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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
times in a year; on January, March, May, July, September, November and its publication language is Turkish and English.

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.

Processing and publication are free of charge with the journal. No fees are requested from the authors at any point throughout the evaluation and
publication process. All manuscripts must be submitted via the online submission system, which is available at www.istanbulmedicaljournal.org. The
journal guidelines, technical information, and the required forms are available on the journal’s web page.

All expenses of the journal are covered by the istanbul Training and Research Hospital. Potential advertisers should contact the Editorial Office. The
journal does not publish advertisement.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the istanbul
Training and Research Hospital, editors, editorial board, and/or publisher; the editors, editorial board, and publisher disclaim any responsibility or
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
members of istanbul Training and Research Hospital as well as the members of the editorial board and the journal’s reviewers, free of charge.

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.

Open Access Policy is based on the rules of the Budapest Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/. By “open access”
to peer-reviewed research literature, we mean its free availability on the public internet, permitting any users to read, download, copy, distribute,
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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
authors, the first six authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of publications are
presented in the following examples.
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ABSTRACT

0z

Introduction: This observational study aimed to investigate
the effects of morbid obesity on the subarachnoid depth and
spinal anaesthesia technique.

Methods: Sixty American Society of Anesthesiologists
Classification Il women with term pregnancy who were
candidates for elective caesarean section under spinal
anaesthesia were enrolled in this prospective, observational
study. Only patients with a Body Mass index (BMI) of <30 kg/m?
(control group) or BMI >40 kg/m? (obesity group) were included
in the study. Spinal anaesthesia was performed in the sitting
position via a midline approach at either L3-4 or L4-5 level by
using a 25G 90-mm Quincke spinal needle with an introducer.
Demographic data of the parturient, visual characteristics of
the lumbosacral region, palpation of landmarks, depth of
the spine, technical characteristics of the block, time of block
performance and satisfaction of patients were recorded.

Results: The spinal depth of the control and obesity groups
were 51.7+4.4 and 69£10.4 mm, respectively (p<0.001).
Although needle change was not necessary for any of the
patients in the control group, a 120-mm long needle change
was required in six patients in the obesity group (p<0.024).
We found that the incidence of patients with landmarks that
were difficult to palpate was higher in the obesity group, and
significantly increased attempt number, skin puncture and
needle pass were also required in this group.

Conclusion: Anaesthesiologists should be prepared for a longer
attempt in patients with obesity but should not be discouraged
as the increase in the number of attempts or prolonged
initiation time of spinal anaesthesia was not associated with
patient dissatisfaction or discomfort.

Keywords: Spinal anaesthesia, subarachnoid depth, obstetric
anaesthesia, obesity

Amac: Bu gozlemsel calismada, morbid obezitenin subaraknoid
derinlik ve spinal anestezi teknigi tizerine etkileri arastirildi.

Yontemler: Prospektif gozlemsel ¢alismamiza, spinal anestezi
altinda elektif sezaryen operasyonu planlanan 60 term gebe
dahil edildi. Calismaya Viicut Kitle indeksi (VKi) <30 kg/m?
(kontrol grup) ya da VKi>40 kg/m?(obezgrup) olan ASA 1l hastalar
alindi. Spinal anestezi; oturur pozisyonda, orta hat yaklasimi
ile 13-4 ya da L4-L5 seviyesinden 25G, 90 mm Quincke spinal
igne ile uygulandi. Gebelerin demografik verileri, lumbosakral
bolgenin inspeksiyon bulgulari, nirengi noktasi palpasyon
bulgulari, spinal derinlik, blok teknik karakteristikleri, blok
performans zamanlari ve hasta memnuniyeti kaydedildi.

Bulgular: Kontrol grup ve obez grupta spinal derinlik sirasiyla
51,7+4,4 mm ve 69+10,4 mm (p<0,001) idi. kontrol grupta
igne degisimine ihtiya¢c duyulmazken, obez grupta alti hastada
120 mm uzunlugunda igneye gecildi (p<0,024). Obez grupta
nirengi nokta palpasyonu zor, blok denenen seviye, cilt
ponksiyonu ve igne yonlendirme sayisi belirgin olarak fazla
bulundu.

Sonu¢: Obezitesi olan hastalarda blok uygulamalarinda
anestezistler fazla sayida deneme icin hazirlikli olmalidir;
ancak bu nedenle spinal anestezi uygulamasindan
vazgecmemelidirler ¢tinkii bu durum ya da spinal anestezi
baslangic stiresindeki uzama, hasta memnuniyetsizligi ve hasta
rahatsizligi ile iliskilendirilmemistir.

Anahtar Kelimeler: Spinal anestezi, subaraknoid derinlik,
obstetrik anestezi, obezite
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Introduction

Single-shot spinal anaesthesia for caesarean section is commonly
preferred as it can provide a superior quality of anaesthesia with quick
onset (1). Subarachnoid depth, that is, the distance between the skin and
subarachnoid puncture site, can vary between the patients depending
on their body habitus (2,3). The epidural and/or subarachnoid
depth are documented in several parturient populations, including
Turkish patients (4-8). However, there is a trend of Body Mass index
(BMI) increase over the last decades in our country, but its effects on
subarachnoid depth or spinal block application ease are unknown. This
observational study aims to investigate the effects of morbid obesity on
the subarachnoid depth and spinal anaesthesia technique.

Methods

After obtaining Ethics Committee approval (2015-7/6) and written
informed consent from parturients, 60 American Society of
Anesthesiologists Classification Il women with term pregnancy who were
candidates for elective caesarean section under spinal anaesthesia were
enrolled to this prospective, observational study. Only patients with a
BMI of <30 kg/m? (control group) or >40 kg/m? (obesity group) were
included with an allocation ratio of 1:1. Patients in whom single-shot
spinal anaesthesia would not be feasible (expectation of long surgery
and contraindication to neuraxial blockade), patients with a skeletal
anomaly that may result in spine assessment difficulty and patients who
are unable to cooperate were excluded from the study.

Spinal anaesthesia was performed in the sitting position via a midline
approach at either L3-4 or L4-5 level by using a 25G 90-mm Quincke
spinal needle (Braun®, Melsungen, Germany) via an introducer using 12-
14 mg of 0.5% hyperbaric bupivacaine and 20 ug of fentanyl. The needle
was changed to a longer one [25G 120-mm Quincke spinal needle
(Braun”)] if needed (insufficient needle length despite full insertion).
Patients were placed head down and in a 15° left lateral tilt position
after the block was performed. Loss of sensation to cold (ice cube) was
used to assess the sensory block, and patients were turned supine after
achieving the T4 sensory block level, and surgery was started. Systolic
arterial pressure and heart rate were recorded every 3 min for the first
15 min and every 5 min thereafter. Hypotension was defined as a 30%
drop in systolic arterial pressure or a systolic arterial pressure less than
100 mmHg. When encountered, hypotension was treated by increasing
intravenous fluid infusion rate and giving 5 mg ephedrine bolus.

Parturients’ demographic data, gravity, parity and weight gain
during pregnancy were recorded. Iliac crest and spinous processes
were palpated and graded as easy, palpable and non-palpable. The
lumbosacral region was visually graded after sitting position as convex,
straight and concave. Sitting was achieved with the patient positioned
at the edge of the operating table with 90° knee flexion. The feet
were supported with a stool, and arms were placed on their thighs.
The maximum flexion of the spine was obtained by instructing them
to arch like a ‘mad cat’. Each introducer insertion to the skin was
marked and recorded as skin puncture. Spinal needle insertion and
advancement beyond the tip of the spinous process were defined as a
single ‘pass’, and each redirection was counted as further pass attempts.

Aksoy Gokkaya et al. Subarachnoid Depth and Obesity

Time to subarachnoid space puncture time [skin-cerebrospinal fluid
(CSF) time: the time between introducer insertion and CSF free flow],
time to loss of cold sensation at T4 dermatome (CSF-T4 time: the time
between observation of CSF and detection of loss of cold sensation at
T4), hysterotomy time (T4-hysterotomy time: the time between loss of
cold sensation at T4 dermatome and incision of the uterus), delivery
time (hysterotomy-delivery time: the time between incision of uterus
and delivery of the baby), number of punctured levels and presence of
paraesthesia or blood-tinged puncture were also recorded. Additionally,
ephedrine, crystalloid and colloid consumption, the further need for
analgesia during the operation, nausea, vomiting, patient satisfaction
as a binary outcome and the willingness to use the same anaesthesia
method for future caesarean section were noted.

Statistical Analysis

A preliminary study of pregnant patients with BMI <30 kg/m? revealed
a subarachnoid depth of 5512 mm. To detect a minimum of 10-mm
depth difference with an alpha error of 0.05 and a beta of 0.2, each
group required 30 patients. As the rate-limiting enrolment was in the
obesity group, we decided to enrol the first eligible consenting control
patient after enrolling one patient from the obesity group.

Quantitative data were given as mean * standard deviation or median
(25"-75M percentile). The qualitative data were presented as the number
of cases and percentages. Student’s t-test analysed quantitative data
with normal distribution and the Mann-Whitney U test for data that are
not normally distributed. The chi-square or Fisher’s exact tests analysed
the qualitative data. A p-value of <0.05 was considered statistically
significant.

Results

All enrolled patients were included in the analysis. None of the patients
required general anaesthesia or additional analgesic medication. Spinal
depth of the control and obesity groups were 51.7+4.4 and 69+10.4
mm, respectively [mean difference of 17.3 mm with 95% confidence
interval (Cl): 13.1-21.4; p<0.001]. Although a needle change was not
necessary for any of the patients in the control group, six patients in the
obesity group required a 120-mm long needle (p<0.024).

Table 1 presents the demographic (age, height, weight and BMI)
and pregnancy-related data. Table 2 demonstrates the landmark

Table 1. Demographic data

Control group Obesity group

(n=30) (n=30) P
Age (years) 29.846.1 33.8£5.9 0.012
Height (m) 1.63£0.1 1.600.1 0.176
Weight (kg) 77+6.9 16+12.7 <0.001
BMI 29+0.5 45.4+4.6 <0.01
Gravida 2(1-3) 2 (1-4) 0.355
Para 0.5 (0-1) 1(0-2) 0.166
Weight gain during ;o g0 1) 10.5 (7.8-15.8) 0.406

pregnancy (kg)
BMI: Body Mass index
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visualisation and palpation. Technical characteristics of spinal block and
time of block performance are given in Tables 3 and 4, respectively.

Physical characteristics of the patients’ back were further evaluated to
reveal if any assessment could predict an increased number of needle
pass with forward logistic regression. The dependent parameter was
categorised as needle pass with a cut-off value of five passes, and
the independent predictors were palpation of spinous processes and
visualisation of the lumbosacral region. The only significant parameter
was non-palpable spinous processes with an odds ratio (OR) of 3.55
(95% Cl: 1.5-8.2, beta=1.27, p=0.003). Similarly, the non-palpable
spinous process was associated with increased subarachnoid space
identification when the skin-CSF time was categorised as >3 or <3
min (OR: 2.85, 95% CI: 1.3-6.2, beta =1.04, p=0.009). Intraoperative
crystalloid consumption was similar between the control and obesity
groups (16234407 vs 18671556 mL, respectively, p=0.058). The
numbers of patients requiring ephedrine were 3 (10%) and 4 (13.3%) in
the control and obesity groups, respectively (p=1). Complications such
as intraoperative nausea, vomiting, itching and patient satisfaction, as
well as the willingness to request spinal anaesthesia for future caesarean
section, are presented in Table 5.

Table 2. Physical examination findings

Control Obesity
group group
(n=30) (n=30) P
Easy 18 (60%) 2 (6.7%)
Palpation of
. Palpable 11 (36.7%) 12 (40%)
iliac crest <0.001
Non-palpable 1(3.3%) 16 (53.3%)
Palpation Easy 15 (50%) 2(6.7%)
of spinous Palpable 14 (46.7%) 9 (30%)
processes <0.001
Non-palpable 1(3.3%) 19 (63.3%)
Convex 13 (43.3%) 5 (16.7%)
Lumbosacral o 14(46.7% 16 (53.3%)
region view 0.035
Concave 3 (10%) 9 (30%)
Table 3. Block characteristics
Control group  Qbesity group
(n=30) (n=30)
Number of levels attempted 1 (1-1) 1(1-1) 0.044
Number of skin puncture 1(1-1) 2(1-2) 0.001
Number of pass 1(1-2.25) 5(1.75-8) 0.001
Paraesthesia 1(3.3%) 8 (26.7%) 0.0257
Blood-tinged puncture 0 5 (16.7%) 0.052
Table 4. Times
Control group  Qbesity group
~ — p
(n=30) (n=30)
skin-CSF time (min) 1.5(1-3) 45(138-9.63)  0.005
CSF-T4 time (min) 4 (3-5.25) 4 (3-5) 0.982
T4-hysterotomy time (min) 12 (10.38-14) 12.75(10.88-16) 0.219
Hysterotomy-delivery time (s) 60 (37.5-60) 67.5 (40-120) 0.142

CSF: cerebrospinal fluid
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Discussion

The ease of landmark identification is crucial in performing spinal
anaesthesia, and subarachnoid depth determines proper needle
length. Pregnancy and body habitus can influence both the technique
and equipment needed for spinal anaesthesia. In this prospective
observational study, we found that in pregnant patients with BMI
>40 kg/m? (class Ill parturients with obesity), subarachnoid depth was
significantly increased (mean difference of 17.3 mm with 95% CI: 13.1-
21.4) compared with those with BMI <30 kg/m? Furthermore, this
depth change was translated to a change in equipment as evidenced by
a significantly increased need for longer needles in the obesity group.

Obesity, which is associated with difficulty in identifying anatomical
landmarks, is steadily increasing in our population (9). In fact, we
could only locate two Turkish studies in which subarachnoid depth was
measured (3,8). Sahin et al. (3) classified patients with obesity as BMI
>30 kg/m? and reported a needle depth of 65+8 mm in 25 patients, but
the number of patients with class |1l obesity was not specified. Basaran
et al. (8) focused on pre-eclamptic patients who had a BMI of 33.2+6.7
kg/m? compared with normotensive parturients with 30.4+5.9 kg/m>.
They concluded that preeclampsia associated with significant oedema
which increased skin to subarachnoid distance.

Difficulty in locating landmarks in patients with obesity may depend on
tissue oedema, weight gain during pregnancy and limited back flexion
(10,11). We found that the incidence of patients with landmarks that
were difficult to palpate was higher in the obesity group, which is similar
to the study of Ellinas et al. (11) This was translated as a significantly
increased attempt number, skin puncture and needle pass in the obesity
group. Sprung et al. (12) and Ellinas et al. (11,13) also reported similar
results as in our study. Further analysis of the data revealed that the
difficulty in palpating the spinous processes was the most strongly
related landmark parameter in predicting more than five needle passes
after controlling for BMI. Of note, we cannot comment on patients
with BMI between 30 and 39.9 kg/m? as we did not have patients in a
continuous BMI range. We found that the time needed for CSF puncture
in the obesity group was increased three times, which is not surprising as
the landmark is less prominent. Similarly, the spinous process palpation
was also a significant predictor of prolonged CSF puncture. In this study,
obesity did not influence time from anaesthesia induction to surgical
readiness, hysterotomy or delivery.

Furthermore, paraesthesia was also more frequent in the obesity group.
This is in contrast to Sahin et al. (3) who reported similar paraesthesia
in all groups but used pre-insertion ultrasound guidance in two of their
four groups.

Table 5. Perioperative findings and patient satisfaction

Control group  Obesity group

(n=30) (n=30)
Intraoperative nausea 8 (26.7%) 12 (40%) 0.273
Intraoperative vomiting 2 (6.7%) 2 (6.7%) 1
Intraoperative itching 1(3.3%) 4 (13.3%) 0.353
Satisfaction 29 (96.7%) 30 (100%) 1
Willingness to request spinal

29 (96.7%) 29 (96.7%) 1

anaesthesia in the future



The limitations of this study include the lack of complications such
as postoperative back pain, local pain at the puncture site, sensory
disturbance after surgery and postspinal puncture headache. However,
our study was focused on spinal anaesthesia initiation rather than its
sequelae. We also know that the use of ultrasound is very helpful to
identify the anatomical structures of the central lumbar region while
performing neuraxial blocks and that it enhances the success rate of
difficult blocks (3,14). However, it is not possible to use ultrasound
in every spinal block performed because of both the availability of
equipment and personal experience in its use in obstetric anaesthesia.

In conclusion, we found that in parturients with BMI >40 kg/m?, spinal
depth was increased, necessitating a longer needle compared with
that in parturients with BMI <30 kg/m2. Anaesthesiologists should be
prepared for a longer attempt in patients with obesity but should not
be discouraged as the increase in the number of attempts or prolonged
initiation time of spinal anaesthesia were not associated with patient
dissatisfaction or discomfort.
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ABSTRACT

0z

Introduction: This study aimed to compare the ketamine-
propofol and dexmedetomidine-propofol combinations used
for endoscopic retrograde cholangiopancreatography (ERCP)
performed under sedation. Primary outcomes were total
propofol consumption, recovery and haemodynamic profiles
of patients in each study group. Secondary outcomes were
sedation-related complications and cost profiles of patients in
each study group.

Methods: Patients with American Society of Anaesthesiologists
class I-11l, aged 18-80 years, who underwent ERCP under
sedation, were included in the study. Patients were randomly
divided into two groups, namely the ketamine group (group
KP) and the dexmedetomidine group (group DP). Group KP
received 1 mg/kg ketamine plus 1 mg/kg propofol. Group DP
received a loading dose of 1 ug/kg of dexmedetomidine for
10 min and a maintenance dose of 0.5 ug/kg plus 1 mg/kg
of propofol. Moreover, propofol (10-20 mg) was added to keep
the Ramsay Sedation scale at >3. Cardiopulmonary side effects,
nausea, vomiting, hiccups, straining or retching were recorded
in all patients. The ERCP procedure duration, as well as the
awakening and recovery times, were recorded. Doses and costs
of the drugs used were recorded. Patients were discharged
when their Modified Alderete score was 10.

Results: This study included 80 patients. The duration of ERCP
in the groups KP and DP was 23.1£9.7 min and 24.4£15.2
min, respectively, and the duration of awakening was 6.0£3.2
min and 7.3£2.9 min, respectively. No statistically significant
difference was noted. The recovery time was 18.6+£10.6 min
and 9.6£4.0 min in groups KP and DP, respectively, with
a statistically significant difference noted. No statistically
significant intergroup difference was noted regarding
additional propofol doses; however, the total cost was

Amag: Bu calismada derin sedasyon altinda Endoskopik
Retrograd Kolanjio Pankreatografi (ERCP) isleminde ketamin-
propofol ve deksmedetomidin-propofol kombinasyonlarinin
karsilastirilmasi  amaclandi. Birincil ¢ikarim; Her calisma
grubundaki hastalarin toplam propofol tiiketimi, derlenme
ve hemodinamik profillerinin  karsilastirilmasi.  ikincil
ctkarim; Her calisma grubundaki hastalarin sedasyon iliskili
komplikasyonlari ve maliyet profillerinin karsilastiriimasi.

Yontemler: Sedasyon altinda ERCP yapilan, 18-80 yas arasl,
ASA I-IIl olan hastalar calismaya dahil edildi. Tim hastalara
standart monitorizasyon yapildi. Hastalar randomize olarak
iki gruba ayrildi. Ketamin grubuna (grup KP) 1 mg kg-1
ketamin+1mg kg-1 propofol uygulandi. Dexmedetomidin
grubuna (grup DP) 1 ug kg-1 10 dakika yiikleme ve 0.5 ug
kg-1 idame +1mg kg-1 propofol uygulandi. Ramsay Sedasyon
skalasi >3 seviyesinde tutmak igin propofol (10-20 mg) eklendi.
Kardio-pulmoner yan etkiler, bulanti, kusma, hickirik, tkinma
oglirme vh. yan etkiler ve tedavisi tim hastalarda kayit edildi.
ERCP islem siiresi, uyanma ve derlenme stireleri, kullanilan ilag
dozlari ve maliyetleri kayit edildi. Modified Alderad skoru 10
olunca tiim hastalar taburcu edildi.

Bulgular: Seksen hasta calismaya dahil edildi. ERCP islem
stiresi grup KP ve grup DP’de sirasiyla 23,1£9,7, 24,4%15,2,
uyanma stresi sirasiyla 6,0£3,2, 7,3£2,9 idi ve istatistiksel
olarak fark yoktu. Derlenme stiresi grup KP ve grup DP'de
sirastyla 18,6£10,6, 9,6+4,0 idi ve istatistiksel olarak anlamli
fark vardi. Ek propofol dozlar karsilastirildiginda gruplar
arasinda istatistiksel anlamli farklihk yok iken maliyet
acisindan degerlendirildiginde grup KP ve grup DP de toplam
maliyet sirasi ile 0,58+0,16, 3,03£0,60 $ idi ve istatistiksel
olarak anlamhydi.
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$0.58+0.16 and $3.03%0.60 in groups KP and DP, respectively.

Conclusion: Both ketamine-propofol and dexmedetomidine-
propofol combinations provide safe and effective anaesthesia
for ERCP performed under sedation. Even though the recovery
time was significantly shorter in group DP, it had a significantly
higher cost factor on analysis.

Keywords: Dexmedetomidine, ketamine, propofol, sedation

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is an invasive
procedure that is widely used to treat several pancreaticobiliary diseases
and performed under sedation. During the ERCP procedure, patients
need to be under deep sedation, and anaesthesia must be provided
without suppressing protective airway reflexes and preventing coughing
and retching (1). The primary challenges during ERCP sedation are
the protection of spontaneous breathing, airway sharing and lateral
or semi-prone or prone positional changes (2). However, sedation can
cause serious complications, such as respiratory depression and heart
failure. Therefore, it is imperative to consider the sedative effects as well
as safety (frequency of complications) of sedatives when choosing them.
Notably, elderly patients are generally prone to sedation complications
3,4).

Propofol is a widely used sedative or hypnotic agent for ERCP sedation
because of its pharmacological properties and rapid recovery profile.
Despite its favourable profile, the lack of analgesic properties necessitates
the use of large doses, especially during lengthy ERCP procedures,
and this can cause adverse cardiorespiratory effects (5). Nevertheless,
propofol requirement can be reduced by adding an adjuvant (6).
Ketamine (NMDA antagonist) and dexmedetomidine (selective alpha-2
agonist) are sedatives with analgesic properties without clinically
significant respiratory depressant effects (5,7).

Ketamine is a non-barbiturate derivative of phencyclidine that binds to
sigma opioid receptors and N-methyl d-aspartate receptors. It provides
dissociative anaesthesia, analgesia and amnesia. It has little or no
respiratory and cardiovascular depressant effects (8). The antiemetic and
anxiolytic properties of propofol counteract vomiting and unwanted
reactions caused by ketamine, whereas ketamine counteracts the
propofol-induced hypotension with its sympathomimetic action (9).

The combined use of ketamine and propofol provides successful
sedation by reducing the total dose of each drug, thereby mitigating
the toxicity caused by a single drug and leading to favourable recovery
time profiles (10).

Dexmedetomidine is a selective alpha-2 agonist with sedative and
analgesic properties that does not cause respiratory depression.
However, as the only sedative agent for endoscopic procedures, it
was noted to be ineffective compared with previous studies because
it is neither a complete anaesthetic nor a complete analgesic (11).
Nevertheless, propofol and dexmedetomidine combination is well
tolerated with shorter recovery time, reduced movement and less need
for airway interventions (6).

Arican et al. Sedation in Endoscopic Retrograde Cholangiopancreatography

Sonug: Sedasyon altinda ERCP islemi icin hem ketamin-
propofol hem de dexmedetomidin-propofol kombinasyonu
giivenli ve etkin bir anestezi saglamaktadir. Dexmedetomidin
grubunda derlenme siiresi anlamli olarak kisa olmasina
ragmen maliyet acisindan degerlendirildiginde ise anlamli
olarak yiiksek oldugu gozlenmistir.

Anahtar Kelimeler: Deksmedetomidin, ketamin, propofol,
sedasyon

This study aimed to compare between ketamine-propofol and
dexmedetomidine-propofol combinations for ERCP performed under
deep sedation.

The primary outcomes were total propofol consumption, recovery and
haemodynamic profiles of patients in each study group. The secondary
outcomes were sedation-related complications and cost profiles of
patients in each study group.

Methods

The study was performed with the approval of Necmettin Erbakan
University Ethical Committee (ref no: 2019/2061) in concordance with
the Declaration of Helsinki. Written informed consent was obtained
from all patients. This study prospectively reviewed the database and
medical records of patients who underwent ERCP at the University
between July 2019 and November 2019.

This study included patients who underwent ERCP under sedation, were
aged between 18-80 years and whose physical status was classified
according to the American Society of Anesthesiology (ASA) classification
as I-lll. Patients with known serious systemic diseases; severe
cardiovascular, renal, liver, neurological and psychiatric diseases; long
history of opioid and alcohol use; pregnancy or suspicion of pregnancy
were excluded from the study.

Group Allocation

Group KP received 1 mg/kg ketamine (ketamin, Pfizer istanbul, Turkey)
plus 1 mg/kg propofol (Propofol, Fresenius, istanbul, Turkey).

Group DP received dexmedetomidine bolus (1 ug/kg for 10 min)
followed by dexmedetomidine infusion (0.5 ug/kg/h) (Precedex, Pfizer,
Tokyo, Japan) plus 1 mg/kg propofol.

Propofol (10-20 mg) was added to maintain the Ramsay Sedation scale
(RSS) at >3. Additional propofol doses were recorded.

Study Design

This study included 84 patients who underwent ERCP under sedation
with either the combination ketamine-propofol or dexmedetomidine-
propofol. Four patients were excluded from the final analysis (Figure 1).

The age, gender, weight and ASA scores of all 80 patients were recorded.
All ERCP procedures were performed by the same experienced
endoscopist using high-resolution video endoscopies (EC-530WL3,
Fujinon, Fujifilm Corporation, Japan).

All patients were monitored per the ASA standards in the intervention
room. Heart rate (HR), mean blood pressure (MBP) and peripheral
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oxygen saturation (SpO,) were measured and recorded (Petas KMA
800). Measurements were repeated every 5 min during the procedure.
Intranasal oxygen (6 L/min) was administered to patients. After
peripheral intravenous cannulation, 6 mL/kg/h normal saline infusion
was initiated, and 0.03 mg/kg midazolam (1 mg/mL, 5 mL; Deva
Holding, Istanbul, Turkey) was administered to all patients.

Systolic blood pressure under 90 mmHg was accepted as hypotension,
and HR under 50 beats/min was accepted as bradycardia. Fluid infusion
rate of patients who developed hypotension was increased threefold.
An additional fluid infusion was continued for 10 min. Vasopressor
(ephedrine) administration was planned in patients who had no
response to liquid infusion. Intravenous atropine (0.01 mg/kg) was given
to patients in the case of bradycardia. SpO, less than 90% was accepted
as hypoxemia. When SpO, was determined to be less than 90% during
the follow-up, a jaw thrust manoeuvre was performed. If SpO, persisted
at less than 85% despite the jaw thrust manoeuvre, all infusions were
stopped, and assisted ventilation was performed. It was planned to
interrupt the procedure if SpO, remained less than 85% for more than
30 seconds.

Cardiopulmonaryside effects (hypotension, bradycardia and hypoxemia),
nausea, vomiting, hiccups, straining, retching and coughing, as well as
their treatment were recorded in all patients. In addition, postoperative
cognitive dysfunctions (agitation, hallucination and excitation) were
recorded.

After the administration of drugs, a 60-second wait time was permitted
before starting ERCP. Total procedure time was defined as the time
between the initiation and completion of ERCP. Awake time was defined
as the time from the end of ERCP until consciousness (0-6) score of >2
per the RSS, and the recovery time was defined as the time from the end
of ERCP until a Modified Aldrete scoring (MAS) of 10 was achieved. After
the procedure, all patients were transferred to the recovery room and
vital findings, complications and MAS values were recorded. MAS, which

‘ Assessed for eligibility (N=84) |

Excluded (n=4)
Not meeting inclusion criteria (n-4)

Randomised (N=80)

Dexmedetomidine group (group DP)
(Propofol + Dexmedetomidine)

Ketamine group (group KP)
(Propofol + Ketamine)
(n=40) (n=40)

| l

Analysed (n=40)

Analysed (n=40)

Figure 1. Flow diagram of the study
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isa 10-point scale, was used for assessing the recovery time (12). Patients
were followed up until MAS of 10 and then discharged.

Outcome Measurements

Primary outcomes were total propofol consumption, recovery and
haemodynamic profiles of patients in each study group.

Secondary outcomes were sedation-related complications and cost
profiles of patients in each study group.

Statistical Analysis

Data were analysed using SPSS 20.00 software (Statistical Package for
Social Sciences Inc, Chicago, IL). The continuous variables were expressed
as mean * standard deviation or number (%). The categorical variables
were expressed as numbers and percentages (%). The normality of the
data was tested using Kolmogorov-Smirnov. In the absence of normal
distribution, the continuous variables were analysed using the Mann-
Whitney U test. Intergroup comparison and analysis of categorical
variables were performed using the chi-square test. A p value of <0.05
was considered statistically significant.

Results

This study included 80 patients who underwent ERCP under sedation.
Of these, 56 were men (70%), and no intergroup differences were noted
related to sex (p=0.329). The baseline characteristics of patients were
the same in the two groups (Table 1).

Primary Outcomes: Propofol Consumption, Recovery and

Haemodynamic Profile in Each Study Group

No statistically significant intergroup difference was observed regarding
total propofol doses (p=0.059). In group KP, the ketamine consumption
was 63.5110.87 mg, and propofol consumption was 115.0£46.24 mg.
In group DP, dexmedetomidine consumption was 96.5+20.7 mg, and
propofol consumption was 100.3+13.6 mg. No statistically significant
intergroup difference was observed related to regaining consciousness
(p=0.075). Recovery time was longer in the group KP than in group DP

Table 1. Demographic and basal haemodynamic data of patients

Group KP Group DP

(n=40) (n=40) P
Age (years) 65.60+10.41 68.27110.42 0.254
Male/Female 30/10 26/14 0.329
Weight (kg) 72.95+12.59 74.65+12.47 0.546
ASA n (%) 0.800
I 4 (10%) 3 (7.5%)
1l 30 (75%) 29 (72.5%)
m 6 (15%) 8 (20%)
Basal MBP (mmHg) 105.9£12.5 107.1£8.9 0.601
Basal HR (beats/min)  89.5+17.3 82.9114.2 0.068
Basal SpO, (%) 97.02+1.24 97.871£1.34 0.839

ASA: American Society of Anaesthesia score, MBP: mean blood pressure, HR: heart rate,
Sp0,: peripheral oxygen saturation, DP: dexmedetomidine group, KP: ketamine group



(p<0.001). The mean total dose of sedatives administered during the
procedure is presented in Table 2.

In both groups, the MAP and HR values were decreased compared
with baseline values, and a significant intergroup difference was noted
related to MAP and HR values (p<0.005) (Figure 2). No statistically
significant intergroup difference was determined related to the RSS
score (p>0.005).

Secondary Outcomes: Cost Profile and Complication in Each Study
Group

Cost Profile
In group KP, ketamine cost was $0.21£0.03, and in group DP,

dexmedetomidine cost was $2.70+0.58.

Total propofol cost in group KP was $0.37+0.02, and in group DP it
was $0.32+0.01, with no statistically significant intergroup difference
(p=0.058).

The total cost in groups KP and DP was $0.58+0.16 and $3.03+0.60,
respectively. A statistically significant intergroup difference was observed
(p<0.001).

Sedation-related Complications

No bradycardia, hypotension and hypoxemia were observed in any
patients of groups KP and DP. Procedural complications in group KP
were straining in six patients (15%), hiccups in two (5%), retching in two

Table 2. Sedative drug doses and procedure related times

Total dose, mean * SD Group KP Group DP
(n=40) (n=40)

Midazolam (mg) 1.36£0.26 1.27£0.21 0.085
Ketamine (mg) 63.5+10.87
Dexmedetomidine (ug) 96.51£20.7
Total propofol (mg) 115.0+46.24 100.3+13.6 0.059
Procedure related times
Procedure time (min) 23.1+£9.7 24.4£15.2 0.632
Awake time (min) 6.0£3.2 73129 0.075
Recovery time (min) 18.6£10.6 9.6+4.0 p<0.001
Min: minute, SD: standard deviation
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Figure 2. Haemodynamic data of groups

Group KP: ketamine group, Group DP: dexmedetomidine group
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(5%) and coughing in two (5%). In group DP, the complications were
desaturation in two patients (Sp0,= 92%) (5%), straining in two (5%),
hiccups in two (5%), retching in three (7.5%) and coughing in three
(7.5%) (p=0.069). Two patients (5%) developed nausea as a recovery
complication in group KP (p=0.494). Postoperative cognitive dysfunction
was not observed in either group.

Discussion

ERCP is a lengthy and complex therapeutic procedure, requiring high-
grade patient collaboration. Sedation and analgesia provide better
tolerance and compliance to patients undergoing ERCP by reducing
pain, discomfort and stress (1,13,14).

For procedural success, the anaesthetic technique should alleviate pain,
anxiety and stress that may cause cardiorespiratory and haemodynamic
instability, as well as allow spontaneous breathing of the patient without
an airway device (15).

Propofol, a lipophilic drug, has rapid dispersion and elimination times,
with no cumulative effect after infusion. Propofol has been evaluated
in various regimens for ERCP and has been noted to provide superior
sedation quality and shorter recovery time (14). It has been frequently
used as a sedative agent for endoscopic procedures over the last two
decades. However, propofol can cause deep sedation, as well as
dangerous side effects necessitating cardiopulmonary support (2).

In our study, propofol was combined with other medications to reduce
its dose and provide optimum sedation without compromising the
recovery profile. Dexmedetomidine and ketamine were included in our
study owing to their positive recovery profile characteristics, as well as
safe anaesthetic effects. In both study groups, propofol was used as a
fixed bolus dose, followed by a variable interval bolus.

Dexmedetomidine is a selective alpha-2 agonist with sedative and
analgesic properties that does not cause respiratory depression.
However, when used as the only sedative agent for endoscopic
procedures, it was observed to be ineffective compared with previous
studies, because of being neither a complete anaesthetic nor a complete
analgesic (11). Therefore, we used it together with propofol. Ghodki PS
et al. (16) observed a 62.5% reduction in the induction dose of propofol
when co-administered with dexmedetomidine. It was observed that
propofol consumption was significantly lower in the 1:4 ketamine-
propofol (Ketofol) group compared with the fentanyl-propofol group in
patients with obesity undergoing ERCP (2).

In a similar study, Mai W., Abdalla et al. (17) noted that total propofol
consumption at the end of the procedure was low but not statistically
significant in the dexmedetomidine-propofol group.

The total amount of propofol consumed was the primary endpoint
of our study. Although the total dose of propofol consumed in the
ketamine group was higher than the dexmedetomidine group, it was
not statistically significant.

Ramkiran S. et al. (6) determined the discharge time from the
recovery room to be 10+4.17 min in the ketamine group because of
the use of low-dose ketamine. Studies using ketamine anaesthesia for
interventional cardiology procedures have reported a longer recovery
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time and haemodynamic instability in paediatric patients (18,19).
A study that compared dexmedetomidine-ketamine with propofol-
ketamine reported no haemodynamic or respiratory side effects, but a
longer recovery time with the dexmedetomidine-ketamine combination
(20). Another study that compared the ketamine group with the propofol
group observed more frequent agitation during recovery and a longer
time for recovery of the baseline mental state (21).

Mai W. Abdalla et al. (17) noted a shorter recovery time after ERCP
with the dexmedetomidine-propofol combination compared with the
ketamine-propofol combination.

The present study revealed that recovery time was significantly shorter
in patients of group DP than of group KP. Nevertheless, no incidence of
respiratory depression, need for respiratory support or loss of respiratory
reflexes were observed in patients of both groups.

Another study that compared the effects of propofol and
dexmedetomidine on cerebral oxygenation determined a statistically
significant decrease in cerebral oxygenation between 5 and 10 min of
the procedure. However, the authors concluded that this decrease was
not clinically significant but could be harmful in clinically unstable
patients (22). During the procedure, the HR and MAP values in the
dexmedetomidine-propofol group were lower, which may be related
to the effect of dexmedetomidine, which is a highly selective alpha-2
agonist. Notably, the average arterial pressure increases in the ketamine-
propofol group because of increased diastolic pressure owing to the
increased systemic vascular resistance (17).

Bajwa SJS et al. (23) compared the following drug combinations for total
intravenous anaesthesia: propofol-ketamine (group 1) and propofol-
fentanyl (group I1). The intraoperative HR and MAP values of group | were
increased, whereas they were decreased after induction and intubation
in group I, with a statistically significant intergroup difference noted.
These results were concordant with the results of the ketamine-propofol
group of our study.

Upon intergroup comparison of the haemodynamic profiles of
patients, the dexmedetomidine group had a clinically insignificant, but
statistically significant slow HR and low MAP compared with the other
group. It was observed that the HR and MAP returned to baseline after
the termination of anaesthesia.

Compared with group KP, a generally higher HR reduction was observed
in group DP, as well as a transient decrease in SBP, DBP and MAP. Even
though these findings were significantly different, no intervention was
required. Both treatment strategies were determined to be adequate
without a significant difference regarding the need for additional
sedation.

Demiraran Y et al. (24) studied midazolam against dexmedetomidine
for sedation during an upper endoscopy. In the midazolam group, one
patient developed apnoea and two patients had desaturation (SPO,
<90%), whereas the dexmedetomidine group had no deterioration in
respiratory parameters (respiratory rate, desaturation). On the other
hand, Bajwa SJR et al. (23) and Aydogan H et al. (25) reported no cases
of respiratory failure in the ketamine-propofol group during upper Gl
endoscopy. A study by Hasanein and El-Sayed (26) reported agitation
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and irritability in 2% of patients receiving the ketamine-propofol
combination, and the other group that received propofol-fentanyl did
not have postoperative cognitive dysfunction.

Inourstudy, two patientsinthe dexmedetomidine group desaturated, but
saturation did not fall below 92%, and no hypoxia developed. Moreover,
no hypoxia developed in the ketamine group either. Postoperative
cognitive dysfunction was not observed in either study group. This
difference could be because of the different types of patients with
hyperbilirubinemia, increased liver enzymes and hepatic insufficiency,
which may alter the pharmacokinetics and pharmacodynamic effects
of ketamine.

The literature review did not reveal any cost calculation related to
dexmedetomidine in non-operating room applications. Moreover,
studies conducted on patients in intensive care revealed varying results.

Nevertheless, dexmedetomidine may be more cost-effective than
other sedative agents in intensive care units (ICUs). Sedation with
dexmedetomidine reduced ICU costs when compared with standard
care. It was stated that cost savings were achieved by reducing the total
ICU stay without prolonging hospital stay after intensive care (27). In
another study, dexmedetomidine use was associated with increased
total hospital cost, ICU stay and length of hospital stay compared with
the use of propofol for sedation in critically ill patients.

In our study, compared with the ketamine group, the dexmedetomidine
group exhibited a shorter recovery time but a higher cost.

Nonetheless, the present study had some potential limitations, such
as small sample size. Therefore, more studies with larger samples are
needed to test the efficacy and safety of the study drugs.

Another limitation was the inability to assess the depth of intraoperative
anaesthesia and the incidence of intraoperative awareness because
the BIS monitor could not be used. However, we believe that only a
small intergroup difference could have existed related to the depth of
anaesthesia during the study because of the homogeneity of patients
and the similarity of the intervention performed.

In conclusion, dexmedetomidine-propofol and ketamine-propofol
combinations are safe anaesthetic combinations that provide
haemodynamic stability and low complication rates during the
ERCP procedure. The combination of dexmedetomidine-propofol
was superior to ketamine-propofol with short recovery time and low
propofol consumption, albeit with a higher cost. Nevertheless, future
randomised trials are required to confirm these findings.
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ABSTRACT
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Introduction: The objectives of this study are to analyse and
present the cases of pregnant patients who were operated due
to non-obstetrical causes, and discuss the ideal diagnostic and
therapeutic approaches in the light of current literature.

Methods: We retrospectively reviewed the medical records
of pregnant patients who underwent surgery because of
non-obstetric pathologies at our clinic between January 2013
and December 2019. Additionally, we evaluated the data of
patients such as their demographics, gestational age, clinical
and operative findings, diagnostic and therapeutic modalities,
hospital stay time, maternal/foetal mortality, and morbidities.

Results: The study cohort consisted of 52 patients who
underwent non-obstetrical surgery. The patients mean
age was 26.8+7.1 years. In total, 44% of all cases were in
the second trimester. There were following indications for
surgery among patients: acute appendicitis (AA) in 67%, acute
biliary pancreatitis in 17%, acute cholecystitis in 4%, ovarian
cyst rupture in 4% and other indications in 8% of patients.
Laparoscopy was used in 35% of the operations, whereas 2% of
the patients required postoperative intensive care unit support.
Preterm delivery occurred in 6%, and miscarriage occurred
in 2% of all cases. Foetal/maternal mortality was 2% in all
cases. Moreover, 49% of AA cases were observed in the second
trimester. Negative appendectomy rate was 9%. The number
of perforated cases was six (17%). Five cases with perforated AA
developed wound infection and were treated conservatively.

Conclusion: Understanding anatomical and physiological
changes in pregnancy, gaining sufficient information about
the safe limits of radiological imaging, and a multidisciplinary
systematic approach are indispensable for the timely diagnosis
and treatment of pregnant women presenting with acute
abdomen. Open or laparoscopic surgery for non-obstetric
indications during pregnancy can be performed safely, without
increases in maternal and foetal mortality, miscarriage, and
preterm delivery rates.

Keywords: Non-obstetric surgery, acute abdomen, pregnancy,
acute pancreatitis, acute appendicitis

Amag: Calismamizin amaclari obstetrik olmayan nedenlerle
ameliyat edilen gebe hastalari analiz etmek ve sunmak mevcut
literattir 1s1ginda ideal tani ve tedavi yaklasimlarini tartismaktir.

Yontemler: Ocak 2013 - Aralik 2019 tarihleri arasinda
klinigimizde obstetrik olmayan patolojiler nedeniyle ameliyat
edilen 52 gebenin tibbi kayitlari retrospektif olarak incelendi.
Hastalarin demografik 6zellikleri, gebelik yasi, klinik ve operatif
bulgular, tani ve tedavi yontemleri, hastanede kalis siiresi,
anne/fetal mortalite veya morbidite verileri degerlendirildi.

Bulgular: Calisma grubu obstetrik nedenli olmayan cerrahi
uygulanan 52 hastadan olusmakta idi. Hastalarin ortalama
yasi 26,8%7,1 idi. Tum olgularin %44’t 2. trimesterde saptandi.
Ameliyat endikasyonlari olgularin %67’sinde akut apandisit,
%17'sinde akut biliyer pankreatit, %4’iinde akut kolesistit,
%4'tinde over kist ruptirt ve %8'inde diger endikasyonlardi.
Tum ameliyatlarin %35'i laparoskopik yapildi. Ameliyat sonrasi
yogun bakim (nitesi destegi %2 olguda gerekli oldu. Tim
olgularin %6'sinda erken dogum, %2’sinde diisik meydana
geldi. Fetal /maternal mortalite orani tim olgularda %2 idi.
Akut apandisit olgularinin %49'u 2. trimesterde saptand.
Negatif apendektomi orani %9 idi. Alti olgu (%17) perfore idi.
Perfore akut apandisitli bes olguda yara yeri enfeksiyonu gelisti
ve konservatif olarak tedavi edildi.

Sonug: Gebelikteki anatomik ve fizyolojik degisiklikleri
anlamak, radyolojik goriinttilemenin giivenli sinirlari hakkinda
yeterli bilgiye sahip olmak ve multidisipliner sistematik bir
yaklasim, akut karin ile basvuran gebelerin zamaninda tani
ve tedavisi icin vazgecilmezdir. Gereklilik halinde, gebelikte
obstetrik olmayan endikasyonlar icin, acik veya laparoskopik
cerrahi, maternal ve fetal mortalite, dustk ve erken dogum
oranlarinda artis olmadan giivenli bir sekilde yapilabilir.

Anahtar Kelimeler: Obstetrik olmayan cerrahi, akut batin,
gebelik, akut pankreatit, akut apandisit
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Introduction

The differential diagnosis of acute abdomen during pregnancy
is extensive because this condition may be caused by any of the
gynaecologic or obstetric diseases related to gestation, and by any intra-
abdominal diseases unrelated to pregnancy (1). The non-obstetric causes
of acute abdomen in pregnant women remain the most challenging
diagnostic and therapeutic dilemmas for both gynaecologists and
general surgeons (1). Diagnosis and management of these diseases
and the precise decision of surgery may still be difficult despite recent
advancements in imaging and medical technologies (2). Difficulties in
the diagnosis and management of acute abdomen in pregnant patients
can result from several factors: (a) Dislocation of intraa-bdominal organs
caused by an enlarged uterus. (b) Commonly encountered complaints
such as nausea, vomiting, and abdominal pain among pregnant women
(c) General avoidance of unnecessary surgery in pregnant women (2).

As a high-volume referral centre with the highest number of childbirths
and obstetric surgeries in our country, the objectives of our study are
to (a) analyse and present the cases of pregnant women with non-
obstetrical causes of acute abdomen; (b) discuss the ideal diagnostic
and therapeutic approaches in the light of literature; and (c) raise the
awareness of non-obstetrical causes during pregnancy for gynaecologists,
general surgeons and emergency medicine specialists.

Methods

We enrolled pregnant patients with non-obstetrical causes of acute
abdomen requiring surgical intervention. These patients were admitted
in the surgical wards from January 2013 to December 2019. We
retrospectively obtained the data of pregnant women who underwent
non-obstetrical surgery from the electronic hospital records and patient
files, which were included in the hospital archives, polyclinic visits and
phone calls.

We excluded pregnant women with obstetrical reasons for the acute
abdomen (ectopic pregnancy, uterine rupture, etc.), women who were
followed-up or treated conservatively and women with incomplete data
from the study.

Importantly, we recorded the demographic features (age, gender),
symptoms and signs at admission, imaging results, gestational age,
operation time (using intra-operative anaesthesia and follow-up
forms), operative results, histopathological results, laboratory findings,
postoperative complications, and delivery outcomes.

The study was approved by the ethics committee of University of Health
Sciences Turkey, Kanuni Sultan Siileyman Training and Research Hospital
(KAEK/2020.05.28). This study was conducted according to the principles
of the Helsinki Declaration. We routinely informed all the patients who
provided their written consent.

All pregnant women were examined by a gynaecologist and general
surgeon before surgery. Uterine contractions, foetal heart rate and
movements were also routinely followed. Physical examination,
ultrasonography and laboratory were employed for the diagnosis of
acute appendicitis (AA). Alvarado score was calculated in every patient
with suspected AA. Ultrasonography was also used for confirming
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pregnancy. The diagnosis of acute biliary pancreatitis (ABP) was based
on the clinical examination, laboratory findings, hyperamylasemia or
hyperlipasemia, and ultrasonography. Ranson score of each patient was
also calculated to determine the severity of the disease. For the diagnosis
of acute cholecystitis (AC), local and systemic signs of inflammation such
as Murphy sign, fever, C-reactive protein, elevated leukocyte count and
ultrasonography findings were used. The other causes of abdominal
pain were diagnosed via physical examination, laboratory results,
imaging and intra-operative findings.

Statistical Analysis

We used SPSS Windows version 15.0 statistics program (SPSS, Inc. Chicago,
IL) to evaluate the data. Continuous variables were expressed as mean
+ standard deviation, whereas categorical variables were expressed as
percentage values and the number of patients.

Results

Among a total of 46.756 births from January 2013 to December 2019,
109 pregnant patients were recorded to be hospitalised in the surgery
wards for having acute abdominal pain due to non-obstetrical causes.
Of these, ABP and AC were detected in 57 patients with the diagnosis
of nonspecific pain. These patients needed conservative management.
Of these patients, we included 52 pregnant patients who underwent
surgery due to various non-obstetrical reasons in this study (Table 1).

Because AA was the most common non-obstetrical surgical indication
during the pregnancy period, special attention was focussed on the
detailed data of this group of patients (35 of 52 cases). Table 2 presents
the detailed data on the appendectomy cohort. In total, 35 pregnant
women with the diagnosis of AA underwent surgery. The mean operation
times in the open and laparoscopic approaches were 46.34+19.01
and 57£18.7 minutes, respectively. The mean hospital stay times in
laparoscopic and open approaches were 3.4+1.7 and 4.5£1.6 days,
respectively. Five of the laparoscopic appendectomy (LA) procedures had
the requirement to be converted to be open due to various reasons such
as an inability to visualise the appendix, severe adhesions, bleeding
and technical insufficiency. Histopathologically proven perforated
appendicitis was detected in six (17%) cases. Negative appendectomy
was observed in three (9%) cases. Moreover, postoperative complications
were observed in five (14%) cases as a wound infection, which was

Table 1. Non-obstetrical causes of surgery in pregnancy

Diagnosis n %
Acute appendicitis 35 67
Acute biliary pancreatitis 9 17
Acute cholecystitis 2 4
Rupture of ovarian cyst 2 4
Fallopian tube torsion 1 2
Intestinal obstruction 1 2
Splenic aneurysm rupture 1 2
Primary appendicitis epiploicae 1 2
Total 52 100

n: number of patients; %: percentage
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treated with antibiotics and drainage. There was no foetal or maternal
mortality, and also no need for intensive care unit follow-up.

In total, 63 patients with the diagnosis of ABP were treated in our surgical
wards. Among them, nine pregnant patients underwent surgery because
of intractability to medical treatment and readmission due to recurrent
attacks. The Ranson scale was used at admission to assess the severity of
ABP. Of all the patients, eight pregnant had the Ranson scores of 1 and
2 and one patient had a Ranson score of 3 (Table 3). Ultrasonography
was the first diagnostic tool in all the patients. In one patient with a
Ranson score of 3, computerised tomography was used to determine
the severity of the disease because of the contraindication of magnetic

Table 2. Demographics, clinical laboratory and pathologic
findings of patients with acute appendicitis

Parameters n (35) % Mean + SD
Age (years) - - 27.4%6.1
Symptoms

Abdominal pain 35 100

Anorexia 28 80

Nausea-vomiting 19 54

Physical examination

RLQP 12 34

RLQP+rebound 17 49
RLQP+defense+rebound 6 17

Mean Alvarado score - - 7.6 (6-9)
Operative technique

Laparoscopic 8 23

Conversion to open 5 14

Open 22 63

Pathologic results

Normal 3 9

Appendicitis 26 74

Perforated appendicitis 6 17

Gestation at diagnosis

15 trimester 10 28

2" trimester 17 49

31 trimester 8 23

Mean hospital stay (days)

Laparoscopic = - 34+1.7
Open - - 4.511.6
WBC count (x103/uL) - - 15.146.3
Mean operation times (minutes)

Laparoscopic = - 57+18.7
Open - - 46.34+19.01
Appendiceal Perforation 6 17

Postoperative complication (SSI) 5 14

Required I1CU - -

Preterm foetal morbidity - -

n: number of patients, SD: standard deviation, SSI: surgical site infection, ICU: intensive
care unit, RLQP: right lower quadrant pain, WBC: white blood cell count
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resonance imaging (MRI). MRI is preferably used in the complicated
cases of pregnancy. Of all the pregnant women, seven (78%) underwent
laparoscopic cholecystectomy (two cases in the first trimester, one case
in the third and four cases in the second trimester) and two (22%) cases
at third trimester were started laparoscopically but were converted to
open procedure. The reasons for conversion were adhesions and severe
inflammation. Choledocholithiasis was detected in in two patients with
high levels of cholestasis enzymes and hyperbilirubinemia via magnetic
resonance cholangiopancreatography; moreover, endoscopic retrograde
cholangiopancreatography (ERCP) with sphincterotomy was performed
in two pregnant women (Table 3). After ERCP, they underwent LC. The
conservative management, namely, administration of analgesia, usage
of spasmolytics and fluid replacement was started in all the pregnant
women. No serious complications such as sepsis, cholangitis, infected
necrosis or preterm labour were detected in any of the cases. Patientswho

Table 3. Clinical features, treatment strategies and follow-up

results of pregnant women with acute pancreatitis
Parameters Patients n (%)

Gestational age at diagnosis

1¢ trimester =2
2" trimester 4 (44)
3" trimester 3 (34)
Readmission 5 (56)
Ranson scale

1 2(22)

2 6 (67)

3 1(11)

4 -

5 -
Revised Atlanta classification

Mild 8 (89)
Moderate 1(11)
Severe -
Radiological Imaging

us 9 (100%)
T -
Balthazar grade C 1(11%)
MRCP 2 (22%)
Interventions during pregnancy

Cholecystectomy =
Laparoscopic 7 (78)
Open 2(22)
ERCP + Sphincteretomy 2(22)
Mean hospitalisation time

Laparoscopic 2.8+1.2
Open 52%1.6

I1CU follow-up -
Foetal/maternal mortality -

ERCP: endoscopic retrograde cholangiopancreatography, ICU: intensive care unit,
US: ultrasonography, CT: computed tomography, MRCP: magnetic resonance
cholangiopancreatography



underwent cholecystectomy were healed without any complications,
and none of pregnant women were admitted to the intensive care unit.
There were no foetal and maternal mortality or morbidity during the
follow-up periods. Table 3 summarises the demographics, gestational
ages, and clinical and diagnostic parameters.

The other causes of non-obstetrical surgery in pregnant women were
AC (n=2), rupture of ovarian cyst (n=2), intestinal obstruction (n=1),
isolated torsion of fallopian tube (n=1), splenic artery aneurysm (SAA)
rupture (n=1) and primary appendicitis epiploicae (n=1) (Table 4).
Two pregnant women with the diagnosis of AC were hospitalised and
managed conservatively with bed rest, oral stoppage, administration of
analgesia, fluid resuscitation and antibiotics. These patients were in the
firstand second trimesters, respectively. LCwas decided for the treatment
because of these patients’ unresponsiveness to conservative treatment.
These two pregnant women had no postoperative complications, and
they delivered at term. Laparotomy and cystectomy were performed in
two pregnant patients with ovarian cyst rupture in their first and third
trimesters, respectively.

Table 4 provide a detailed description of demographic, operative,
diagnostic and follow-up results of other causes.

Discussion

The term acute abdomen in pregnancy refers to any severe acute
intra-abdominal condition that is accompanied by pain, tenderness
and muscular rigidity. Emergency surgery should be contemplated
for this condition, which may result from various obstetric and non-
obstetric aetiologies. It is reported that the overall incidence of acute
abdomen in pregnant women could be 1/500-635 pregnancies (3). Any
gastrointestinal disorder can occur during pregnancy. The literature
reports that approximately 0.5-2% of pregnant women develop an acute
abdomen and thus need surgery due to non-obstetric reasons (4). Our
study, unlike the literature, found a lower incidence. The number of
cases requiring surgical intervention due to non-obstetric reasons in
45,654 pregnant women was 52 (0.12%).

Hizam et al. (5) published a clinical series of 91 cases requiring surgery
because of non-obstetric acute abdomen. They reported the following
aetiologies: AA (70.4%), AC (11%), necrotizing pancreatitis (2.2%),
intestinal obstruction (2.2%) and peduncular torsion (6.6%) of ovarian
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cyst. Andersson et al. (6) also reported the following causes requiring
surgery because of non-obstetric acute abdomen: AA, AC, ABP and
intestinal obstruction. Our study had following non-obstetric acute
abdominal pathologies requiring surgical intervention: AA (n=35, 67%),
ABP (n=9, 17%), AC (n=2, 4%), ovarian cyst rupture (n=2, 4%), fallopian
tube torsion (n=1, 2%), adhesive ileus (n=1, 2%), spleen aneurysm
rupture (n=1, 2%) and primary appendicitis epiploicae (n=1, 2%).

The currently reported incidence of AA in pregnant women is 0.04%
(7). AA remains one of the most common non-obstetric surgical
emergencies during pregnancy (confirmed in ~1 in 1.000-2.000
pregnancies). In their series of 20 cases, Kapan et al. (8) reported that
the highest incidence of AA was found in the second trimester. They
reported a mean Alvarado score of 7.7 (7-9), and 50% of pregnant
women were operated laparoscopically. In our study, AA (n=35) was the
most common non-obstetric acute abdominal pathology that required
surgical intervention. Moreover, 49% of appendicitis cases were in the
second trimester, with 28% and 23% in the first and third trimesters,
respectively. The mean Alvarado score of the appendicitis cases was 7.6
(range:6-9). In total, 13 (37%) patients were operated laparoscopically. In
five patients, conversion from laparoscopy to open surgery was required
because of insufficient exploration, severe adhesions, bleeding and
technical insufficiency. The most common symptom was abdominal
pain, and the most common finding was tenderness in the lower right
quadrant. Histopathological results were simple appendicitis in 26 (74%)
cases, perforated appendicitis in 6 (17%) cases and normal appendix
in 3 (9%) cases. Postoperative complications were detected as wound
infections in five cases with appendiceal perforation. Consistent with the
literature, most of the pregnant women were in the third trimester. In
AA, the foetal mortality rate was 5%, whereas in the case of perforation,
this rate increases up to 20% and also increases the maternal mortality
(7). Term delivery occurred in all the pregnant women in our study.
There was no maternal or foetal mortality. Wallace et al. (9) reported an
overall negative appendectomy rate of 37% for pregnant patients with
presumed AA. In our study, negative appendectomy was observed in
three (9%) cases.

Acute pancreatitis in pregnancy is a very rare condition with a reported
rate of 1/10,000 pregnancies and most often occurs in the third trimester
(10). In our study, the gestational ages of patients at diagnosis were first

Table 4. The clinical features, operative approaches and follow-up results of the other cases

Age (years) Gestation (weeks) Diagnosis

21 15 Acute cholecystitis

27 28 Intestinal obstruction

% 33 Spontaneous splenic artery
aneurysm rupture

24 35 Rupture of ovarian cyst

23 34 Isolated fallopian tube torsion

24 9 Rupture of ovarian cyst

27 10 Acute cholecystitis

25 18 Primary appendicitis epiploicae

Operative techniques

Laparoscopic cholecystectomy

Laparotomy-bridotomy

Emergency laparotomy-hemostasis+splenic artery
aneurysm excision + splenectomy + distal pancreatectomy

Laparotomy + cystectomy
Laparotomy-+salpingectomy
Laparotomy + cystectomy

Laparoscopic cholecystectomy

Laparoscopic excision

Outcomes

Delivery at term

Preterm delivery

Maternal and foetal
mortality

Preterm delivery
Preterm delivery
Abortion

Delivery at term

Delivery at term
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trimester in two (22%), second trimester in four (44%) and third trimester
in three patients (34%). Most often, it is a self-limiting disease but can
progress to a more severe condition associated with multi-organ failure,
shock and death. The maternal mortality rate is less than 1%, and the
rate of preterm delivery is about 20% (10). In our series, maternal or
foetal mortality was not observed; however, pregnancy was ended with
preterm labour in two cases who underwent open cholecystectomy. The
present guidelines recommend LC during the same admission in the
non-pregnant patients with gallstone-induced mild to moderate ABP
(11). However, the timing of LC in pregnant patients with ABP remains
controversial. The currently accepted indications for surgery in ABP
are obstructive jaundice, severe symptoms, signs of peritonitis and AC
resistant to conservative management (12). Laparoscopic surgery has
been accepted as a safe method for both mother and foetus in the second
trimester (12). However, with increasing experiences in laparoscopic
surgery, it has been shown that LC can be performed safely at all periods
of pregnancy (13). Notably, the recurrence rate of ABP in pregnancy is
significantly higher in our study. The patients were readmitted due to the
recurrence of pancreatitis at a rate of 56%. This incidence reduces the
quality of life of patients and increases the hospital costs. In this case,
especially considering this situation, the cholecystectomy procedure can
be recommended at any stage of the pregnancy. Additionally, it is crucial
to highlight that preferably a laparoscopy should have been performed
rather than surgery.

The optimum management of ACin pregnantwomen isstill controversial.
Traditionally, LC is usually deferred in uncomplicated cases. However,
Swisher et al. (14) reported that a conservative approach is associated
with higher recurrence rates in the range of 40-70%. In their decision
analysis study, Jelin et al. (15) reported that there was a higher risk of
foetal death (7%) among those patients who underwent conservative
management than in those who underwent LC (2.2%). They concluded
that LC was superior to nonoperative management during the first
and second trimesters in pregnant women with gallstone disease. In
our series, two pregnant patients with the diagnosis of AC underwent
LC. They were at the 10" and 15" weeks of gestation, and there were
no postoperative complications. Their pregnancy was ended with term
delivery. We think that LC can be a safe and feasible procedure, especially
in the first and second trimesters of gestation, for the treatment of AC.

Adhesive ileus in pregnancy is an extremely rare and potentially severe
non-obstetric surgical entity that can be associated with a foetal loss of
17% and maternal mortality of 2% (16). According to literature, adhesive
ileus occurs more commonly in the later periods of pregnancy. The
occurrence rates of adhesive ileus have been reported to be 6%, 28%,
45% and 21% during the first, second, third trimesters and puerperium,
respectively (17). In our series, a 27-year-old pregnant patient with
a history of previous caesarean section at her third trimester was
diagnosed with adhesive intestinal obstruction. At the 48" hour of her
follow-up, because of the failure of conservative therapy as denoted
by the symptoms of foetal distress, urgent surgical intervention with
laparotomy and bridotomy through a midline incision were performed.
She had no postoperative complications but underwent preterm
delivery at the 36" week of gestation.
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The overall risk of rupture increases with the size of the SAA, especially
when itisabove 2 cm. The initial presentation of SAA has been associated
with acute rupture and hemodynamic instability that lead to substantial
perioperative morbidity and mortality. Weakness in the arterial walls
and an increase in the blood pressure may result in the development
of aneurysms (18). These two conditions are known to be augmented in
pregnant women. The SAA rupture usually occurs in the third trimester
(19). According to the current literature, the mortality following
rupture dramatically increases by up to 75% in pregnant women and is
associated with a foetal mortality of 95% (20). In our series, a 26-year-
old pregnant patient at the gestational age of 33 weeks was admitted
in the emergency department for the conditions of hypovolemic shock
and intra-abdominal haemorrhage detected in ultrasonography. An
emergent laparotomy through the midline incision was performed by
a general surgeon and gynaecologists. In this case, 3 litres of blood and
hematoma were drained from the abdomen, splenic artery and vein
were ligated with splenectomy and distal pancreatectomy to excise the
aneurysm that was inseparable from the pancreatic tail. Damage control
surgery was performed, and the patient was taken to the intensive care
unit for hemodynamic support. But unfortunately, the patient died from
multiorgan failure on the second day of the surgery. We can say that if
pregnant women with abdominal pain who are at the third trimester
have decreased haematocrit levels and intra-abdominal free fluid
(detected by the ultrasound), then they should alert the gynaecologists
and general surgeons for the possibility of intra-abdominal bleeding.
The importance of close follow-up and early surgery should not be
forgotten in these patients.

Primary appendicitis epiploicae is a rare clinical entity that probably
results from infarction secondary to the torsion of the colonicappendage
or the thrombosis of central veins of the appendage. This condition
mimics the surgical acute abdomen (21). Diagnostic laparoscopy was
employed in a pregnant woman with 18 weeks of gestation due to the
consistent pain in lower right quadrant. Laparoscopy demonstrated
appendicitis epiploicae in the ascending colon, and laparoscopic simple
excision was performed in this patient. She had delivery at term.

Gurbuz and Peetz (22) reported the safety of laparoscopic technique for
acute non-obstetric abdominal pathologies during pregnancy, without
an additional risk to the foetus. Although it was earlier suggested that
laparoscopicsurgeries should be performed preferably during the second
trimester, recent evidence suggests that laparoscopic surgery can be
conducted during any trimester as they have very low rates of maternal
and foetal morbidity (23,24). According to SAGES guidelines (25), initial
access can be safely accomplished with an open or Hasson’s technique
in pregnant women. We had used Hasson’s open technique in all the
cases for an initial access. We adjusted other port locations according to
the gestational age and localisation of the pathology and put it under a
direct vision. The preferred insufflation pressure was kept at 8-12 mmHg
because it reduces the possibility of uterine hypoperfusion and maternal
pulmonary events. In our series, laparoscopic surgery had been used in
18 cases with the indications of AA (n=8), acute pancreatitis (n=7), AC
(n=2), and primary appendagitis epiploicae (n=1) for both diagnostic
and therapeutic purposes. There were no postoperative complications in
any of the cases regarding both mother and foetus. The mean hospital



staying times were 2.8 and 3.44 days for patients who underwent LC and
patient who underwent LA. Seven cases were converted to open surgery;
for example, two LA and five LC procedures due to various reasons such
asadhesions, severe inflammation, bleeding, the invisibility of appendix
and technical insufficiency. All patients who underwent laparoscopic
treatment had term labour. Therefore, according to our results, we
recommend LA and LC during pregnancy if there is a need for surgery.

This study has several limitations. Because it was a retrospective study,
we could not check the accuracy of the diagnosis and the maintained
records. In addition, surgical techniques were entirely up to the choice
of surgeons. Following the literature, laparoscopy during pregnancy is a
safe and effective method in non-obstetric acute abdominal conditions
requiring surgical intervention in pregnant women (26,27). The causes of
non-obstetric acute abdomen during pregnancy are of great importance
due to maternal and foetal mortality.

Conclusion

Acute abdomen during pregnancy can be caused by obstetric and
non-obstetric diseases. These situations can sometimes result in life-
threatening situations for both the mother and foetus. Laparoscopy
is applicable and safe in the selected patients for the diagnosis
and treatment of acute abdominal pathologies during pregnancy.
Understanding anatomical and physiological changes in pregnancy,
gaining sufficient information about the safe limits of radiological
imaging, and a multidisciplinary systematic approach are indispensable
for the timely diagnosis and treatment of pregnant women presenting
with an acute abdomen.
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ABSTRACT

0z

Introduction: Vestibular migraine is a clinical entity
characterised by dizziness. Additionally, it has no proven
treatment options, and the goal is to control vestibular
symptoms by reducing migraine attacks. This study aimed to
investigate the effect of onabotulinum toxin type A in reducing
vestibular migraine symptoms.

Methods: Between 2014 and 2019, the charts of 80 patients
with migraine who received onabotulinum toxin type A
treatment were collected. Among them, 22 patients who met
the criteria of vestibular migraine were included in the study.
The treatment outcomes of these patients were investigated.
Migraine Disability Assessment scale (MIDAS), Visual Analogue
scale (VAS) and Dizziness Handicap index (DHI) were used for
evaluation. Pre-treatment and post-treatment values were
compared.

Results: The mean age of the patients was 41.5 years. When
MIDAS, DHI and VAS scores were compared, the post-treatment
scores were found to be statistically significantly lower than the
pre-treatment scores (p<0.05).

Conclusion: Botulinum toxin treatment may be promising in
patients with vestibular migraine. The limitation of this study
is our relatively small group of patients. Therefore, there is a
need for prospective work with a larger group of patients.

Keywords: Vestibular migraine, Onabotulinum toxin type A,

Amag: Vestibiiler migren, migren hastalarinda bas donmesi
ile karakterize klinik bir durumdur. Ek olarak, kanitlanmis bir
tedavi secenegi bulunmamakta olup, hedef, migren ataklarini
azaltarak vestibuler semptomlari kontrol altina almaktir. Bu
calismanin amaci Onabotulinum toksin tip Anin vestibiler
migren hastalarinin  semptomlarini azaltmadaki etkisini
arastirmaktir.

Yontemler: 2014-2019 vyillarni arasinda migren tanisiyla
onabotulinum toksin tip A tedavisi alan olan 80 hastanin
verileri retrospektif olarak toplandi. Calismaya, vestibiler
migren kriterlerini karsilayan 22 hasta dahil edildi. Bu
hastalarin  tedavi sonuclar arastinildi.  Migren Engellilik
Degerlendirme olcegi (MIDAS), Gorsel Analog olcegi (VAS) ve
Dizziness Handikap indeksi (DHI) degerlendirildi. Tedavi oncesi
ve tedavi sonrasi degerler karsilastirildi.

Bulgular: Hastalarin yas ortalamasi 41,5 olarak bulundu.
MIDAS, DHI ve VAS skorlari karsilastirildiginda, tedavi sonrasi
skorlarin tedavi oncesi skorlardan istatistiksel olarak anlamli
derecede dustk oldugu saptandi. (p<0,05).

Sonug: Vestibiiler migren hastalarinda botulinum toksin
tedavisi umut verici olabilir. Bu calismanin kisithhigr nispeten
kiiciik hasta grubumuzdur. Bu nedenle, daha buyiik hasta
grubuyla ileriye dontik bir calismaya ihtiyac vardir.

Anahtar Kelimeler: Vestibiilar migren, onabotulinum toxin

dizziness, headache

Introduction

Migraine is a chronic multifactorial disease. Headache may be
accompanied by photophobia, phonophobia, nausea and vomiting (1,2).
Although the relationship between migraine and vertigo was described
by Cal et al. (3) and Liveing (4), the increase in research on this issue
began after Kayan and Hood’s (5) comprehensive study in 1984. The term

“vestibular migraine” was first used by Dieterich and Brandt (6) in 1999.
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Vestibular migraine is a clinical entity characterised by dizziness. It was
detected in 13% of patients who were evaluated in balance clinics due
to vertigo and imbalance complaints (7). A detailed history is crucial for
diagnosis. It may be seen at any age but is more common in women
(7,8). Patients typically have spontaneous or positional vertigo, and they
also have head motion intolerance (8). Vestibular migraine should be
considered in patients with vertigo who are admitted with a diagnosis
of migraine or headaches after excluding benign paroxysmal positional
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vertigo, which is the most common cause of vertigo. Also, vestibular
migraine causes depression and anxiety at a higher rate than classical
migraine (9). For diagnosis, the Barany Society and International
Headache Society migraine classification sub-committee have published
a new classification in 2013 (10). There have been no proven treatment
options for vestibular migraine; therefore, the goal is to control
vestibular symptoms by reducing migraine attacks. Drugs for migraine
prophylaxis, such as beta-blockers, antidepressants, calcium channel
blockers, pizotifen, topiramate, valproic acid and lamotrigine, have also
been reported to be effective for vestibular migraine (11,12).

Botulinum toxin type A has been shown to be effective in treating chronic
migraine (13-16). For this reason, this study aimed to investigate the
effect of onabotulinum toxin type A in reducing symptoms of patients
with vestibular migraine.

Methods

The charts of 80 patients with migraine who received onabotulinum
toxin type A treatment between 2014 and 2019 in the Umraniye Training
and Research Hospital, Clinic of Neurology were collected. The study
protocol was reviewed and approved by the Ethics Committee of
University of Health Sciences Turkey, Umraniye Training and Research
Hospital (reference number: 11066, approval date: 27.07.2016).
Informed consent was obtained from the patients.

We retrospectively reviewed the data of patients who had no response
to medical treatment, did not comply with medications or did not
take medicine because of side effects and, as a result, treated with
onabotulinum toxin type A treatment. A total of 22 patients who met
the criteria for vestibular migraine (10) were included in the study.
Patients who did not meet the criteria of vestibular migraine or receive
onabotulinum toxin type A were excluded from the study. The treatment
outcomes of these patients were investigated. Migraine Disability
Assessment scale (MIDAS), Visual Analogue scale (VAS) for vertigo
symptoms and Dizziness Handicap index (DHI) were used for evaluation.
Pre-treatment and post-treatment values were compared.

Botulinum toxin application was carried out following the Phase IlI
Research Evaluating Migraine Prophylaxis Therapy protocol (17,18).
According to the onabotulinum toxin type A application technique, 100
MU of onabotulinum toxin type A was diluted with 2.0 mL of saline,
yielding a concentration of 5 MU/0.1 mL. Each area of application
site was injected with 5 MU onabotulinum toxin type A. The injection

protocol consisted of 31 fixed points in the following muscles: frontalis
20 MU (four sites), corrugators 10 MU (two sites), procerus 5 MU (1 site),
occipitalis 30 MU (six sites), temporalis 40 MU (eight sites), trapezius
30 MU (six sites) and cervical paraspinal muscle group 20 MU (four
sites). As per this protocol, a total of 155 MU onabotulinum toxin
type A was applied. The recommended doses ranged from 155 to 195
units. Additional 40 MU can be applied to the temporalis, occipitalis or
trapezius muscles (19,20).

Statistical Analysis

Statistical analysis was performed by IBM SPSS Statistics Version 20.
Mean, median, standard deviation, and maximum and minimum
values were calculated for numeric variables. The mean value for data
with a normal distribution and the median value for data that did not
conform to the normal distribution were used for statistical analysis.
Wilcoxon signed-rank test determined variables that did not meet the
normal distribution. Friedman test was used for statistical analysis
of dependent triple groups. Bonferroni post-hoc test determined the
statistical difference between the groups. The statistical significance
level was accepted as p<0.05.

Results

All the patients included in the study were women. The age of the
patients ranged from 18 to 67 years, with a mean of 41.5+10.22 years
(Table 1).

The median pre-treatment and 3 months post-treatment MIDAS scores
of the patients were 50.9£6.33 and 13.18%3.45, respectively, indicating
a statistically significant improvement (p<0.05, Table 2, Figure 1).

The mean pre-treatment and post-treatment DHI scores were 59.5+4.24
and 8.81£1.91, respectively, and the improvement was also statistically
significant (p<0.05, Table 2, Figure 2).

Table 1. Demographic features of patients (n=22)

Demographic features n=22
Gender (F/M), n 22/0

Mean + SD 41.54+10.22
Age (year) 4

Median (range) 42 (18-67)
Duration of disease Mean + SD 13.55%8.67
(vear) Median (range) 42 (5-40)

n: number of samples, M: male, F: female, SD: standard deviation

Table 2. Migraine Disability Assessment scale and Dizziness Handicap Inventory score results before treatment and after 3 months of

treatment

Before treatment

Number of subjects

n=22
Mean + SD 50.90£6.33
MIDAS i
Median (range) 50 (42-65)
Mean + SD 59.54+4.27
DHI i
Median (range) 58 (54-70)

After 3 months of treatment

n=22 P
13.18+3.45 4<0.001*
12 (10-20)

8.81+1.91 4<0.001*
8 (4-12)

MIDAS: Migraine Disability Assessment scale, DHI: Dizziness Handicap Inventory, SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,

*: p<0.05
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The comparison of VAS scores between pre-treatment values and 1, 2
and 3 months post-treatment was statistically significant (p<0.05). The
statistical difference originated between the pre-treatment and post-
treatment groups. There was no significant difference between the post-
treatment groups (Table 3, Figure 3).

Also, the decrease in the number of post-treatment vestibular migraine
attacks was statistically significant when compared with that in the pre-
treatment values (p<0.01, Table 4).

Discussion

Vestibular migraine is a disease that can be seen at all ages mostly in
women (6,7,11). In our study, we observed that all patients were women
between 18 and 67 years of age.

MIDAS Scores

=

T
Before Treatment

T
After Treatment
3. Month

Figure 1. Pre-treatment and post-treatment Migraine Disability Assessment
scale (MIDAS) scores of vestibular migraine patients (p<0.05)

17

MIDAS Scores

=

T
Before Treatment

T
After Treatment
3. Month

Figure 2. Pre-treatment and post-treatment Dizziness Handicap Inventory
scores of vestibular migraine patients (p<0.05)

MIDAS: Migraine Disability Assessment scale

Stirmeli and Habesoglu. Vestibular Migraine and Botox

Treatment of vestibular migraine consists of acute attack management
and prophylaxis, which are also the current protocols for migraines (21).
Studies conducted in this context consist of retrospective chart reviews
and case presentations, but there have been no randomised controlled
studies yet.

In the study of Reploeg and Goebel (22), 72% of migraine patients
with dizziness and imbalance symptoms reported improvement from
prophylaxis. According to Salmito et al. (23), 80.9% of vestibular migraine
patients benefited from prophylaxis. In vestibular migraine prophylaxis,
drugs such as beta-blockers, calcium channel blockers, anti-depressants
and valproicacid are used (23). In another study, beta-blockers have been
shown to be effective in vestibular migraine symptoms and headache
(21). Johnson (24) conducted a retrospective study that investigated the
efficacy of benzodiazepine, tricyclic anti-depressants, beta-blockers
and selective serotonin reuptake inhibitors on patients with vestibular
migraine symptoms and concluded that vertigo and dizziness were
reduced in these patients. In a study by Baier et al. (25), 100 patients

17
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Figure 3. Pre-treatment and post-treatment Visual Analogue scale scores of
vestibular migraine patients (p<0.05)

MIDAS: Migraine Disability Assessment scale

Table 4. Number of monthly episodes of vestibular migraine
before and after botox administration

Before After 3 months
Number of subjects treatment treatment p
n=22 n=22
Mean + SD 10.5£2.44 0.40£0.59 2<0.001*
Attack -
Median (range) 11 (6-15) 0(0-2) -

SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,
*: p<0.05

Table 3. Assessment of Visual Analogue scale scores before and after 1, 2 and 3 of months of botox administration in patients with

vestibular migraine

Before treatment After 1 month of

Number of subjects treatment
n=22 n=22

Mean + SD 8.7711.06 2.72%£0.45
VAS Median (Range) 9 (7-10) 3(2-3)

After 2 months of After 3 months of

treatment treatment

n=22 n=22 P
1.50£0.51 0.40%0.50 2<0.001*
1(1-2) 0(0-1) -

VAS: Visual Analogue scale, SD: standard deviation, n: number of patients, a: Wilcoxon signed ranks test,

*: p<0.05
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investigated the effects of non-pharmacologic and pharmacologic agents
such as beta-blockers (propranolol or metoprolol) and anti-convulsants
(valproic acid, topiramate or lamotrigine) retrospectively. This study
has shown that the improvement in frequency, duration and severity
of vestibular episodes was the same as much as headache episodes.
This effect was reported to be more prominent in pharmacological
treatments (25). Celiker et al. (26) reported that in 37 migraine patients
who were treated with valproic acid every day for 3 months, 13 of them
had vertigo, 13 had dizziness, and 11 had no vestibular symptoms at all.
Their migraine, vertigo and dizziness were improved . A study followed 10
patients with vertiginous migraine who were taking topiramate, which
has been reported to be effective in treating migraine-related vertigo,
for a mean of 9 months (27). Another retrospective study investigated
the follow-up of 19 patients taking lamotrigine (28). Although a decrease
in the frequency of vertigo episodes had been reported, there was no
decrease in headache frequency in both of these studies.

Botulinum toxin inhibits acetylcholine release from presynaptic vesicles
at the muscle nerve junction and leads to reversible muscular paralysis
(29). The toxin is thought to inhibit central sensitisation by inhibiting
the peripheral sensitisation of nociceptive fibres (30). In addition, it also
inhibits pain mediators such as glutamate A, calcitonin gene-related
peptide and substance P, thereby reducing pain signals (31). There are
reports that botulinum toxin therapy in chronic migraine reduces pain
and frequency of attacks (17,32).

Although the widespread use of botulinum toxin for migraine
prophylaxis has been accepted in the literature, to date, there has been
no study investigating the effect of it as vestibular migraine prophylaxis.
Here, we reviewed the charts of patients who received botulinum
toxin treatment for chronic migraine, and among them, we collected
data of the patients who met the criteria for vestibular migraine.
Statistically significant improvements in MIDAS, DHI and VAS scores
after onabotulinum toxin type A therapy were observed. Therefore, we
considered the use of botulinum toxin as a promising treatment option
for vestibular migraine patients.

Conclusion

In previous studies, the effects of pharmacological treatment on
headache and vertigo attacks severity, frequency and duration were
investigated in patients with vestibular migraine. The quality of the data
in vestibular migraine management is relatively weak, although it has
many treatment options in daily practice. Also, to date, there are no data
about the use of botulinum toxin in vestibular migraine. The importance
of our study is that it is the first paper to investigate botulinum toxin
treatment in vestibular migraine patients. Our relatively small group
of patients is the limitation of our work. Therefore, there is a need for
prospective work with a larger group of patients. We believe that our
study may lead to future work in this regard.

Ethics

Ethics Committee Approval: The study protocol was reviewed and
approved by the Ethics Committee of University of Health Sciences
Turkey, Umraniye Training and Research Hospital (reference number:
11066, approval date: 27.07.2016).

180

Informed Consent: Informed consent was obtained from the patients.
Peer-review: Externally peer-reviewed.

Author Contributions: Concept - R.S.; Design - R.S.; Data Collection and/
or Processing - R.S; Analysis and/or Interpretation - T.E.H.; Literature
Search - TE.H.; Writing - R.S.

Conflict of Interest: There is no conflict of interest between authors.

Financial Disclosure: The authors declared that this study received no
financial support.

References

1. Bolay H, Bayazit YA, Giindiiz B, Ugur AK, Akcali D, Altunyay S, et al. Subclinical
dysfunction of cochlea and cochlear effer-ents in migraine: an otoacoustic
emission study. Cephalalgia 2008; 28: 309-17.

2. DashAK, Panda N, Khandelwal G, Lal V, Mann SS. Migraineand audiovestibular
dysfunction: is there a correlation. Am | Otolaryngol 2008; 29: 295-9.

3. (al R, Bahmad F Jr. Migraine associated with auditory-vestibular dysfunction.
Braz ] Otorhinolaryngol 2008; 74: 606-12.

4. Liveing E. On megrim, sick-headache, and some allied disorders. London, UK:
Churchill; 1873.

5. Kayan A, Hood JD. Neuro-otological manifestations of migraine. Brain 1984;
107: 1123-42.

6. Dieterich M, Brandt T. Episodic vertigo related to migraine (90cases): vestibular
migraine. ] Neurol 1999; 246: 883-92.

7. Akdal G. Clinical Features of Migrainous Vertigo. ] Neurol Sci Turk 2008; 15:
92-5.

8. Neuhauser H, Lempert T. Vertigo and dizziness related to migraine: diagnostic
challenge. Cephalalgia 2004; 24: 83-91.

9. Kutay O, Akdal G, Keskinoglu P, Balci BD, Alkin T. Vestibular migraine patients
are more anxious than migraine patients without vestibular symptoms. |
Neurol 2017; 264(Suppl 1): 37-41.

10. Headache Classification Committee of the International Headache Society.
The International Classification of Headache Disorders, 3rd edition (beta
version). Cephalalgia 2013; 33: 629-808.

11. Lempert T, Neuhauser H, Daroff RB. Vertigo as a symptom of migraine. Ann N
Y Acad Sci 2009; 1164: 242-51.

12. Fotuhi M, Glaun B, Quan SY, Sofare T. Vestibular migraine: a critical review of
treatment trials. ] Neurol 2009; 256: 711-16.

13. Silberstein S, Mathew N, Saper |, Jenkins S. Botulinum toxin type A as a
migraine preventive treatment. For the BOTOX Migraine Clinical Research
Group. Headache 2000; 40: 445-50.

14. Mathew NT, Frishberg BM, Gawel M, Dimitrova R, Gibson |, Turkel C, et al.
Botulinum toxin type A (BOTOX) for the prophylactic treatment of chronic
daily headache: a randomized, double-blind, placebocontrolled trial.
Headache 2005; 45: 293-307.

15. Silberstein SD, Stark SR, Lucas SM, Christie SN, Degryse RE, Turkel CC, et
al. Botulinum toxin type A for the prophylactic treatment of chronic daily
headache: a randomized, double-blind, placebocontrolled trial. Mayo Clin
Proc 2005; 80: 1126-37.

16. Silberstein SD, Gobel H, Jensen R, Elkind AH, Degryse R, Walcott |MCM, et.
al. Botulinum toxin type A in the prophylactic treatment of chronic tension-
type headache: a multicenter, double-blind, randomized, placebocontroled,
parallel-group study. Cephalalgia 2006; 26: 790-800.

17. Aurora SK, Dodick DW, Turkel CC, DeGreyse RE, Silberstein SD, Lipton RB, et
al. OnabotulinumtoxinA for treatment of chronic migraine: results from the



18.

19.

20.

21.

22.

23.

24.

double-blind, randomized, placebo-controlled phase of the PREEMPT 1 trial.
Cephalalgia 2010; 30: 793-803.

Diener HC, Dodick DW, Aurora SK, Turkel CC, DeGreyse RE, Lipton RB, et al.
OnabotulinumtoxinA for treatment of chronic migraine: results from the
double-blind, randomized, placebo-controlled phase of the PREEMPT 2 trial.
Cephalalgia 2010; 30: 804-14.

Silberstein SD, Blumenfeld AM, Cady RK, Turner IM, Lipton RB, Diener HC, et
al. OnabotulinumtoxinA for treatment of chronic migraine: PREEMPT 24-week
pooled subgroup analysis of patients who had acute headache medication
overuse at baseline. | Neurol Sci 2013; 331: 48-56.

Whitcup  SM, Turkel CC, DeGryse RE, Brin MF. Development of
onabotulinumtoxinA for chronic migraine. Ann N'Y Acad Sci 2014; 1329: 67-
80.

Maione A. Migraine-related vertigo: diagnostic criteria and prophylactic
treatment. Laryngoscope 2006; 116: 1782-86.

Reploeg MD, Goebel JA. Migraine-associated dizziness: patientcharacteristics
and management options. Otol Neurotol 2002; 23: 364-71.

Salmito MC, Duarte JA, Morganti LO, Branddo PV, Nakao BH, Villa TR, et. al.
Prophylactic treatment of vestibular migraine. Braz ] Otorhinolaryngol 2017;
83:404-10.

Johnson GD. Medical management of migraine-related dizziness and
vertigo. Laryngoscope 1998; 108: 1-28.

25.

26.

27.

28.

29.

30.

31.

32.

Stirmeli and Habesoglu. Vestibular Migraine and Botox

Baier B, Winkenwerder E, Dieterich M. “Vestibular migraine”: Effects of
prophylactic therapy with various drugs. A retrospective study. ] Neurol 2009;
256: 436-42.

Celiker A, Bir LS, Ardi¢ N. Effects of valproate on vestibular symptoms and
electronystagmographic findings in migraine patients. Clin Neuropharmacol
2007; 30: 213-21.

Carmona S, Settecase N. Use of topiramate (Topamax) in a subgroup of
migraine-vertigo patients with auditory symptoms. Ann N Y Acad Sci 2005;
1039: 517-20.

Bisdorff AR. Treatment of migraine related vertigo with lamotrigine an
observational study. Bull Soc Sci Med Luxembourg 2004; 2: 103-8.

Dolly O. Synaptic transmission: inhibition of neurotransmitter release by
botulinum toxins. Headache 2003; 43: 16-24.

Aoki KR. Pharmacology and immunology of botulinum neurotoxins. Int
Ophtalmol Clin 2005; 45: 25-37.

Gazerani P, Pedersen NS, Staahl C, Drewes AM, Arendt-Nielsen L. Subcutaneous
Botulinum toxin type A reduces capsaicin-induced trigeminal pain and
vasomotor reactions in human skin. Pain 2009; 141: 60-9.

Cernuda-Morollon E, Ramon C, Larrosa D, Alvarez R, Riesco N, Pascual J.
Long-term experience with onabotulinumtoxinA in the treatment of chronic
migraine: What happens after one year?. Cephalalgia 2015; 35: 864-8.

181



Original Investigation/Orijinal Arastirma

_.’ Sciences, Department of Coaching Education, istanbul, Turkey

182

Istanbul Med J 2020; 21(3): 182-9
DOI: 10.4274/imj.galenos.2020.55938

The Effects of Resistance and Aerobic Exercises on Adiponectin,

Insulin Resistance, Lipid Profile and Body Composition in

Adolescent Boys with Obesity

Obezitesi Olan Adolesan Erkeklerde Direnc ve Aerobik Egzersizlerin Adiponektin,
Insiilin Direnci, Lipid Profili ve Viicut Kompozisyonu Uzerine Etkileri

® Meral Kiigiik Yetgin, ® Ani Agopyan', @ Ferit Kerim Kiiciikler2, ® Asuman Gedikbasi3, @ Soner Yetgin4,
© Fatma Celik Kayapinar5, ® Nurper Ozbar6, ® Bilal Bicer”, ® Hasan Birol Cotuk!

TMarmara University Faculty of Sport Sciences, Department of Coaching Education, istanbul, Turkey
2jstanbul Atasehir Memorial Hospital, Clinic of Endocrinology, istanbul, Turkey

3jstanbul University Institute of Child Health, Department of Pediatric Basic Sciences, istanbul, Turkey
4TEV Ezel Giilen Kiray Vocational and Technical Anatolian High School, istanbul, Turkey

Sizmir Democracy University Faculty of Health Sciences, Department of Sport Sciences, izmir, Turkey
6Diizce University Faculty of Sport Sciences, Department of Coaching Education, Diizce, Turkey

7Hatay University Faculty of Physical Education and Sports, Hatay, Turkey

ABSTRACT

0z

Introduction: This present study aimed to examine the effects
of long-term resistance exercise (REG) and aerobic exercise
(AEG) on the adiponectin, insulin resistance, lipid profile and
body composition in adolescent boys with obesity.

Methods: Sixteen obese adolescent boys (age: 16.81+0.91 years)
who studied at high school in istanbul voluntarily participated
in the study. The participants were randomly divided into two
groups of (REG; n=8) and (AEG; n=8). The participants followed
their exercise schedule for six months (3 days/wk, 60 min/day).
The serum lipid profile, adiponectin, glucose, insulin resistance
(HOMA-IR) levels and body composition of the participants
were evaluated at the beginning and end of the study. A
Wilcoxon matched-pairs signed-rank test and Mann-Whitney
U test were used for analyses, and the criterion for statistical
significance was set at p<0.05.

Results: HOMA-IR, insulin, glucose and serum lipid levels
decreased in both groups (p<0.05). Adiponectin and high-
density lipoprotein increased only in the AEG (p<0.05). Low-
density lipoprotein level was statistically decreased only in the
REG (p<0.05).

Conclusion: These results indicated that both types of exercises
had positive effects on insulin resistance, per cent body fat,
weight and fat-free body mass. Long-term (6 months) aerobic
and REG had different positive effects on adiponectin and the
lipid profile. Although the effects of long-term aerobic exercise
on biochemical parameters are higher than REG, it was
remarkable that REG proved to be an alternative model to AEG.

Keywords: Adiponectin, insulin, lipid profile, exercise, obesity

Amag: Bu calisma obezitesi olan erkek adolesanlarda, uzun
sureli direng egzersizin (DEG) ve aerobik egzersizin (AEG),
adiponektin, insilin direnci, lipid profili ve viicut kompozisyonu
lizerindeki etkilerinin incelenmesi amaciyla yapilmistir.
Yontemler: Calismaya, istanbul ilindeki liselerde 68renim goren
16 obez erkek adolesan (yas: 16,81+0,91 yil) gontillt katilmistir.
Katilimailar, (DEG; n=8) ve (AEG; n=8) egzersiz gruplari
olmak tzere ikiye ayrilarak, alti ay boyunca (3 giin/hafta, 60
dakika/guin) egzersiz programlarini takip etmistir. Calismanin
baslangicinda ve sonunda gondlltlerin viicut kompozisyonlari
olctlmus; ayrica alinan kan orneklerinden, serum lipid profili,
adiponektin, glikoz, insilin direnci (HOMA-IR) duzeyleri ve
viicut kompozisyonu degerlendirilmistir. Analizler icin Wilcoxon
eslenik-cift testi ve Mann-Whitney U testi kullanildi ve istatistiksel
anlamlilik kriteri p<0,05 olarak belirlenmistir.

Bulgular: Her iki grupta da HOMA-IR, insilin, glikoz ve viicut
yag duizeyleri azaldi (p<0,05). Adiponektin ve yiiksek yogunluklu
lipoprotein artisinin sadece AEG'de oldugu gozlenmistir (p
<0,05). Dustk yogunluklu lipoprotein diizeyi sadece DEG'de
istatistiksel olarak azaldigi belirlenmistir (p<0,05).

Sonugc: Bu sonuglar, her iki egzersiz tiirtintin de instlin direnci,
viicut agirhgr agirlik ve yagsiz viicut kiitlesi ve viicut yag ylizdesi
tizerinde olumlu etkileri oldugunu gostermistir. Uzun sireli
(6 ay) aerobik ve DEG'nin adiponektin ve lipid profili Gizerinde
farkli pozitif etkileri vardir. Uzun stireli AEG'nin biyokimyasal
parametreler tizerindeki etkileri, DEG'den daha fazla olmasina
ragmen, DEG'nin AEG'ye alternatif bir model oldugu dikkat
cekmektedir.

Anahtar Kelimeler: Adiponektin, insulin, lipid profili, egzersiz,
obezite
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Introduction

The prevalence of being overweight and obesity in children, adolescents
and adults have risen substantially worldwide (1). The European Union
Action Plan on Childhood Obesity 2014-2020 emphasises physical
activity as well as a regulated diet in children to halt this increase in the
number of overweight and obese adolescents by 2020 (2).

Adipokines secreted from adipose tissue may play a key role in the
pathogenesis of obesity, insulin resistance and atherosclerosis by
increasing subclinical inflammation (3). Adiponectin is one of the
main adipokines secreted from adipose tissue. Adiponectin facilitates
the clearing of glucose, triglycerides and free fatty acids from plasma;
it decreases gluconeogenesis and increases insulin sensitivity (4).
Individuals with obesity have lower adiponectin but higher leptin levels
than individuals without obesity (5). Leptin is a hormone released by
adipose tissue that aids in the regulation of body weight and energy
homeostasis. Increased fat mass causes an elevation in leptin levels,
which signal satiety and a mild increase in the basal energy expenditure.
On the other hand, decreasing the body’s fat stores via regular exercise
and/or dieting causes a reduction in leptin levels. However, exercise can
also cause changes in leptin concentration without an accompanying
change in body composition.

Different forms of exercise training could favourably modify weight-
related complications, cardiovascular risk factors and the inflammation
(6). Recently, resistance exercise has been recommended for children
with obesity. While aerobic exercise is primarily an aerobic energy-
producing process, resistance exercise is a type of exercise that increases
primarily the force generation capacity of muscles (7). No consensus
exists about the probable role of exercise in children on reductions in
body fat and its effect on adipokines (e.g. adiponectin) (8). Only a few
studies have investigated the effects of resistance exercise on adipokines,
lipids and insulin resistance in adolescents (9,10).

Information about health-related factors and early intervention effects
among adolescents with obesity are important aspects in establishing
targeted strategies and promoting lifestyle changes for preventing
diseases. A better understanding of the metabolic responses to different
types of exercise may help tailor interventions to maximise the likelihood
of achieving health benefits among adolescents with obesity. Within this
context, the main purpose of this study was to compare the effects of
structured six-month resistance versus aerobic-exercise programmes on
the serum lipid profile, adiponectin and insulin resistance.

Methods

Participants

For the recruitment of voluntary participants, we contacted state high
schools near the selected fitness centre in the Sisli district of Istanbul.
From this group, adolescents with obesity were selected according to
Cole et al. (11) (who used “international cut-off points for Body Mass
index (BMI)” for obesity by sex between 2 and 18 years old) and invited
them to the initial meeting. Twenty-three students and their parents
decided to participate in the 6-month study and provided informed
consent. Seven of the participants dropped out of the study because of
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various reasons (non-compliance with the exercise schedule, Ramadan
(fasting period) discontinuation), and the study was completed with
16 participants. This study was approved by the ethics committee of
Marmara University Faculty of Medicine (116/27.02.2009). The study
was performed, followed by the ethical guidelines of the Declaration
of Helsinki. Before data collection, all participants provided written
informed consent. Since all participants were younger than 18 years old,
parents also gave written permission for participation.

Participants were excluded from this study if they had secondary obesity
due to endocrine causes (Cushing’s syndrome, hypothyroidism, others),
used drugs for chronic diseases (diabetes mellitus, thyroid disease,
cardiovascular disease, other conditions), were not able to exercise for
any reason, or took part in a regular exercise programme in the last six
months (except in physical education courses at school), or were smoking
or drinking alcohol. The participants did not have any sports experience
before the study. An experienced physician reviewed their complete
medical history, performed a physical examination and assessed pubertal
development according to the Tanner criteria. The Tanner stage was
determined on a paper chart by the bariatric paediatrician during the
physical examination of the participants (12). The Tanner scale defines
stages based on the development of pubic hair and testicular volume in
males. All participants were in Tanner stage IV-V.

The investigation was performed as a parallel-group design and lasted
for six months. The participants were randomly divided into two exercise
groups, the resistance-exercise group (REG) (n=8) and the aerobic-
exercise group (AEG) (n=8).

A dietitian provided the participants and their families with counselling
and recommendations on balanced nutrition and considered the
participant’s age, gender and physical activity. However, a structured
diet programme was not implemented throughout the study. The
participants were asked not to consume any antioxidant supplements
throughout the study.

Experimental Protocol

This study was conducted using two groups in a pre-post design
interventional study without a control group at the Marmara University
Athletic Health Research Center, istanbul, Turkey. The duration of the
study was six months. All participants visited the research unit three
times, and they were familiarised with all experimental tests before
the baseline performance. The tests were completed in three days in
the same standardised environmental conditions. The same three day-
protocol was employed within the first week following the end of the
6-month exercise programme.

The participants were requested not to perform strenuous exercise in
the last 24 hours before testing. They were instructed to avoid drinking
or eating for at least 12 hours before the anthropometric measurements,
and blood samples were taken. In addition, exercise test participants
were advised to abstain from caffeine and taurine products, such as
coffee and energy drinks, for 24 hours before the test. Questionnaires
were completed to determine age, obesity history, possible chronic
disease history, dietary habits and problems that they might encounter
during their daily life activities using face-to-face interviews.
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Blood Sampling and Analysis of Biochemical Markers

Blood samples were obtained at the same time of day (8.00 am to 9.30
am) following a 12-hour overnight fasting period; a venous blood sample
was taken in separate dry-gelled tubes twice to measure the initial values
before and after the exercise period. The tubes were centrifuged at 2000
g (10 min) to remove the serum. The blood samples were analysed
within an hour for routine clinical, biochemical tests. Serum glucose,
total cholesterol, triglyceride and high-density lipoprotein (HDL) and
low-density lipoprotein (LDL) cholesterol levels were colourimetrically
measured by Abbott Aeroset Clinical Chemistry Autoanalyzer using
commercial kits (Abbott Aeroset, Abbott Diagnostics, Abbott Park, IL, USA).
Serum-free T4 and thyroid stimulating hormone levels were measured by
Abbott Architect automated chemiluminescence immunoassay with
commercial kits (Abbott Diagnostics, Abbott Park, IL, USA). Insulin levels
were determined by Immulite 1000 chemiluminescence autoanalyser
and used commercial kits (Siemens, USA). Serum levels of adiponectin
were assessed by the enzyme-linked immunosorbent assay (ELISA)
technique. Adiponectin levels were measured with AssayMax Human
Adiponectin (Acrp30) ELISA Kit (catalogue EA2500-1, Lot 7250521) by the
ELISA method based on the sandwich method (Assaypro, Missouri, USA).
The homeostatic model assessment for insulin resistance (HOMA-IR)
method was used to determine insulin resistance.

Anthropometric Measurements

Body composition (height, weight, body fat weight and percentage,
abdominal fat, lean body mass, body muscle mass) was determined
with a body composition analyser (X-SCAN, Jawon Medical, Korea).
Measurements were performed while the participants were wearing
light clothing and no shoes. The BMI was calculated as weight
(kg)/ height? (m?). BMI cut points for overweight and obesity are based
on recently developed international BMI values for adolescents (11).

Exercise Programmes

Both groups attended their specialised exercise programme for six
months for three sessions per week (3 days/wk, 60 min/day) at the
same time of each day (4.00 pv—5.00 pm) and the same days of the week
(Monday, Wednesday and Friday) throughout the intervention period
(from February - August). The intensity of exercise was controlled by
a Polar telemetric pulse metre (Polar S625x, Polar Electro Oy, Finland)
attached to the participant’s chest.

Each exercise session was divided into warm-up (10 minutes), main
exercise (45 minutes) and cool-down (5 minutes) sections. The standard
warm-up (walking, jogging, multidirectional movements, dynamic
stretching exercises of large muscle groups) and cool-down exercises
(mild stretching, slow-paced walking, breathing exercises, relaxation)
were performed before and after the main exercise section. The main
exercise sections were structured separately for the two groups. Every
exercise session of the exercise programmes was supervised by two
advisers who were in the research group.

Aerobic-exercise Programmes

The exercise prescription consisted of 6 months of progressive
cardiovascular exercise at a local fitness centre. The exercise intensity
was designed for intensity of the maximum heart rate of 50%-60% for
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the first two months, 60%-70% for the third and fourth months and 70%-
75% for the fifth and sixth months.

The exercise intensity was determined using the Karvonen method (13).
The AEG participants performed aerobic exercises on treadmills and
elliptical devices and some general strength exercises with different
versions (sit-ups, back extensions, squats, push-ups) using only their
body weight. A 30-second rest between movements with 3 minutes
between sets was provided. The aerobic protocol required one to three
sets, 10-20 repetitions of four to six exercises per session.

Resistance-exercise Programme

The exercise prescription consisted of 6 months of progressive resistance
exercise at a local fitness centre. From the baseline assessment of
maximum strength, the initial one-repetition maximum (1-RM) of the
individual participants of REG was estimated. The fitness equipment
weights that participants were able to move were determined by
attempting to lift different weights. This procedure to evaluate maximal
muscle strength has also proved to be relatively safe for children and
adolescents (14). The resistance-exercise sessions consisted of total body
workouts comprising a combination of different body weight and power
exercises using a variety of equipment. Accordingly, the appropriate
exercise programme for each individual was established by calculating
50%-60% of 1-RM during the first two months, 60%-70% of 1-RM during
the second two months and 70%-75% of 1-RM during the last two months.
The initial TRM measures were used to calculate exercise weights. The
first workout consisted of two sets of 15 repetitions during weeks 1-8
and three sets of 15 repetitions during weeks 9-24. Rest periods were
provided for 60 seconds between movements and 2 minutes between
sets. Exercises included chest pulls, leg extensions, leg curls, push-ups,
reverse push-ups, chest presses, biceps, triceps and shoulder presses.

Statistical Analysis

Descriptive statistics were expressed as mean values, medians, SDs, first
and third quartiles and value ranges. The normality of variables was
tested by the Shapiro Wilks test. The nonparametric Wilcoxon signed-
rank test was used to determine within-group differences between
the values of variables among time. The nonparametric Wilcoxon
matched-paired signed-rank test was used to assess the significance
of the differences between the mean values of variables in the groups.
Differences between groups were computed using a nonparametric
Mann-Whitney U test. The criterion for statistical significance was set
as p<0.05.

Results

The demographic and body composition variables of pre-test and
post-tests for the participants are presented in Table 1. There was no
statistically significant difference between the pretest (p>0.05) results
related to demographic, body composition (Table 1) and biochemical
values (Table 2). All participants had obesity according to the
international age-related cut-off points for childhood obesity. There was
a significant difference (p<0.05) for height between pre- and post-tests
for both groups (Table 1). The BMI decreased (p<0.05) between pre- and
post-tests for the REG group. Body fat percentage decreased significantly



(p<0.05) after exercise in both groups (Table 1) with weight, body fat and
fat-free mass stability (p>0.05).

In the AEG, there were significant differences between pre- and post-test
values for HDL, adiponectin, glucose, insulin and HOMA-IR (Table 2). The
AEG also had a positive effect on triglyceride, LDL and total cholesterol;
however, the result was not statistically significant. In the REG, there
were significant differences between pre- and post-test values for LDL,
glucose and HOMA-IR parameters (Table 2). Resistance exercise had a
positive effect on triglycerides, HDL, total cholesterol and adiponectin
and insulin, although a statistically significant difference was not found.
There were no significant differences for pre- and post-test results
between groups for any of the demographic, body composition (Table 1)
and biochemical (Table 2) variables of interest.

Discussion

The present study was conducted to compare the effects of structured
6-month (3 days/wk, 60 min/day) resistance exercise versus aerobic-
exercise programmes on the serum lipid profile, adiponectin, insulin
resistance and body composition. The main finding of this study was
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that HOMA-IR, insulin, glucose and body fat percentage significantly
decreased in both exercise groups without losing weight. Adiponectin
and HDL increased only in the AEG, and LDL decreased only in the REG.
These results indicated that both types of exercises had positive effects
on insulin resistance and per cent body fat with weight and fat-free
mass stability. Long-term (6-months) aerobic and resistance exercises
had different positive effects on adiponectin and lipid profiles. Although
the effects of long-term aerobic exercise on biochemical parameters are
higher than resistance exercise, resistance exercises could be proved as
an alternative model to aerobic exercises.

Exercise leads to changes in glucose and lipid metabolism mediated
by adipokines. However, the research findings regarding the effects
of exercise on serum leptin, adiponectin, lipid and insulin levels
in children with obesity and youth are not equivocal. Some studies
reveal that adiponectin levels increase, and leptin levels decrease after
aerobic exercises (15,16). Conversely, other studies show no changes
in adiponectin and leptin levels after aerobic exercises (17). While the
decrease in total cholesterol and LDL levels were minimal, the increase
in HDL levels was significantly high in most exercise-lipid studies
(18). On the other hand, Sénéchal et al. (19) investigated metabolic

Table 1. Demographic and body composition variables of pretest and posttests for resistance-exercise group (n=8) and aerobic-exercise

group (n=8)
Pre-exercise
Median (Q,, Q,)

AEG 174.2 (167.25, 179)
Height (cm) REG 174.4 (170.5, 181.7)

°p 0.645

AEG 91.85(89.1, 101.95)
Weight (kg) REG 98.65 (92.15, 110.3)

bp 0.442

AEG 32.15 (29.35, 34.65)
BMI (kg/m?) REG 31.8 (30.65, 35)

bp 0.878

AEG 32.4 (30.35, 36.15)
Percent body fat (%) REG 33.65 (30.5, 35.3)

bp 0.959

AEG 29.75 (27.9, 36.2)
Body fat (kg) REG 34.85 (28.1, 39.7)

bp 0.721

AEG 4.95 (4.4, 6.7)
Abdominal fat (kg) REG 5.95 (4.45, 7.25)

bp 0.645

AEG 64.15 (60.65, 66.9)
Lean body mass (kg) REG 66.4 (61.45, 70.6)

°p 0.442

AEG 59 (55.55, 61.15)
Body muscle mass (kg) REG 60.85 (56.2, 64.4)

°p 0.442

Post-exercise Difference

. : °p (post-pre)
Median (Q,, Q,) Median (Q,, Q,)
177.15 (168.3, 180.5) 14 (0.95, 2.4) 0.012*
175.7 (171.85, 184) 1.5(0.9, 2.6) 0.012*

0.505 0.959

94.8 (88.2, 102.6)

0.25 (-4, 3) 0.674

99 (84.35, 106.2) -2.95 (-9.6, 0.85) 0.237
0.878 0.382

30.45 (29.9, 33.15) -0.9 (-1.95, 0.55) 0.208
30.4 (27.95,33.2) 14 (3.7, -0.45) 0.049%
0.645 0.328

30.7 (29.55, 33.6) -1.05 (-2.85, -0.7) 0.018*
31.6 (26.2, 33.6) -2.55 (-5.05, -0.6) 0.049%
0.798 0382

28.4 (26.4,34.7) -1.8(-3.95, 0.45) 0.068
31.5 (22.1,37.4) -3.15 (-6.75, -0.45) 0.069
0.959 0.721

4.45 (4.2, 5.95) -0.4 (-1.15, 0) 0.058
5.2 (3.1, 6.65) -0.75 (1.4, -0.15) 0.093
0.959 0.645

64.95 (61.05, 68.65) 1.15(-1.3, 2.15) 0.575
65.6 (62.25, 70.7) -0.5(-2.85, 2) 0.575
0.645 0.645

59.8 (55.9, 62.9) 1.3 (-1.15,2) 0.441
59.95 (57.4, 64.8) -0.35 (-2.35, 1.95) 0.674

0.798

0.645

Notes: Data are presented as mean =+ SD, SD: standard deviation, *: Wilcoxon signed-rank test, ®: Mann-Whitney U test, *: p<0.05, Data are presented as mean * SD, REG: resistance-

exercise group, AEG: aerobic-exercise group, BMI: Body Mass index, Q,: first quartile, Q, : third quartile, cm: centimeter, kg: kilogram
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responses in overweight individuals and adolescents with obesity (13-
19 years old) following a 6-month (3 days/wk, 30-45 min/day) vigorous-
intensity aerobic exercise (>70% of heart rate reserve), a moderate-
intensity aerobic exercise (40%-55% of heart rate reserve), or a control
group. They provided evidence that the metabolic response to aerobic
exercise in overweight individuals and adolescents with obesity at risk
of type 2 Diabetes Mellitus was significantly related to the increase in
cardiorespiratory fitness.

Adiponectin is a novel adipose-specific collagen and plays a significant
role in metabolic disorders (20). The review by Bouassida et al. (21)
reported disparate findings on the responses of adiponectin to short-
and long-term exercise in sedentary and trained subjects. In addition,
there is a lack of consensus about the effects of exercise on adiponectin
in children and adolescents. Regarding exercise modality, the systematic
review reported that concurrent aerobic plus resistance exercise
improves body composition, metabolic profiles and inflammatory
state in the obese paediatric population (10). In the present study, the
adiponectin level increased only in the AEG.

Contrary to our results, aerobic exercises did not affect the level of
adiponectin in various studies in the paediatric population (22).

However, our findings agree with previous reports where aerohic
exercise increased adiponectin levels (23). On the other hand, the results
of the present study do not support previous reports where resistant
exercise increased adiponectin levels. Montrezol et al. (24) have shown
that resistance exercises increased adiponectin levels. Both aerobic and
resistance exercise improved plasma adiponectin levels in about one-
third of trials, including sedentary, overweight and subjects with obesity
or type 2 diabetes (19). These different findings regarding adiponectin
levels can be explained by the study design or the subject profiles. A
systematic review of the literature showed that a relationship between
exercise and increased adiponectin levels were not observed in the
majority of randomised controlled trials to date. However, this does not
indicate that exercise is ineffective in this regard. Rather, it highlights
the necessity for more robustly designed studies (25). Besides, in light
of the recent conclusion that concurrent exercise is recommended to
modify body composition and reduce adiponectin levels, at this point,
the available data is insufficient to conclude the adipokine response to
different modes of exercise (26).

The response of the lipid profile was partially different in our two exercise
groups. While the total cholesterol and triglyceride levels remained

Table 2. Biochemical test variables of pretest and posttests for resistance-exercise group (n=8) and aerobic-exercise group (n=8)

Pre-exercise
Median (Q,, Q,)

AEG 97.5(96.5, 101.5)
Glucose (mg/dL) REG 103.5 (99, 105)

bp 0.234

AEG 17.55 (14, 24.7)
Insulin (ulU/mL) REG 13.05 (8.11, 20.4)

’p 0382

AEG 435 (3.52, 5.91)
HOMA-IR REG 3.41(2.1,4.92)

bp 0.382

AEG 171.5 (152, 185.5)
Total cholesterol (mg/dL) REG 141.5 (136.5, 175.5)

p 0.161

AEG 119.5 (116, 143.5)
Triglyceride (mg/dL) REG 117 (83, 169)

bp 0.721

AEG 110.7 (95.3, 118.3)
LDL (mg/dL) REG 80.8 (77.2, 113)

bp 0.195

AEG 34 (31, 37)
HDL (mg/dL) REG 34 (30.5, 43.5)

bp 0.798

AEG 5.86 (5.05, 14.35)
Adiponectin (ug/mL) REG 6.16 (4.2, 11.61)

bp 0.721

Post-exercise Difference

°p (post-pre)
Median (Q,, Q,) Median (Q,, Q,)
91 (86.5, 94.5) -9.5(-13, -4.5) 0.017*
88 (85, 91) -14.5 (-18.5, -9.5) 0.021*
0.574 0.161 =
10.82 (6.43, 15.68) -7.88 (-9.49, -4.78) 0.017*
7.93 (5.99, 9.98) -4 (-8.07, -0.23) 0.036*
0.328 0.382 =
2.27 (1.49, 3.69) 216 (-2.57, -1.6) 0.017*
1.75(1.38, 2.18) -1.46 (-2.27,-0.32) 0.012%
0.279 0.328 -
173 (147.5, 185.5) -4.5(-12, 15) 0.889
135.5 (120, 152.5) 16(-22, 1) 0.068
0.130 0.234 -
145.5 (109.5, 171) 16.5 (-16, 41.5) 0.263
110 (86, 125) -14.5 (30, 21) 0.528
0.161 0.161
107 (77.4, 118.9) -10.9 (-8.1,2.7) 0.141
72.5 (63.2,99.5) 12,2 (-15.7, -1.5) 0.034*
0.130 0.798 -
39 (33.5, 42.5) 4 (1.5, 6) 0.027*
36 (35, 38.5) 1.5(-1.5,3.5) 0473
0.442 0.195 -
9.58 (7.27, 13.73) 2.58 (0.74, 3.72) 0.036*
8.91 (7.58, 11.39) 217 (1.17,4.23) 0.123
0.878 0.959 =

Notes: Data are presented as mean * SD, SD: standard deviation, *:Wilcoxon signed-rank test; *: Mann-Whitney U test, *: p<0.05, REG: resistance-exercise group, AEG: aerobic-exercise
group, HOMA-IR: insulin resistance, LDL: low-density lipoprotein, HDL: high-density lipoprotein, Q,: first quartile, Q,: Third quartile

186



unchanged in both the AEG and REG, the HDL level increased only in
the AEG, and the LDL level decreased only in the REG. Our findings are
discordant with some, but not all, similar studies in childrenand adults.
Previous studies demonstrated that the increase in HDL was found to be
higher in the aerobic group in adults and children (27). Aerobic exercises
should be preferred in risk groups because a high value for HDL is an
important parameter concerning the prevention of cardiovascular
diseases. Even though resistance exercise has a strong potential for
clearing circulating cholesterol, in our study in the REG the decrease in
total cholesterol did not reach statistical significance. Our findings are
in agreement with previous reports that studied the effects of resistance
exercise on the lipid profile in adolescents with obesity and reported
no significant changes in concentrations of total cholesterol, triglyceride
and HDL and LDL cholesterol levels (28-30). Although the participants
were asked to maintain healthy eating habits, they had unrestricted
living conditions. Therefore, we cannot exclude the potential bias
induced by modified caloric intake, and, in particular, fat intake (31).
Previous studies have reported the beneficial effects of exercise on
insulin resistance in children and adolescents (32,33). Improved insulin
sensitivity and reduced abdominal fat accumulation have been reported
in response to exercise with and without weight loss in children and
adolescents (22). A 12-week aerobic-exercise programme and an 8-week
combined aerobic and resistance-exercise programme without weight
loss resulted in decreased insulin resistance in sedentary children and
adolescents with obesity (21,34). The findings of both these studiesare
in line with our results. In the present study, we observed that both
resistance and aerobic exercises reduce HOMA-IR by decreasing the
percentage of body fat. Our findings also provide preliminary evidence
that aerobic and resistance-exercise models may also decrease insulin
and glucose levels, although this outcome needs to be confirmed in a
large cohort.

Body composition assessment is used to verify the health status of the
population in general (35). BMI also provides a measure of obesity and
is a predictor of overweight-related health risks and can be used when
planning workplace intervention programmes (36). Although many
studies looking at the effect of exercise on body composition have been
published with obese adolescents, there is still no consensus in the field
(26). Our results show that the reduction of BMI occurred in the REG but
not in the AEG. These data indicate that BMI may be a poor indicator for
the assessment of body composition and weight changes in children and
adolescents (37). In the present study, we also showed that resistance or
aerobic exercises without body weight loss or change in lean body mass
resulted in a decreased percentage of body fat.

In contrast, Ackel-D’Elia et al. (1) showed that in adolescents with
obesity aerobic plus resistance exercise (three times a week, one h
per day, for six months), is effective in improving body composition,
including a decrease in body fat and increase in lean body mass. It
has been reported that in adolescents, the combination of aerobic
and strength exercise resulted in the loss of more fat mass (38).
Davis et al. (38) showed decreases in the absolute body fat mass in
overweight Latin American adolescents subjected to nutritional therapy
and a combination of aerobic and strength exercise. Tsiros et al. (39)
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emphasised that dietary interventions are more effective in achieving
weight loss when combined with other strategies, such as increased
physical activity levels and/or psychological interventions to promote
behaviour changes. However, only aerobic combined strength exercise
was sufficient for maintaining lean body mass. A variety of factors might
have contributed to the conflicting data in different studies. Although
energy restriction and a combination of aerobic and strength exercises
were not investigated in our study, it can be concluded that these factors
may also affect body composition.

Study Limitations

The present study has some limitations that should be considered.
Since we could not include a non-exercise control group and used a
multidisciplinary intervention approach that involved nutritional and
clinical counselling, it is difficult to delineate the independent effect of
exercise in the current study. The small sample size of the participant
group can be considered a further limitation of our study. Additional
studies with larger sample sizes and a non-exercise control group are
needed with changes in metabolic parameters, fitness levels and body
composition induced by different exercise models and a hypocaloric
diet. It is also important to keep in mind that our sample included only
young boys; therefore, the results of this investigation should not be
generalised to both genders.

Conclusion

The present study provides important practical applications for
health and sport sciences. The results indicate that safe, effective and
alternative-exercise modes can be useful in adolescents with obesity. Six-
month (3 days/wk, 60 min/day) aerobic or resistance exercises without
caloric restriction were effective in reducing body fat percentage-in
adolescent boys with obesity. Furthermore, it was remarkable that
resistance exercise proved to be an alternative to aerobic exercise, the
effects of which on metabolic parameters (such as glucose, insulin,
HOMA-IR, HDL and adiponectin) are well known. However, the positive
effects of long-term aerobic exercise on biochemical parameters are
higher than resistance exercise. The application of resistance and aerobic
exercises in combination may have an additive effect on adipokines.
The data presented here demonstrate important health implications for
understanding the benefits of different exercise modalities to improve
body composition and an additive effect on metabolic parameters in
adolescents with obesity.
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ABSTRACT

0z

Introduction: Zinc (Zn) is an essential element for the healthy
bone metabolism. It promotes bone formation by stimulating
the proliferation and differentiation of osteoblasts, and
increases the stimulation of osteoblastic bone mineralisation.
Also, it suppresses the differentiation of osteoclasts while
inhibiting bone resorption. The purpose of this study is to
investigate the effects of low-dose Zn supplementation on new
bones grown in rabbits.

Methods: We evaluated 40 male white rabbits aged six weeks
from New Zealand in 8 groups, with each including 5 subjects.
All the groups underwent subperichondrial costal cartilage
resections from the third rib on the right hemithorax. Rabbits
in first and second groups underwent the partial resection of
two ribs, and rabbits in third and fourth groups underwent total
rib resection. Rabbits in fifth and sixth groups underwent the
partial resection of four ribs, whereas rabbits in seventh and
eighth groups underwent total resection. Rabbits in Groups 2,
4, 6, and 8 were treated with 6 mg/kg/day intraperitoneal Zn
for four weeks after the operation. All groups were followed up
to the 24" week of their lives.

Results: We detected a statistically significant difference for
both osteoblasts and osteoclasts among all the subgroups.
Additionally, we also detected a significant increase in bone
consolidation by Zn supplementation. Our study found that
Zn suppresses osteoblastic bone absorption by stimulating
osteoblastic bone formation in the light of the literature.

Conclusion: Low-dose Zn administration in rabbits has been
found to expedite the rib consolidation. Zn can be used to
increase the bone maturation such as at the site of new bone
formation in rib fracture and after all kinds of operations
related to bones.

Keywords: Zinc, rib fracture, bone development

Amag: Cinko (Cn), saghklh kemik metabolizmasinda vazgecilmez
bir elementtir. Osteoblast proliferasyonunu ve farklilasmasini
uyararak kemik olusumunu uyarir; osteoblastik kemik
mineralizasyonunu artirir. Ayrica, kemik emilimini inhibe
ederken, osteoklastlarin farklilasmasini baskilar. Calismamizda
dustk doz Cn desteginin tavsanlarda yeni kemik gelisimi
tzerindeki etkileri arastirildi.

Yontemler: Kirk erkek Yeni Zelanda beyaz tavsani 6 haftalikken,
her biri bes denekten olusan sekiz esit grupta degerlendirildi.
Tum gruplara sag hemitoraksta tictincii kaburgadan itibaren
subperikondriyal kostal kikirdak rezeksiyonlari yapildi. Grup
1 ve 2'deki tavsanlara iki kaburgaya parsiyel rezeksiyon; 3.
ve 4. gruptaki tavsanlara total kaburga rezeksiyonu, 5. ve 6.
gruptakilere dort kaburgaya parsiyel, 7. ve 8. gruptakilere
ise total kaburga rezeksiyonu yapildi. Grup 2., 4., 6., 8. deki
tavsanlara ameliyat sonrasi dort hafta boyunca 6 mg/kg/giin
intraperitoneal Cn uygulandi. Tim gruplar, yasamlarinin yirmi
dordiincu haftasina kadar takip edildiler.

Bulgular: Tum alt gruplar arasinda osteoblastlar ve
osteoklastlar acisindan istatistiksel olarak anlamli fark
saptandi. Cn takviyesi ile kemigin konsolidasyonunda, onemli
olctide artis gortldu. Calismamizda Cn’nin osteoblastik kemik
olusumunu uyararak osteoklastik kemik emilimini baskiladig
literatiir bilgileri esliginde tespit edildi.

Sonug: Tavsanlarda disik doz Cn verilmesi kaburga
konsolidasyonunu hizlandirmaktadir. Cn, kaburga kingindaki
gibi kemik olusumunun yeri ve kemikle ilgili her turli islemden
sonra kemik olusumunu artirmak i¢in kullanilabilir.

Anahtar Kelimeler: Cinko, kaburga kirgi, kemik olusumu
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Introduction

Hydroxyapatite crystals, which are the mineral structures of bone, contain
many trace elements such as magnesium (Mg), fluorine (F), manganese,
zinc (Zn), silicon (Si) and strontium, thus representing only a small part
of the bone mass. Zn, which was first described in 1941, is indispensable
in the bone metabolism of humans and animals (1-3). Zn promotes
bone formation by stimulating the proliferation and differentiation
of osteoblasts, and increases the stimulation of osteoblastic bone
mineralisation via alkaline phosphatase activity and collagen synthesis.
Also, it suppresses the differentiation of osteoclasts while inhibiting
bone resorption (4). The purpose of this study is to investigate the effects
of low-dose Zn supplementation on the development of new bones in
rabbits.

Methods

We conducted this experimental study at the Experimental Medicine and
Research Centre of local University. We randomly evaluated a total of
same-generation 40 male white rabbits aged 6 weeks from New Zealand
evaluated in 8 groups, with each of them including 5 subjects. All
animals received human care and were utilised in compliance with the
standards established by the European Convention for Animal Care and
Use of Laboratory Animals. The rabbits were fed with a standard pelleted
diet and were allowed to access tap water ad libitum. The animals were
housed in the standard individual cages on a 12-h light/dark cycles at
room temperature in a humidity-controlled environment. The local
Animal Ethics Committee of Selcuk University approved all the study-
related procedures (2011/075). This study was certificated and funded
by the School of Medicine Animal Care and Investigational Committee
at our institution. Funding providers do not have any contribution or
influence in the design, data collection, analysis, publication decision or
preparation of the article.

Study Design

Groups

In total, 40 male white rabbits aged six weeks from New Zealand were
evaluated in 8 groups, with each of them including 5 subjects. Before
the operation, the rabbits were numbered, and their weights were noted
in grams. The entire process was performed under general anaesthesia
with sterile conditions. Subperichondrial rib resections starting from
the third costal cartilage were carried out in the right hemithorax. The
partial resection of two ribs was performed in the rabbits of first and
second groups, whereas total resection was carried out in the rabbits
of third and fourth groups. Rabbits in fifth and sixth groups underwent
partial resection of four ribs, and rabbits in seventh and eighth groups
underwent complete resection of ribs. Costochondral joints were saved
in partial resections and removed in total resections. Three-quarters of
the costal cartilages were removed in the partial resections.

Anaesthesia

Ketamine HCl-induced general anaesthesia (Ketanest, Pfizer Pharma
GmbH, Karlsruhe, Germany) in the quantity of 15-20 mg/kg i.v. or 20-
25 mg/kg i.m. was used in our study. It was maintained by Xylazine
(Alfazyne 2%; Alfasan International. BV, Woerden, the Netherlands) 0.5-1
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mg/kg i.v. or 1-2 mg/kg i.m. If needed, same dosages of Ketamine HCl
and Xylazine were repeated with reflex responses (pedal reflex, palpebral
and corneal reflexes) to keep the constant depth of anaesthesia. Body
temperature was monitored by inserting a heat probe into the ECG
and rectum with the aid of needle electrodes. The heating lamps were
used to keep the animals at a body temperature of 37+5°C during the
surgical preparation and working period. The mean anaesthesia time
was 12-15 min for each rabbit. No animals were treated with any local
and systemic antibiotics.

Operation Technique

The subjects were placed in right lateral decubitus position on the
operating table where they were breathing spontaneously. Then,
their chests were shaved and cleaned with a povidone-iodine solution
(10% povidone-iodine, Betadine, Kansuk, istanbul, Turkey). Median
sternotomy incision was made after infiltration with 1% lidocaine and
1:100,000 epinephrine (Jetokain Simplexampule; Adeka Pharmaceutical
Company, istanbul, Turkey). The pectoral muscles were divided along
the lateral side to allow the exposure to costal cartilages and thoracic
wall (Figure 1). Subperichondrial costal cartilage resections beginning
from the third costal cartilage were performed in the right hemithorax
according to the respective groups (Figure 2A, 2B, 3A). In each subject,
bleeding and pneumothorax control were performed with sterile
serum saline (Figure 3B). After all checks, the chest wall was closed with
continuous sutures by anatomical layers without any grafting.

Figure 1. Median sternotomy incision was made, and the chest muscles
were laterally divided to reveal the costal cartilage

Figure 2. Costal resections starting from the (A) third and (B) fourth costal
cartilages were performed in the right hemithorax according to the
respective groups
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Postoperative Care and Follow-up

Pain control in animals was accomplished by Tradomol HCl (Contramal,
100 mg 2 mL, Abdi ibrahim Ltd., istanbul, Turkey) in the quantity of 1-2
mg/kg/dayi.m. for five days during the postoperative period. The animals
were followed-up till the rabbits were accepted to enter adulthood at
the 24" week of their lives. All the animals were euthanised with a lethal
IV dose of non-barbiturate anaesthetic (Ketamine/Xylazine) painlessly
according to the existing instructions established by the latest report of
the AVMA Panel on Euthanasia. Three times the anaesthetic dose was
used for euthanasia (5).

Zinc Protocol

The specified amount of zinc sulphate (ZnSO,) (Merck, CAS No. 7446-20-0
Darmstadt, Germany) was dissolved in the distilled water. The injected
solution was prepared by diluting the stock solutions on a daily basis.
The working solution was used within one hour after the preparation. Zn
was administered with 0.5 mL of saline by the intraperitoneal injection
of 6 mg/kg/day at 10-12 times every day for 4 weeks after the surgery for
groups 2,4, 6 and 8 (6).

Pathological Evaluation

All the materials were decalcified in 10% buffered formaldehyde for 48
hours after the fixation period until they were tempered enough to be
cut with a microtome. Tissue specimens from appropriate sites were
then acquired for the autotecnicon follow-up. These specimens were
embedded in paraffin, stained with haematoxylin and eosin (H&E), and
sectioned with a microtome to calculate the osteoclasts, osteoblasts,
lymphocyte count and the area of new bone formation (Figure 4). All
the stained preparations were examined with Nikon Eclipse E400 light
microscope (Nikon Corporation. Minatoku, Tokyo, Japan). Extreme care
was exercised to select the same areas as much as possible for each
case in evaluation. The chosen regions were scanned with a Nikon
Coolpix 5000 digital camera (Nikon Corporation. Minatoku, Tokyo,
Japan) with a microscope mounted at the same magnification. At the
same time, images were also obtained for calibration with the same
magnification of microscope (Nikon Stage Micrometer (MBM11100,
Nikon Corporation. Minatoku, Tokyo, Japan). All images were transferred
to a PC environment for analyses with Clemex Vision Lite 3.5 (Clemex
Technologies Inc. Longueuil, Quebec Canada) (Figure 5). First, the
length was calibrated with Nikon Stage Micrometer (MBM11100, Nikon

Figure 3. Costal resections of (A) the sixth cartilage were carried out in
the right hemithorax according to the respective groups. Bleeding and
pneumothorax control were performed with (B) sterile serum saline
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Corporation. Minatoku, Tokyo Japan). After the calibration, the area to be
examined was determined as 38,732.7 um?. The osteoblasts, osteoclasts
and lymphocytes on the regions of 38,732.7 um? selected on the digital
images of H&E-stained preparations were marked and automatically
counted by the mentioned image analysis programme. The damaged
cells were excluded from the evaluation during the examination.

Statistical Analysis

We assessed all the data by using the Statistical Package for Social
Sciences (SPSS) 18.0 portable software for Windows (SPSS Inc, Chicago,
[llinois, USA). In every subgroup, we analysed the histologic changes in
the bone. Additionally, we evaluated the effect of Zn treatment among
the groups by using Kruskal-Wallis test and Mann-Whitney U test. There
were statistically significant differences for osteoblasts and osteoclasts
among all the subgroups (Table 1). A p-value (<0.05) was used to indicate
a significant difference.

Results

Regardless of the cause of deaths, animals were replaced with the new
ones. All rabbits included in our experiment lived up to the end of the

Figure 4. New bone formation areas are shown with yellow arrows (H&E:
0.2 mm)

Figure 5. Calculation of new bone formation (NBF) area in a PC environment
with Clemex Vision Lite 3.5 analysis programme (Clemex Technologies,
Longueuil, Quebec, Canada)



study. There were no local complications such as skin reaction, wound
infections or bleeding around the operated sites. There were statistically
significant differences for osteoblasts and osteoclasts among all the
subgroups (Table 1).

Table 1 shows that there is no statistically significant difference among
the groups in vascular endothelial growth factor (VEGF), lymphocytes
and fibroblasts, except for first and second groups when these groups
are compared as the groups with and without Zn administration. A
significant difference in osteoblasts, osteoclasts and fibroblasts was only
found between first and second groups. Table 2 shows the mean and
standard deviation values of all the groups.

Although there is no difference in VEGF among the groups, the difference
is higher in Zn-administered groups (group 2, 4, 6 and 8) than the groups
without Zn administration (group 1, 3, 5 and 7). These groups were not
affected by the size, number and shape of the surgical dissection.

There was no significant difference among the groups in lymphocytes.
However, the number of lymphocytes is higher in Zn-administered
groups than groups without Zn administration. Zn administration
increased the number of lymphocytes. Besides, the number of
lymphocytes was not affected by the size of the surgical dissection,
the amount of resected ribs, and whether the costochondral junction,
which is the growth centre, was resected. When the number of resected
bones increases, and the growth centre is resected, more lymphocytes
enter the fracture site.

Similar to lymphocytes, there is no significant difference in fibroblasts
among the groups except for first and second groups. In the group
without Zn, it was 5.8+1.30 (as mean and standard deviation values) and
11.4£1.34 in the group without Zn administration. There is a significant
difference only between these groups. We think that the limited resection
and protection of the growth centre are the reasons for this difference.
Although there was a removal of same number of ribs, there was no
statistically significant difference between third and fourth groups in

Table 1. Comparative groups t and p values
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which the growth centre was not conserved and the mean. Standard
deviation values were higher. Whether the growth centre is preserved or
not, fibroblasts increased in all the groups when the four rib resections
were performed. There were more fibroblasts in each group with Zn
administration than the group without Zn administration.

Osteoblasts were also statistically significantly higher in each group with
Zn administration than the group without Zn administration. However,
they were lower in the groups (group 3, 4, 7 and 8) where the growth
centre was resected than in groups than in the groups (1, 2, 5 and 6)
where the growth centre was not resected. Even the positive effect of Zn
did not prevent this decline.

Osteoclasts were statistically significant and lower in groups with Zn
administration than the groups without Zn administration. However,
in the groups in which the growth centre was resected (groups 3, 4, 7
and 8), osteoclasts were more than the groups without resection (groups
1, 2, 5 and 6). Zn decreases osteoclasts and increases the bone mass.
It decreases osteoclasts, thus increasing bone mass and consolidation.
Consolidation was significantly increased by Zn supplementation.
According to the literature, in our study, Zn stimulates osteoblastic bone
formation and suppresses osteoclastic bone resorption.

Discussion

Despite everything performed to reduce accidents, even today, there
are about 5.8 million deaths related to trauma in hospitals worldwide.
This figure is only considered for hospitals, and when out-of-hospital
deaths are considered, the actual number is naturally higher than this
value. Chest trauma is the third most common cause of death following
abdominal and head trauma in patients with trauma (7). The incidence
of chest trauma accounts for 10-15% of all traumas, and 85% of which
have respiratory failure (RF). The mortality rate of chest trauma is
between 5.7 and 12%. When the other organ and system injuries are
excluded, the mortality rate decreases by 1.1-2.4% (8). Traffic accidents,

Groups 1-2 Groups 3-4 Groups 5-6 Groups 7-8

t p t p t p t p
VEGF -1.633 0.141 -0.232 0.822 -1.265 0.242 -0.756 0.471
Lymphocyte -1.386 0.203 -1.535 0.163 -0.063 0.951 -0.349 0.736
Fibroblasts -6.693 0.000 -0.061 0.953 -0.279 0.788 -0.316 0.760
Osteoblast -4.788 0.001 -5.200 0.001 -5.949 0.000 -6.128 0.000
Osteoclast 3.674 0.006 2.449 0.040 2.449 0.040 2.530 0.035
VEGF: vascular endothelial growth factor
Table 2. The mean and standard deviation of the eight groups of the rabbits measured at 24 weeks of age (n=5 for each group)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8

VEGF 4.811.48 6.0+0.70 6.0+1.22 6.211.48 5.21+0.44 5.610.54 5.810.83 6.210.83
Lymphocytes 6.4£2.96 8.611.94 10.6£3.20 13.6£2.96 16.8£4.91 17.0£5.14 18.0£4.89 18.8£1.48
Fibroblasts 5.8+1.30 11.4+1.34 14.2+6.53 14.4+3.36 18.6+2.96 19.0+1.22 19.4+2.30 19.8+1.64
Osteoblasts 18.8+2.28 25.4%2.07 13.6+1.34 18.8+1.78 19.2+2.28 27.4%2.07 14.4+£1.14 19.611.51
Osteoclasts 5.8+0.83 4.0+0.70 7.0£1.58 5.210.44 6.0£0.70 4.8+0.83 7.4%£1.14 5.8+0.83

VEGF: vascular endothelial growth factor
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the most frequent cause of hospitalisation and RF, are anticipated to
increase by 65% until 2033 in the developing countries. For this reason,
it seems inevitable that we will encounter more RF in the coming years

9)-

Today, increased high-resolution computerized
tomography, the diagnosis of RF is increasingly becoming more
accurate than before. Even small non-displaced linear RF and additional
thoracic pathologies such as pneumothorax and haemothorax are also
easily detected. Its clinical significance and its effect on comorbidities
should be investigated in detail. In our opinion, although their
clinical significance is limited or minimal, their comorbidities may
contribute. Patients with RF need aggressive pain control, pulmonary
toilet, adequate respiratory rehabilitation and rational fluid therapy
to prevent the potentially delayed pulmonary complications (10). Pain
perception is severe and longer for elderly and female patients. There
are no clear and publicly accepted guidelines for the treatment of RFs.
Inadequate acute pain treatment can cause long-term and chronic
pain. The poor treatment of severe pain can lead to the development
of chronic, obstructive neuropathic pain, thereby leading to anatomic
and physiological changes in the neural tissue in response to repetitive
stimuli known as neuroplasticity or poorly. Pain is a subjective feeling;
therefore, the objective measurement of the levels is difficult. In
particular, pain reduces the quality of life in the early period after injury.
RF pain is caused by the fractured bone and injured muscle area and is
spread to different areas, especially to the same dermatomal region (8).
Chronic pain depends on the intercostal nerve damage or continuous
stimulation of the displaced ribs. In predicting the complications, the
specificity of three or more rib fractures increases from 59.1% to 95.5%
in the same number of displaced RF. There is no determined time
for improvement after the RF. The perception of healing and pain is
different among individuals. They are strongly related to each other. In
the literature, there is a significant pain duration extending from 2 to 24
months following RF (10).

because of the

Whitson et al. (11) showed that high mortality and morbidity were not
associated with the number of RF in 35.467 disease series. However, they
did not assess whether rib fractures worsened or exacerbated existing
comorbidities or had any effect on the severity of the accompanying
injuries. On the contrary, Jones et al. (12) identified five and more RFs as
an independent cause of mortality in 98.836 disease series.

Mostly, there is no correlation between the number of RF and the level
of pain. Although it was not statistically significant, Kerr-Valentic showed
a current correlation. On the first day of trauma, the level of pain in
patients with two RF was statistically significant and higher compared
than the patient with one RF. However, there was no statistical difference
on the 15" day, and further in the 3and 6" months. Lateral RFs cause
more pain than the anterior and posterior RFs. The authors attributed
it to the fact that respiratory and body movements are affected more
by the lateral RF. The association with age and RF, and morbidity and
mortality was determined clearly in the literature. The pain level of the
elderly on the 15" day, in the 3" and 6" months, was higher than that of
the young people, and the difference was statistically significant.

The authors have stated that the bone’s mineral density in the elderly
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is lower but higher in the young people. This condition is attributed to
the faster recovery of the RF. The control and/or reduction of pain not
only relieves the discomfort of RFs but can also prevent the occurrence
of complications. Until now, the treatment was mostly conservative
and less surgical, but there were still deficiencies. This deficiency can
be compensated by accelerating healing or by increasing the mineral
density (8). In our study, osteoblasts that increase healing and mineral
density were more in each group with Zn administration than the groups
without Zn administration. Osteoblasts were also affected by other
factors such as growth centre and several rib fractures. Osteoblasts were
lower in the groups in which the growth centre was less affected, that
is, underwent total resection than the groups that underwent partial
resection. The number of osteoblasts decreases with the increased
number of RF. Even Zn could not stop this reduction. As far as we
know, the reduction in the rise of osteoblasts with the increased RFs
is shown for the first time in the English literature. VEGF, lymphocytes
and fibroblasts increased even though there was no statistical difference
among them. More blood vessels mean more cells and more scar tissues.

The last 60 years have witnessed extensive research on the factors that
increase bone healing. It has been widely shown in animal experiments
that augment osteogenesis. These experiments studied extreme
fractures such as radius and femur bones (13). Histological examination
revealed that osteoblasts, osteoclasts, chondrocytes and mesenchymal
stem cells were responsible for the development and healing of new
bones. Mortality and morbidity are reduced with the control of pain in
chest traumas and especially in RFs. They are reduced by the provision
of pain and bone stability (14).

Although Zn is 23 in the rare element in the terra, it is the only trace
element with an essential structural or enzymatic function of the six
enzyme classes. These enzymes are osteogenic enzymes (2). In many
parts of medicine including cardiothoracic surgery, oral surgery and
orthopaedics as well as controlled and guided bone growth based on
the bone metabolism consisting of osteogenesis, bone modelling and
bone remodelling (15). According to the significant effect on the bone
formation by Zn, we hypothesised that median sternotomy and the
oral surgery can be used to accelerate healing in the treatment of rib
fractures. Our experimental model was similar to a rib fracture model, in
addition to the resection of the growth centre of the ribs (16). A research
work has suggested minimal cartilage resection and saving the growth
centre of the ribs at the costochondral junctions to produce faster
healing (17). Nevertheless, histologic consolidation was significantly
increased by Zn supplementation even in the group in which the growth
centre was resected (Table 2). According to the literature, in our study,
Zn stimulates osteoblastic bone formation and suppresses osteoclastic
bone resorption.

Of course, just like every study, there are limitations to our study too.
The studies conducted animals cannot entirely apply to humans. All of
our subjects were homogeneous regarding race, generation, gender,
diet and body weight. People are heterogeneous about gender, race,
eating habits, body weight and accompanying diseases. Especially the
method of administration, dose and additional costs of the Zn to be
added to treatment should be investigated in humans.



Conclusion

Although pain and healing are associated with each other, pain may
be longer than the healing process. Pain may be related to nutrition,
lifestyle and body mass index. It is challenging to optimise them for all
patients while providing a standard lifestyle. Because of the severity,
complexity and differences of RFs, it is a challenging subject for
clinicians. Hence, better health care approaches are needed to reduce
morbidity and mortality rates. However, different studies in patients
with chest injuries have shown significant differences in morbidity and
mortality; therefore, further research is needed to improve medical care.
Our findings indicate that low-dose Zn supplementation accelerates the
consolidation of ribs. Zn can be used to increase the bone maturation
such as the site of new bone formation in rib fracture and after all kinds
of operations related to bone.
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ABSTRACT

0z

Introduction: Bone marrow involvement (BoMI) may be
common during the tumour’s lifespan or, sometimes, it may
be the first sign of manifestation of a disease. Prostate cancer
at an extensive stage has osteoblastic bone metastasis. The
purpose of this study is to explore the results of prostate cancer
with BoMI that is diagnosed by bone marrow biopsy.

Methods: We retrospectively evaluated 55 patients with BoMI
of solid tumours and 8 patients with histopathologically
proven BoMI of prostate cancer. The overall survival (OS) was
demonstrated by Kaplan—Meier analysis, and the curves were
compared by the log-rank test.

Results: The median age of patients was 67.5 years (range:
46-83 years). Bone was the most common site of metastasis,
except BoMI (n=8, 100%). At the time of diagnosis of BoMI,
the most abnormal haematological findings were anaemia
(87.5%) and thrombocytopenia (87.5%), followed by leucopenia
(37.5%). The median time of BoMI was 16.8 months (range:
0-57.8). The median and mean OS after the diagnosis of
BoMI were 38 days [95% confidence interval (CI); 0-175.2]
and 143 days (95% Cl; 27.7-259.9), respectively. According to
the treatment status after BoMI, median OS were 215 days for
patients who underwent oncologic treatment and 21 days in
patients followed up with best supportive care (BSC) (p=0.014).

Conclusion: BoMI in prostate cancer and other solid tumours
remain a dismal situation. According to survival difference
between the patients who received treatment and BSC after
BoMI diagnosis, patients who are eligible for oncologic
treatment should be encouraged for continuing the treatment.

Keywords: Bone marrow involvement, prostate cancer, survival

Amag: Kemik iligi tutulumu (KelT) timorin seyri boyunca
yaygin olabilir veya bazen hastalik belirtisinin ilk belirtisi
olabilir. Yaygin evre prostat kanseri genellikle osteoblastik
kemik metastazina sahiptir. Bu calismada kemik iligi biyopsisi
ile tani konan KelT prostat kanseri sonuglarini arastirmayi
amacladik.

Yontemler: KelT olan solid timorli 55 hasta vardi ve
histopatolojik olarak kanitlanmis prostat kanseri tanisi olan
toplam 8 hasta retrospektif olarak incelendi. Genel sagkalim
(GSK), Kaplan-Meier analizi ile gosterildi ve egriler log-rank
testi ile karsilastirldi.

Bulgular: Hastalarin ortanca yasi 67.5 idi (46-83). Kemik,
KelT disinda en sik metastaz bolgesiydi (n=8, %100). KelT
tanisi sirasinda anormal hematolojik bulgular anemi (% 87.5)
ve trombositopeni (%87.5), ardindan lokopeni (%37.5) idi.
Ortalama KelT stresi 16.8 aydi (0-57.8). KelT tanisi sonrasi
ortalama ve ortanca GSK sirasiyla 38 giin (%95 GA; 0-175.2) ve
143 giin (% 95 GA; 27.7-259.9) olarak saptandi. KelT sonrasi
tedavi durumuna gore ortanca GSK, onkolojik tedavi uygulanan
hastalar icin 215 giin ve palyatif destek tedavisi ile takip edilen
hastalarda 21 giin idi (p=0.014).

Sonug: KelT, prostat kanseri ve diger solid tiimaorlerde kasvetli
olmaya devam etmektedir. KelT tanisi sonrasi tedavi gruplari
arasindaki sagkalim farkina gore, uygun hastalar onkolojik
tedavi icin tesvik edilmelidir.

Anahtar Kelimeler: Kemik iligi tutulumu, prostat kanseri,
sagkalim

Introduction

Bone marrow (BoM) is defined as the metastatic focus (soft tissue) in
which the cancer cells secretly spread before making extensive metastasis
in solid tumours (1). Bone marrow involvement (BoMI) is suspected in
the presence of clinical findings such as anaemia, thrombocytopenia,
leucopenia, bicytopenia or pancytopenia in patients with solid
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tumours. In some cases, BoMI can be diagnosed without any change
in haematological parameters (2). BoMI may be common during the
tumour’s lifespan or, sometimes, it may be the first sign of manifestation
of a disease (3). Prostate cancer at an extensive stage usually has
osteoblastic bone metastasis. After prostate cancer metastasises to the
bone, a vicious cycle of turnover occurs between the bone surface and
the BoM stroma (4). The purpose of this study is to explore the results
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of prostate cancer with BoMI that is diagnosed by diagnosed by BoM
biopsy.

Methods

Study Design
We retrospectively evaluated 55 patients with BoMlI of solid tumours and

8 patients with histopathologically proven prostate cancer with BoMI at
the Gaziantep University Faculty of Medicine between 2012 and 2019.

We obtained the clinical characteristics of patients as well as their age,
date of diagnosis of prostate cancer and BoMI, Gleason score, sites of
metastases, complete blood counts, biochemical parameters, treatment
history, date of death or last follow-up from the hospital records.
Anaemia was defined as the condition with haemoglobin value <12 gr/
dL, thrombocytopenia was defined as the condition with platelet counts
below 150.000/mm?, and leucopenia was defined as white blood cells
count lower than 3500/mm?.

The ethics committee of the Gaziantep University (Decision no: 2019/304,
date: 28.08.2019) approved this study’s protocol. Written and informed
consent was obtained from the patients before conducting procedures.

Statistical Analyses

In the analysis of demographic variables, we calculated the frequency
and percentage distribution values. The overall survival (OS) was defined

Yesil Cinkir and Bozdag. Prostate Cancer and Bone Marrow

as the time interval between the diagnosis of BoMI and the death or
last follow-up visit. We demonstrated OS by Kaplan-Meier analysis, and
compared the curves by the log-rank test. Additionally, we performed
statistical analysis with SPSS 22.0 software (SPSS, Chicago, IL, USA).

Results

Table 1 presents a detailed description of the demographic and clinical
characteristics of patients. The median age of patients was 67.5 years
(range: 46-83 years). The clinical manifestations at the time of diagnosis
of BoMI were fatigue, bone pain, fever and infection. However, one
patient did not have any symptoms. All the eight patients had a
histopathology of adenocarcinoma. Bone was the most common site of
metastasis, except BoMI (n=8, 100%). Lymph node (62.5%), lung (12.5%)
and liver (12.5%) were some other sites with metastasis. At the time of
diagnosis of BoMI, the most abnormal haematological findings were
anaemia (87.5%) and thrombocytopenia (87.5%), followed by leucopenia
(37.5%). Pancytopenia was present in 37.5% of the patients, and 37.5%
patients had bicytopenia. The evaluation of biochemistry finding
revealed that alkaline phosphatase levels were high in seven patients,
and all of patients had high lactate dehydrogenase and prostate specific
antigen and none of them had hypercalcaemia (Table 2).

Two patients had BoMI during the first diagnosis of prostate cancer.
After the diagnosis of BoMlI, three patients received treatment (hormone
therapy, chemotherapy) and five patients were followed up with best
supportive care (BSC).

Table 1. Demographic and clinical characteristics of prostate cancer with bone marrow involvement

1 2 3
Age, at diagnosis 64 68 79
Age, at BoMI 67 68 83
Gleason score 4+3=7 4+4=8 5+4=9
Other metastatic sites Bone Bone, LN Bone, LN
Duration between diagnosis of
prostate cancer and BoMI, months e Smdieneusly | A1
Number of lines at BoMI diagnosis 3 1 3
Treatment status after BoMI BSC @) BSC
Status Death Death Death

4 5 6 7 8

61 83 69 62 44

65 83 70 63 46

5+4=9 4+4=8 4+4=8 4+3=7 4+5=9

Bone, LN Bone, LN Bone Bone, LN Bone, lung, liver
57.8 Synchronously ~ 11.1 15.4 183

4 1 2 4 2

BSC BSC BSC HT HT

Death Death Death Alive Death

BoMI: bone marrow involvement LN: lymph node BSC: best supportive care CT: chemotherapy HT: hormonotherapy

Table 2. Haematologic and biochemical changes of the bone marrow involvement with prostate cancer

1 2
Anaemia + +
Leukopenia 4 -
Thrombocytopenia + -
ALP 413 3259
LDH 1236 1291
Calcium 8.9 7.2
PSA 200 288

ALP: alkaline phosphatase, LDH: lactate dehydrogenase, PSA: prostate specific antigen
Normal range: LDH: 125-240 U/L, ALP: 40-150 U/L,
Calcium: 8.4-10.2 mg/dL PSA: 0.003-2 ng/mL +:Present —: Absent

3 4 5 6 7

+ + + = + +

+ + = - - -

+ + + + + +
457 649 466 100 333 1686
560 303 879 200 380 459
8.5 8.1 8.1 8.9 8.9 83
759 580 265 30 31 100
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Figure 1. Median overall survival after the diagnosis of bone marrow
involvement with prostate cancer [38 days (95% Cl; 0-175.20)]
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Figure 2. Median overall survival after the diagnosis of bone marrow
involvement, according to the treatment options (21 days versus 215 days,
in the favour of oncological treatment, p=0.014)

At the time of analysis, the median follow-up time was 27.3 months
(range: 0.9-61.8) and 7 patients died during the follow-up period. The
median survival time for solid tumours after BoMI was 59 days [95%
confidence interval (Cl); 0-212]. The median survival time after the
diagnosis of prostate cancer in these patients was 29.2 months (95% Cl;
19.7-38.7). The median time of BoMI was 16.8 months (range: 0-57.8).
The median and mean OS after the diagnosis of BoMI were 38 days (95%
Cl; 0-175.2) and 143 days (95% CI; 27.7-259.9), respectively (Figure 1).
According to the treatment status after BoMI, the median OS were 215
days for patients who underwent oncologic treatment and 21 days in
patients followed up with BSC (p=0.014) (Figure 2).

The median OS of patients with thrombocytopenia was found as 38 days
(95% ClI; 0-81.6), while whereas the median OS of patients with normal
thrombocyte value was 155 days (there was only one patient and he was
alive). There was no statistically significance (p=0.297). The median 0OS
for patients with leucopenia and patient with normal values were 15
days (95% ClI; 11.7-18.2) and 215 days (95% Cl; 0-491), respectively, but
there was no statistically significance (p=0.073). There was no survival
difference for anaemia (p=0.353).
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Discussion

The evaluation of BoM is a simple and cost-effective procedure, which
is the best option for determining the BoMI of solid tumours (5). BoMI
causes disruption in normal haematopoiesis, as well as the development
of cytopenia and myelodysplasticanaemia (6). Haematologic parameters
may differ in patients with BoMI. The presence of cytopenia prevents
the patients from receiving an optimal dose of chemotherapy, and as
a side effect of chemotherapy, the addition of cytopenia results in the
worsening of disease prognosis. This study evaluated the clinical features
of prostate cancer and BoMI at a single centre for over seven years. Most
of the patients with prostate cancer are elderly, and BoM biopsy is crucial
in these patients because they may accompany secondary malignancies
or haematological diseases.

In the literature, the incidence of BoMI of prostate cancer has been
reported at different rates (6.8-47.8%) (7-10). Our study detected
prostate cancer in 8 of 55 (14.5%) adult patients with BoMI. The
reasons for relatively less detection were: a high number of oncological
treatment centres in our country; follow-up of the majority of patients
diagnosed with prostate cancer in our country and region by the urology
department; and the invasive procedure makes patients and physicians
reluctant to perform the procedure, especially for end-stage patients
who would not benefit from confirmation of BoMI.

The BoM microenvironment is the primary target for bone metastasis.
Prostate cancer cells spread to bone, further mimicking haematopoietic
cells, settling in the BoM and making life difficult for haematopoietic
stem cells (11). Sometimes, BoMI can develop without bone metastasis.
In our study, bone metastasis was present in all patients.

Similar to previous studies, the survival results of our study were dismal.
In our study, the median survival time for solid tumours after BoMI was
59 days (95% Cl; 0-212), and the median OS after the diagnosis of BoMlI
for prostate cancer was 38 days (95% Cl; 0-175.20). One study reported
that the OS in solid tumours after BoMI was 28 days (12). For patients
with prostate cancer, this period was reported as 18 days.

A study reported that the mean survival time was significantly different
between groups receiving oncological treatment and BSC (121 days
versus 11 days, p<0.001) (13). Our study found similar survival
differences between the groups (215 days versus 21 days, p=0.014).
BSC is an approach that should be applied during the treatment and
follow-up of all patients with cancer. There is no optimal oncologic
treatment approach for patients with BoMI; however, the survival time
is prolonged with treatment. Therefore, supporting oncological therapy
with BSC should be the main objective of treatment.

A study performed survival analysis according to the presence of
thrombocytopenia in patients with BoMI (7). The median survival time
were 1 month in patients with thrombocytopenia and 13 months in
patients without thrombocytopenia. A similar result was obtained in
another study (26 days versus 80 days, p=0.042). Haemorrhage and a
lack of appropriate chemotherapy drugs have been the causes of the
association between thrombocytopenia and survival (12). Our study’s
results found a significant difference between the two groups in the
favour of the group without thrombocytopenia, but there was no



statistical significance (p=0.297). The presence of thrombocytopenia
appeared to be an indicator of poor survival. Although there was no
statistical significance, the presence of leucopenia was a poor prognostic
indicator. Exposure of the patient to the infections and suboptimal
treatment of the planned treatments were effective in the development
of this condition.

Conclusion

BoMI in prostate cancer and other solid tumours remain a dismal
situation. According to the survival difference between received
treatment after BoMI diagnosis and BSC, patients who are eligible for
oncologic treatment should be encouraged for continuing the treatment.
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ABSTRACT

0z

Introduction: The purpose of this study is to investigate the
effects of tetracycline (TC), clarithromycin (CM) and bleomycin
(BLM) on the cyst diameter and ovarian tissues in the treatment
of simple ovarian cysts.

Methods: We employed Wistar albino female rats (n=38) to
create ovarian cysts, and did not intervene in any form in the
control group (GC) (n=6). In total, 32 female rats underwent
unilateral salpingectomy for the creation of cysts. Macroscopic
cysts were manifested in 25 (78%) rats who underwent
salpingectomy. We divided the rats (n=25) with cysts into
four groups. Salpingectomy with saline was performed in G1,
salpingectomy with tetracycline (TC) was performed in G2, and
salpingectomy with Clarithromycin (CM) was performed in G3.
Additionally, salpingectomy with BLM was exploited in G4.

Results: There was a significant decrease in the diameter of
the cyst in G2 as compared to G1, but there was no significant
difference among the other groups. There was no significant
change in total ovarian reserve in the groups (p=0.066).
There was a statistically significant increase in fibrosis in G1
and G3 groups as compared to GC (p<0.0001). As compared
to G1, fibrosis was significantly decreased in G2 (p=0.003) and
G4 (p=0.0001). TUNEL positivity was similar in GC and GT1;
however, there was a significant increase of TUNEL positivity
in G2, G3 and G4 as compared to the control group (p<0.0001).
In addition, there was a significant increase of adhesion in G2
(p=0.030) and G3 (p=0.010) as compared to G1.

Conclusion: TC is a more effective agent than CM and BLM in
the sclerotherapy treatment of ovarian cysts. These three agents
have no negative effect on the total ovarian reserves. There is
an increasing need for further clinical studies regarding the

Amag: Basit over kistlerinin tedavisinde Tetrasiklin, Klaritromisin
ve Bleomisinin kist capi ve over dokulari tzerine etkisini
arastirmak.

Yontemler: Over kistlerini olusturmak icin 38 Wistar albino
rat ile calisildi. Kontrol grubuna (GK) (n=6) hicbir miidahale
yapilmadi. Toplam 32 disi Wistar albino cinsi ratta ise tek
tarafli salpenjektomi yapildi. islemden 1 ay sonra tiim ratlara
laparotomi yapildi. Salpenjektomi yapilanlarin 25'inde (78%)
makroskobik kist olusmustu. Kist olusan ratlar (n=25) 4 gruba
ayrildi. Grup 1’e (G1) salpenjektomi ve salin, Grup 2'ye (G2)
salpenjektomi ve tetrasiklin (TC), Grup 3’e (G3) salpenjektomi ve
klaritromisin (CM), Grup 4’e ise (G4) salpenjektomi ve bleomisin
uygulandi.

Bulgular: G1 grubu ile karsilastirldiginda G2 grubunda
kist capinda anlamli derecede azalma oldugu gorildd,
diger gruplar ile anlaml farklilik yoktu. Kontrol grubu ile
karsilastirildiginda G1, G2, G3 ve G4 gruplarinda toplam
over rezervinde bir degisiklik izlenmedi (p=0.066). Kontrol
grubu ile karsilastirildiginda G1 ve G3 gruplarinda fibrozis
istatistiksel olarak anlamli artis gozlendi (p<0.0001). G1
ile karsilastinldiginda ise G2 (p=0.003) ve G4 (p=0.0001)
gruplarinda fibrozis istatistiksel olarak anlamli sekilde azalmis
gozlendi. TUNEL pozitifligi; GK ve G1 gruplarinda benzerdi.
Kontrol grubuyla kiyaslandiginda ise G2, G3 ve G4 gruplarinda
anlamli artis gozlendi (p<0.0001). Adhezyon G1 grubuyla
karsilastirildiginda G2 (p=0.030) ve G3 (p=0.030) gruplarinda
anlamli olarak artmisti.

Sonug: TC, over kistlerinin skleroterapisinde, klaritromisin ve
bleomisinden daha etkili bir ajandir. Bu ti¢ ajanin total over
rezervleri tizerine olumsuz etkisi yoktur. Basit over kistlerinin
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use of sclerotherapy agents, primarily concerning the TC, in
the treatment of simple ovarian cysts.

Keywords:  Ovarian  cyst,
clarithromycin, bleomycin

sclerotherapy, tetracycline,

Introduction

Non-neoplastic ovarian cysts are the most commonly detected adnexal
masses in menstruating females. Most of these cysts are functional and
regress spontaneously (1). Follicular and luteal cysts are defined as the
physiological ones, whereas pathologic cysts are classified as benign,
malign or borderline ovarian tumours (2). Cysts that have diameters of
up to 4 cm are mostly resolvable within 2-3 months. In case if the size
of cyst increases or stays the same, then a cyst aspiration or operation
is recommended (3). However, aspiration is generally not preferred
because of tremendous recurrence rate of cysts, infectious complications
and non-optimal histopathological data (4,5). The classical treatment
of a persistent ovarian cyst is exploratory laparotomy or laparoscopic
resection (6). Minimally invasive therapies are some alternative methods
that have been gaining popularity because of negligible surgical
complications and the reduction of fertility rate in ovarian cysts during
the treatment. It is reported that localized benign cysts observed in
thyroid, parathyroid, liver, kidney or spleen regions can be treated
effectively and cost-efficiently by applying ultrasound-guided aspiration
and sclerosis (7). Sclerotherapy treatment can be considered for females
who have ovarian cysts and do not want surgical treatments (8). Before
sclerotherapy, it is crucial to consider the preoperative evaluation of
the previous pathologic diagnosis, the midscalp serum CA 125 level and
the coloured Doppler ultrasonography to exclude a possible chance of
malignancy (9).

Tetracyclines, for example, doxycycline, tetracycline (TC) and
minocycline, are regarded as the sclerosing agents that are applied in
clinical settings such as pleural effusions, pneumothoraxes, hydroceles,
benign lymphoepithelial cysts of the parotid gland and lymphoceles
after renal transplantation (10). The results of local chemical irritation
and inflammatory response are dedicated to the underlying setting of
the sclerosing effect (10).

Clarithromycin  (CM) is a powerful and effective semi-synthetic
14-membered macrolide. It is a prevalent antibiotic, combined with
another antibiotic and an acid-suppressing agent, employed in the
normal helicobacter pylori eradication regimens (11,12).

Bleomycin (BLM) is a glycopeptide antibiotic, which is isolated from
Streptomyces verticillus. 1t acts as an antineoplastic and antibiotic drug
for the treatment of several cancers. The BLM breaks DNA in tumour
cells, which induces apoptosis afterwards (13).

Itis a potent and gentle sclerosant, which is widely used in the treatment
of vascular malformations and cystic lesions such as mucoceles and
renal cysts (14,15).

The purpose of this study is to determine the effects of TC, CM and BLM
on the cyst diameter and ovarian tissues as well as the sclerotherapy
efficacy of TC, CM and BLM on simple ovarian cysts, which were created
experimentally with salpingectomy in rats.

Bakal et al. Efficacy of Sclerotherapy in Ovarian Cysts

tedavisinde TC oncelikli olmak tzere skleroterapik ajanlarin
kullanilabilmesi icin klinik calismalara ihtiyag vardir.

Anahtar
klaritromisin, bleomisin

Kelimeler: Over kisti, skleroterapi, tetrasiklin,

Methods

This study was conducted under the approval of the Firat University
Institutional Animal Ethics Committee (Decree date: 14.05.2014,
Decree no: 116). All experiments were conducted at Firat University
Experimental Researches Laboratory FUTDAM, an institution authorized
to perform non-clinical studies under the Good Laboratory Practice
(GLP) regulations.

Animals

This study’s design is based on the creation of experimental ovarian cyst
generation model of Atilgan et al. (16). For the creation of ovarian cysts,
we randomly picked 38 rats for performing salpingectomy. We selected
20 female Wistar albino rats aged 12-14 weeks old with weights ranging
between 200 and 220 grams. We provided standard pellet feed and tap
water to the rats within 12 h light/dark cycles at a room temperature
(21°C-23°0).

Experimental Design

We administered the rats with anaesthesia in form of ketamine and
xylazine. The temperature in the operating room was kept at 20°C.
Afterward, we injected the dosages of 60 mg/kg of ketamine HCL
(Ketalar, Eczacibasi Warner-Lambert, istanbul, Turkey) and 7 mg/kg of
xylazine hydrochloride (Rompun, Bayer, istanbul, Turkey) i.m. to the left
hind foot of each rat. We placed the rats in the supine position on the
operating table. The midline was accessed via incision.

Surgical Technique

We used Atilgan et al's (16) method to create ovarian cysts after
performing right total salpingectomy. After achieving bleeding control,
we sutured the abdomens of the rats with 3/0 silk sutures. One month
later, we re-explored the abdomens of the rats. We excluded the rats
that did not develop cysts (seven rats) and had very small (diameter of
less than 4 mm) cysts from this study. We randomly separated 25 rats
with macroscopic (diameter of more than 4 mm) (Figure 1) ovarian cysts
into four different groups with a prospective, single-blind design. The
classification of the groups are as follows: TC is a more effective agent
than CM and BLM

Group C (GC) (n=6): Control group, wherein the abdomens of rats were
opened and closed.

Group 1 (G1) (n=6): Saline was injected into the cyst and aspirated 5
minutes later as much as half of the aspirated fluid.

Group 2 (G2) (n=6): TCwas injected into the cyst and aspirated 5 minutes
later as much as half of the aspirated fluid.

Group 3 (G3) (n=6): CM was injected into the cyst and aspirated 5
minutes later as much as half of the aspirated fluid.
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Group 4 (G4) (n=7): BLM was injected into the cyst and aspirated 5
minutes later as much as half of the aspirated fluid.

Histopathological Evaluation

After cutting the right ovary, we put it into a solution with 10%
formalin and sent to the laboratory. We prepared paraffin blocks for
histopathological and histochemical examinations. Haematoxylin and
eosin and Masson’s trichrome stains were applied to the 5-um sections
of paraffin blocks, which were investigated in this study. We examined
the preparations and photographed them with a light microscope
(Olympus BX-50).

According to the method of Souza et al. (17), we evaluated the reserve
of ovarian follicles (primordial, primary, secondary and tertiary follicle
counts) and fibrosis with light microscopy. We used Mazaud et al’s (18)
method for the microscopic identification of follicles. The follicles were
identified as follows:

Primordial follicle: The oocytes were enclosed partly or totally by pre-
granulosa cells, which were flattened;

Primary follicle: The oocytes were expanded with the layer of one or
more cuboidal cells amid the granulosa cells, which were flattened;

Secondary follicle: Two layers of granulosa cells or the second layer were
present with one layer and one cell;

Preantral follicle: The oocytes were surrounded by two or more layers of
granulosa cells without the formation of antrum;

Antral follicle: The oocytes were surrounded by two or more layers of
granulosa cells in the formation of antrum;

The fibrosis was assessed by using Masson’s trichrome stain. They were
semi-quantitatively scored from 0 to 3 (19,20). The scores are as follows:

0= no fibrosis,
+1=low fibrosis
+2= intermediate fibrosis,

+3= severe fibrosis

The TUNEL Method

The sections with the thicknesses of 5-6 um were taken from the
paraffin blocks and were put on polystyrene lamas. Apoptosis cells
were detected by using the ApopTag Plus Peroxidase In Situ Apoptosis
Detection Kit (Chemicon, catno: S7101, USA). The tissue sections that
were deparaffinised with xylene were washed with phosphate buffered
saline (PBS) by passing them through the graded alcohol series. The
tissues that were incubated for 10 minutes with 0.05% proteinase K
were additionally incubated for 4 minutes with 3% hydrogen peroxide
to prevent the endogenous peroxidase activity. After washing the tissue
sections with PBS and incubating them with equilibration buffer for 6
minutes, they were further incubated for 60 minutes with the study’s
solution (70% ul Reaction Buffer and 30% TdT Enzyme) in a humid
environment at 37°C. The tissues were kept in Stop/Wash Buffer for 10
minutes and treated with anti-digoxigenin—peroxidase for 30 minutes.
Apoptotic cells were displayed with diaminobenzidine substrate.
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Sections, which had contrasting dye with Harris haematoxylin, were
closed by exploiting an appropriate closure solution. The preparations
were evaluated and photographed by using the Novel N-800M
microscope. For the evaluation of TUNEL dyeing, the blue-coloured
nuclei with Harris haematoxylin were evaluated as normal, and the cells
showing brown nuclear dyeing were considered as apoptotic. At least
500 normal and apoptotic cells were counted in the randomly selected
areas of the sections with the magnification of 10. Statistical analysis
was performed by calculating the apoptosis index of the apoptosis cells
and proportioning the number of apoptosis cells to the total number
(normal + apoptosis) of cells.

Statistical Analysis

We employed the Statistical Package for the Social Sciences, version
21.0 (SPSS Inc., Chicago-USA) for analysing the data. Additionally, we
compared the groups with the one-way ANOVA test and post hoc Tukey
HSD test. For the comparisons, we considered p<0.05 as statistically
significant value in our study.

Results

Table 1 shows the comparison of cyst diameters and adhesion strength
among the groups.

Histologic Results

The examination of the ovarian tissue dyed with Masson’s trichrome
stains under the light microscope revealed that the ovarian tissue was
normal in the control group (Figure 2). As compared to the control group
(Figure 2A), there was no significant change of total ovarian reserve in
the saline (Figure 2B), TC (Figure 2C), CM (Figure 2D) and BLM (Figure 2E)
groups (p=0.066). However, cyst formation was clearly observed in the
G1, G2, G3 and G4 groups. In addition, fibrosis (black star) significantly
increased in G1 and G3 groups as compared to GC (p=0.001). As
compared to the saline group, there was a statistically significant
decrease in fibrosis in G2 (p=0.0003) and G4 groups (p=0.0001) (Table 2).

TUNEL Results

The examination of TUNEL dye for the detection of apoptotic cells
under the light microscopy revealed TUNEL positivity in the secondary
follicles of the ovarian tissue. TUNEL positivity (Figure 3) was similar in
the control (Figure 3A) and saline (Figure 3B) groups. As compared to
the control group, there was a significant increase in TUNEL positivity
in TC (Figure 3C), CM (Figure 3D) and BLM (Figure 3E) groups (p<0.0001)
(Table 3).

Discussion

Salpingectomy with TC, CM and BLM was applied for the creation of
the ovarian cyst model. The comparison of the aspirated groups in
ovarian cysts revealed a significant decrease for the cyst size in the TC
group. There was no significant difference among the groups in the
evaluation of ovarian reserve. There was a significant increase in the
adhesion intensity in the group with saline than in the other groups. The
adhesion intensity increased significantly in the TC, CM and BLM groups



Table 1. Comparison of cyst diameters and adhesion strength between groups

Cyst Diameter 1

The amount of aspirated

Bakal et al. Efficacy of Sclerotherapy in Ovarian Cysts

Cyst Diameter 2

Severe score of

Groups (After salpingectomy) (mm) fluid (cq) (After sclerotherapy) (mm) Adhesion
6C - - - -

G1 11.2£3.7 0.7£0.2 10+2.5 0.05£0.15
G2 11.214.8 0.4£0.2 7.5+3.3¢ 0.7£0.3
G3 12.245.2 0.5£0.3 9.2+5.6 0.8£0.6°
G4 8.8+3.8 0.3+0.2* 11.2+4.1 0.5+0.3

The values are given as mean * standard deviation.
Comparison of the groups:

2: There was a significant decrease between the saline and bleomycin groups in terms of the amounts of aspirated fluid (p=0.022). For the comparison of the severe score of adhesion,
there was a significant increase among the groups (p=0.010):

b G1and G2 (p=0.0301).
¢ G1and G3 (p=0.107).
d: Cyst diameters were significantly smaller in the tetracycline group (p=0.05). There was no significant difference in the other groups, GC: control group

Table 2. Comparison of ovarian reserves among the groups (histoscore)

Primordial Primer Secondary Tertiary Total Fibrosis
GC 15.6+2.6 124111 16.2+1.3 34+13 48421 0.5+0.8
G1 15£3.2 14.2+2.5 16.8+3.7 22+1.6 47.814.7 2.210.4°
G2 15.7+2.9 16.7+2.5 19£3.5 6+0.8 54.516.7 0.6%0.5°¢d
G3 14.713.1 15%3.6 15.7£5.1 4+ 493110 2.3£0.5°
G4 15.5+2.7 15.5+2.1 21.5%0.7 2114 56.516 0.5+0.5°

The values are provided as mean + standard deviation. For the comparison of fibrosis, there was a significant increase between (p<0.001):
2: Fibrosis was significantly increased in G1 and G3 as compared to GC (p=0.001).

b: Fibrosis was significantly decreased in G2 (p=0.0003) and G4 (p=0.001) as compared to G1.

< Fibrosis was significantly increased in G2 and G3 (p=0.0001).

d: Fibrosis was significantly increased in G3 and G4 (p<0.0001), GC: control group

Table 3. Apoptotic index
Apoptotic index (%)
GC 2.6£0.5
G1 2.8+1.3
G2 11.3£0.9®
G3 11+4.2%
G4 14.8+3.1%

The values are provided as mean + standard deviation. For the comparison of fibrosis,
there was a significant increase between (p<0.0001):

2: Compared with GC (p<0.0001).
b Compared with G1 (p<0.0001), GC: control group

St vl €l al
\ I , "”hmhm " Figure 2. Examination of the ovarian tissue dyed with Masson’s trichrome
||||||||| "”I”” ””' > stain under the light microscope, the ovarian tissue was normal in the
control group. As compared to the control group (Figure 2A), there was no
significant change of ovarian reserve in the saline (Figure 2B), tetracycline

(Figure 2C), clarithromycin (Figure 2D) and bleomycin (Figure 2E) groups

as compared to the control group. The apoptotic index in sclerotherapy
groups was significantly increased as compared to both control and
saline groups. Our experimental study showed that the sclerotherapy
activity of TC was stronger than CM and BLM in the simple ovarian cysts.
The sclerotherapy activity also decreased the cyst diameter.

Figure 1. Image of macroscopic cysts in rats who underwent right total
salpingectomy
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Figure 3. Light microscope images of TUNEL evaluation in groups (Figure
3A: Control group, Figure 3B: Group 1; saline, Figure 3C: Group 2;
tetracycline, Figure 3D: Group 3; clarithromycin and Figure 3E: Group 4;
bleomycin).

Although there is information about the use of TC and BLM in
sclerotherapy treatment in various cysts, we have not found any
considerable details regarding the use of CM. Additionally, we have not
determined any study in the literature that researched the use of these
three sclerotherapy agents for treating ovarian cysts.

Sclerotherapy was normally utilised for the treatment of tuberculosis.
Nowadays, oncologists can access the benefits of sclerotherapy for
the treatment of cancer-induced pleural effusions. The sclerotherapy
mechanisms in ovarian cysts have been not exactly determined in
research works. However, it appears that the lining of epithelial cells is
remarkable for the process of the disease. An adequate contact between
the cyst wall and sclerosing agent activates a coagulation cascade and
generates inflammatory mediators. In the case of this contact, the fibrosis
of the lining of epithelial cells takes place and the adherence is leaded
to the wall of the cyst (9). It is believed that the underlying mechanism
of the sclerosing effect of TCis usually a result of local chemical irritation
or an inflammatory response (10). In addition, TC HCl causing low pH
values can lead to sclerosis by producing cellular foreign body reaction.
It is an antibiotic that causes cellular foreign body reaction that leads
to sclerosis (10). Different results have been reported regarding the use
of sclerotherapy with TC in various cysts. Kars et al (21) compared the
aspiration of non-neoplastic ovarian cysts and sclerotherapy treatment
with TC. There was no significant difference between these two groups in
terms of the size of the cyst. However, recurrence rates were significantly
lower in the TC group (14.6% (7/48) vs. 50% (24/48)). Ashindoitiang et
al. (22) reported that the application of sclerotherapy with TC in the
ganglion cysts significantly reduced the recurrence rate. Francis et al.
(23) showed that aspiration and sclerotherapy with doxycycline had
similar and successful results in the treatment of hydrocele cases.
Fabrizzi et al. (24) performed sclerotherapy with TC to the symptomatic
hepatic cysts of children and achieved successful results. This was
suggested as an alternative method of laparoscopy. Kilin¢ et al. (25)
showed that sclerotherapy with TC in the simple renal cysts significantly
reduced the size of the cyst as compared to the aspiration group. The

204

thorough analysis of abovementioned studies states that the antibiotics
of TC group are very effective in preventing recurrences in various
simple cysts. Our study observed a significant decrease for the size of
the cyst only in the TC group as compared to the aspiration group. This
may be due to the differences of tissue and species. In addition, the
patients in the abovementioned studies had been usually followed
between 3 months and 5 years. Our one-month control period might
not be enough to examine the effect of sclerosis. Atilgan et al. (16) and
Simsek et al. (26) showed that sclerotherapy with ethanol resulted in a
significant decrease of the ovarian cysts after one month. Briefly, one
month may be sufficient for alcohol and TC; however, this period may
not be enough for the sclerosant effect in the cases of CM and BLM.

As an antitumor agent, the BLM obstructs DNA synthesis and may
induce cell deaths (27). As a sclerosant, BLM causes endothelial cells
to transdifferentiate myofibroblasts, which may encourage vascular
fibrosis (15,28). As compared to other sclerosants, the BLM has lower
complication rates (27). Differently from ethanol, it does not lead to skin
and mucosal necrosis (27,29,30). The in vitro and vivo studies propose
that endothelial cell death with apoptosis rather than necrosis may
cause decreased inflammation and swelling, which is ascribed to BLM
(15,28,31-33). Souftas et al. (34) applied sclerotherapy with BLM to the
symptomatic simple abdominal cysts (liver, n=14; kidney, n=3; and
adrenal, n=2). They noticed a significant decrease in the cyst volumes
over time. Their study showed that 17 cysts completely disappeared in
the 12" month. There are case reports that sclerotherapy with BLM is
successful in the treatment of the cases of lymphatic malformation (35)
and parathyroid gland haemangioma. Azene et al. (36) demonstrated
that the clinical results of foamed BLM were better than ethanol
sclerotherapy in the treatment of airway venous malformations. We
have not found any studies on the use of BLM for the sclerotherapy
of ovarian cysts. From this aspect, our paper is the first study in the
literature to report these findings. Our study did not find a significant
decrease in the size of ovarian cyst as compared to the ovarian cyst size
of BLM with aspiration and TC groups. We showed that BLM significantly
decreased the ovarian fibrosis score as compared to the aspiration
group. A period of one month might be insufficient to produce a
sclerosant effect for BLM as well as for CM. We can state that BLM has
no negative effect on the ovarian reserves. The difference of our study
from the abovementioned sclerotherapy studies is the histopathological
evaluation of ovarian tissue after sclerotherapy in all the groups in terms
of fibrosis, apoptosis and ovarian reserve as well as the comparison of
this treatment with the control group.

Conclusion

Although all three sclerotherapy agents do not affect the ovarian
reserve, the sclerotherapy of simple ovarian cysts with TC is more
effective than BLM and CM. In clinical applications, various studies with
extensive range are needed for the use of these sclerotherapy agents in
the sclerotic treatment of simple ovarian cysts.
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ABSTRACT

0z

Introduction: Colorectal carcinoma (CRC) is one of the most
important causes of cancer-related deaths, and its incidence
has been increasing in recent years. Considering the high
mortality rates, new therapeutic targets are needed to
improve survival in advanced disease. HER-2 is a member of
the Epidermal Growth Factor Receptor family. Overexpression
of HER-2 is related to malignant transformation, apoptosis
and increased proliferation. In this study, the frequency of
HER-2 expression in CRC and its relationship with prognostic
parameters were examined.

Methods: A total of 123 colorectal resection cases diagnosed
as CRC in 2015-2016 in the Pathology Department of Haseki
Research and Training Hospital were included in the study.
Clinicopathological prognostic parameters were evaluated.
Immunohistochemical staining of HER-2 was performed on
slides obtained from selected paraffin blocks. The results of
staining were scored as 0, 1+, 2+ or 3-+. For statistical analysis,
HER-2 scores of 0 and 1+ were considered as negative, (2+)
scores as equivocal and (3+) scores as positive.

Results: 3+, 2+ and 1+ immunoreactivity (strong, medium
and weak intensity of membrane staining, respectively)
was detected in 13%, 21% and 16% of cases, respectively.
When we compared the results of HER-2 status with the
clinicopathological parameters, we found a correlation
between HER-2 and distant metastasis. The distant metastasis
rate was higher in HER-2-positive patients than in equivocal
and negative patients. There was no significant relationship
between HER-2 expression and other clinicopathological
parameters we evaluated.

Conclusion: Considering these HER-2 expression levels which
not scarce, therapies targeting the HER-2 receptor can be a
promising part of treatment regimes, although they are not
the main treatment option in CRC.

Keywords: Colorectal carcinoma, HER-2, C-erbB-2, prognostic
parameters

Amag: Kolorektal karsinom (KRK) kansere bagli 6ltimlerin
en onemli sebepleri arasinda yer alir. Goriilme sikhigi son
yillarda artis gostermektedir. Yuiksek 6lim oranlari gozontine
alindiginda, ileri hastalikta sagkalimi artirmak icin yeni
terapotik hedefler gerekmektedir. HER-2, epidermal biytime
faktor reseptor ailesinin bir tyesidir. Overekspresyonu malign
transformasyon, apopitoz azalmasi, artmis proliferasyonla
iliskilidir. Bu calismada KRK’lerde HER-2 ekspresyon siklig ve
prognostik parametrelerle iliskisi arastirildi.

Yontemler: Haseki Egitim ve Arastirma Hastanesi Patoloji
Bolumi’'nde 2015-2016 yillarinda KRK tanisi  konulan
123 kolorektal rezeksiyon olgusu calismaya dahil edildi.
Klinikopatolojik  prognostik parametreler degerlendirildi.
Olgularin secilen parafin bloklarindan elde edilen kesitlere
HER-2 imminohistokimyasal boyasi uygulandi. Boyanma
sonuglari 0, 1+, 2+ veya 3+ olarak skorlandi. istatistiksel
calisma icin skor 0 ve 1+ olanlar negatif, skor 2+ olanlar
stipheli, 3+ olanlar pozitif olarak kabul edildi.

Bulgular: Olgularimizin %13’tinde 3+ (kuvvetli yogunlukta
membran boyanmasi), %21’inde 2+ (orta yogunlukta membran
boyanmasi), %16'sinda 1+ (zayif yogunlukta membran
boyanmasi) imminoreaktivite saptandi. Degerlendirilen
klinikopatolojik parametrelerden uzak metastaz ile HER-2
arasinda korelasyon saptandi. HER-2 pozitif hastalarin uzak
metastaz orani slipheli ve negatif hastalara gore ytksekti.
Diger parametrelerle iliski tespit edilmedi.

Sonu¢: Bu az sayllmayacak HER-2 ekspresyon diizeyleri
dikkate alindiginda HER-2 reseptoriini hedefleyen tedaviler
KRK tedavisinde ana tedavi secenegi olmasalar da, tedavi
rejimlerinde yer alarak umut verici olabilirler.

Anahtar Kelimeler: Kolorektal karsinom, HER-2, C-erbB-2,
prognostic parameters
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Introduction

Colorectal carcinoma (CRQ) is the third most common cancer worldwide,
with an annual incidence of 1.84 million cases. Approximately 888,000
people die of CRC each year, placing it second among cancer-related
causes of death (1).

Despite advances in early diagnosis and treatment, advanced-stage
disease accounts for approximately 50% of newly diagnosed CRC, and
survival rates in advanced disease are still not at the desired level (2).
The development of targeted therapies directed against a specific
mutation, such as the Epidermal Growth Factor Receptor (EGFR) and
tyrosine kinase, has improved treatment efficacy and clinical outcomes
in advanced disease (2-5). The increased incidence and high mortality
rates require new therapeutic targets to improve survival.

Human EGFR 2 (HER-2) is a proto-oncogene localised on chromosome
17921. The EGFRs HER1, HER3 and HER4 are members of the tyrosine
kinase receptor family (6-10). Their overexpression is strongly associated
with increased proliferation, increased cellular survival and decreased
apoptosis, leading to maintenance of the associated carcinoma and
malignant transformation (6,11).

HER-2 overexpression and gene amplification have been studied in
CRC, and the prevalence of overexpression was found to be between
0 and 83% (8). Membranous expression (2.1%-11%) and cytoplasmic
overexpression (47.4%-68.5%) were observed in different studies (12).

In this study, we aimed to determine the incidence of HER-2 expression
in CRCs and its relationship with histopathologic tumour type, tumour
grade, pathologic stage, lymph node metastasis, lymphovascular
invasion and other clinicopathologic prognostic parameters.

Methods

Case Selection and Clinicopathological Parameters

Resected colon and rectum tissues diagnosed with carcinoma between
2015 and 2016 were screened in the Medical Pathology Department
of Haseki Training and Research Hospital. A total of 127 cases were
detected. The slides were obtained from the archive. Two cases were
excluded because their slides could not be found. Three patients with
neoadjuvant therapy showed almost complete regression and were
excluded from the study because they did not contain sufficient tumour
tissue for evaluation. The second primary tumour was detected in three
resection materials. The same criteria were evaluated for these tumours,
and they were considered as different cases in the statistical analysis.

All cases were evaluated in terms of tumour type, grade, depth of
invasion, lymphovascular invasion, perineural invasion, tumour
infiltrating lymphocytes, Crohn-like reaction, presence of medullary and
mucinous component, presence of high grade area, tumour nodules,
effect of the treatment and regional lymph node involvement. Tumour
blocks suitable for immunohistochemistry were determined. HER-2
immunohistochemical staining was applied to the selected blocks. After
staining, two patient’s slides could not be evaluated due to the lack of
tumour tissue, and they were excluded from the study. Thus, a total of
123 cases were included in the statistical study.
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No consent was obtained from the patients. The study was approved
by the ethics committee of Haseki Training and Research Hospital
(428/22.02.2017).

Immunohistochemical Method

Sections of 2.5 micron thickness were taken from the selected tumour
blocks and transferred to positively charged slides. The sections
were deparaffinised in the incubator for 1 hour. Sections taken from
the incubator were stored at room temperature for 10 minutes and
then stained with a Ventana Bench Mark ULTRA fully automated
immunohistochemistry staining device employing the ultra-view
universal DAB protocol using the HER-2/neu (4B5) rabbit monoclonal
primary antibody. After the staining process, the sections were washed
with water for 5-10 minutes. The slides were dried, passed through 96%
alcohol and xylene and closed by hand.

Scoring

Immunohistochemistry preparations were evaluated by light
microscopy. Results were scored on a scale of 0-3 + as suggested by the
manufacturer (8,13).

0: no staining or <10% membrane staining

1+: Pale membrane staining in more than 10% tumour cells, part of the
membrane can be stained

2+: Weak-medium full membrane staining in more than 10% of tumour
cells

3+: Strong full membrane staining in more than 10% of cells

For the statistical study, HER-2 scores of 0 and 1+ were grouped as
negative, (2+) scores as equivocal and (3+) scores as positive.

Statistical Analysis

SPSS 15.0 for Windows was used for statistical analysis. Descriptive
statistics were as follows: number and percentage for categorical
variables; mean, standard deviation, minimum and maximum for
continuous variables. Since the continuous variables were normally
distributed within groups, two independent group comparisons were
made using one-way ANOVA. Chi-square analysis was used to compare
rates in groups. The level of statistical significance was accepted as
p<0.005.

Results

Of the 123 cases included in the study, 78 were male and 45 were female.
The mean age of the cases was 62.2, and the age range was between 29
and 95 years. Tumours were located in the left colon in 56 (45%) cases,
rectum in 33 (27%) cases, right colon in 29 (24%) cases and transverse
colon in 5 (4%) cases. Tumour diameters were in the range of 0.4-10 cm,
and the mean tumour diameter was 5.3 cm.

The cases included in the study consisted of two different histological
subtypes, classical and mucinous. A total of 113 (92%) cases had classic
adenocarcinoma and 10 (8%) had the mucinous adenocarcinoma
morphological type. Other histological variants were not found in our
study.



One hundred (82%) patients had a low histologic grade, whereas 22
(18%) patients were of the high grade. One patient was not graded after
treatment.

As a result of HER-2 immunohistochemical staining, HER-2 staining was
observed in 61 cases (50%). Of these 61 cases, 19 (31%) had poor, 26 (43%)
had moderate and 16 (26%) had strong intense membranous staining
(Figure 1).

Whenwe compared the results of Her-2 status with the clinicopathological
parameters, we found a significant relationship between HER-2 and
distant metastasis. The distant metastasis rate of HER-2-positive patients
was higher than that of equivocal and negative patients. There was no
significant relationship between HER-2 and other clinicopathological
parameters we evaluated (p<0.05). Table 1 shows the distribution of
some clinicopathological data (gender, age, tumour size, localisation,
histological type, grade, lymphovascular invasion, perineural invasion,
lymph node metastasis status) according to HER-2 expression.

Benli Isik and Barut. HER-2 Expression in Colorectal Carcinoma

We could not obtain distant metastasis information in 20% of our cases.
The distribution of HER-2 expression according to pathological TNM
stage was examined, and the findings are shown in Table 2. There was
no correlation with tumour depth and lymph node metastasis. However,

60%
50%
50%
40%
30%
21%
9 16%
e ° 13%

10%

0%
HER-2 score

Figure 1. Distribution of cases according to HER-2 staining results

Table 1. Distribution of some clinicopathological parameters according to HER-2 expression

Negative
n %
Male 49 60.5
Gender
Female 32 39.5
X 61.3£12.7
Age Avg. * SD (Min-Max)
(29-95)
Rectum 24 29.6
o Right colon 23 28.4
Localisation
Left colon 31 383
Transverse colon 3 3.7
. . . 5.46+2.03
Tumour Size Avg. + SD Min-Max (Median)
(0.40-10)
Classic ) 7 88.9
. . adenocarcinoma
Histological type -
Mucinous ) 9 11
adenocarcinoma
Low grade 63 77.8
Grade
High grade 17 21.0
Absent 40 49.4
Lymphovascular
invasion
Present 41 50.6
Perineural invasion Absent 48 59.3
Present 33 40.7
Absent 43 53.1
LN Metastasis
Present 38 46.9

HER-2
Positive Equivocal

n % n % p
9 56.3 20 76.9 0.260
7 43.8 6 23,1
63.8114.2 64.31£12.2

0.512
(38-92) (38-85)
4 25,0 4 15.4 0.193
2 12.5 4 15.4
10 62.5 16 61.5
0 0.0 2 7.7
5.27+1.59 4.84+1.89

0.386
(2.5-8) (1.5-9)

0.216
16 100 24 923
0 0.0 1 3.8
13 813 24 923 0.323
3 18.8 2 7.7
6 37.5 13 50.0 0.667
10 62.5 13 50.0
8 50.0 15 57.7 0.791
8 50.0 11 423
8 50.0 13 50.0 0.949
8 50.0 13 50.0

Avg: average, SD: standard deviation, Min: minimum, Max: maximum, LN: lymph node
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Table 2. Distribution of HER-2 expression according to pTNM

Negative
n %

T 2 2.5

) 2 7 86
Invasion depth (pT) B e 8.0
T4 25 30.9
NO 40 49.4
Regional LN (pN) N1 22 27.2
N2 19 23.5
Distant metastasis (pM) Absent ® 072
Present 22 32.8

LN: lymph node

Figure 2. Tumour cells with Her-2 score 1+ (100x)

we showed that there was a significant relationship between HER-2 and
distant metastasis.

We found no relation between Her-2 score and other parameters
such as lymphocytes infiltrating the tumour (p=0.310), Crohn-like
response (p=0.804), tumour nodules (p=0.700), presence of a mucinous
component (p=0.110) and poorly differentiated area (p=0.693).

Figure 2-4 shows positively stained samples with Her-2 scores 1+, 2+
and 3+.

Discussion

In our study, we examined the frequency of HER-2 expression in
adenocarcinoma, which is a primary tumour of the colon and rectum,
considering its potential role in the treatment of advanced disease, and
compared its relationship with prognostic factors.

In recent years, studies investigating the frequency of HER-2 expression
in CRCs and determining its relationship with various prognostic factors
have been published. However, the results of these studies are not
very compatible with each other. Various studies have reported HER-2
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HER-2
Positive Equivocal
n % n % p
0 0.0 0 0.0 0.655
2 12.5 4 15.4
10 62.5 18 69.2
4 25.0 4 15,4
6 37.5 11 423 0.325
7 43.8 12 46.2
3 18.8 3 115
4 36.4 16 80.0 0.047
7 63.6 4 20.0

Figure 4. Tumour cells with Her-2 score 3+ (100x)

expression at rates ranging from 0 to 83% (8,13,14). In our study, strong
membranous staining was observed in 13% of cases, but we detected
immunoreactivity at varying concentrations in 50% of our cases.



We showed that there is a significant relationship between HER-2 and
distant metastasis. An analysis of studies investigating the relationship
between HER-2 expression and stage found conflicting results. A number
of studies (7,14,15) reported that HER-2 was correlated with stage;
others (10,16-18) found no relationship between the two. Yang et al.
(14) found HER-2 expression to be associated with depth of invasion,
Dukes stage, and lymph node metastasis, but not with TNM stage. Gill et
al. (19) found a correlation between metastatic lymph node and HER-2
positivity. Like us, Li et al. (17) did not find any association with T-stage
and lymph node metastasis but found a significant difference between
HER-2 expression and distant metastasis (p=0.010).

In contrast to our study, Demirbas et al. (20) found that tumours located
in the rectum show HER-2 expression more frequently. In contrast,
Schuell et al. (13) reported a positive HER-2 frequency in tumours with
a decreasing tendency from colon to rectum, and they did not find a
statistically significant difference (p=0.251). Other authors did not find
a significant correlation between HER-2 and tumour localisation as in
our study (14,16,21).

In the same study by Demirbas et al. (20) tumours were classified as larger
than 5 cm or between 1.1-5 cm and 1 cm, and a positive relationship was
found between HER-2 expression and tumour size. Li et al. (17) classified
tumours smaller and larger than 5 cm in their study and showed that
tumour size correlated with HER-2 expression (p=0.004). However, in
the studies of Yang et al. (14), Albayrak et al. (16) and Torabizadeh et al.
(18) and in the meta-analysis of Sun et al. (7), including 30 case-control
studies, it was reported that HER 2 expression was not related to tumour
size. We did not find a significant difference in our research.

There is a preponderance of original studies indicating that there is no
relationship between HER-2 expression distribution and histological
grade (13,14,17,18,21). Wu et al. (10) included 18 studies and Sun et al.
(7) included 30 studies in meta-analyses, and no relationship between
histological grade and HER-2 expression was observed in either meta-
analysis. In contrast, Albayrak et al. (16) reported a relationship between
HER-2 expression and histological grade in their study including 15 high
grade cases.

These differences between studies may have been caused by many
factors. One of the most important is the variation in primary antibodies
used in the studies. For example, Li et al. (17) used the hercep test kit, Gill
et al. (19) used monoclonal RTU-CB11, Seo et al. (22) used monoclonal
4B5 antibody and many different types of primary antibodies were
preferred in different studies. A second factor is the use of different
scoring systems. To date, there is no HER-2 scoring system approved
for CRC. Therefore, the cut-off values differ from one study to the next.
For example, Uner et al. (23) accepted 20% cell staining as the positive
cut-off limit, while in many other studies 10% was considered as the
limit. The evaluation of cytoplasmic staining in some studies can be
considered as important reasons for the differences in the literature.

There are some limitations to our study. We performed
immunohistochemical staining on the blocks that best represented the
tumour. We observed that HER-2 showed heterogeneous staining in the
same tumour. Although we could predict this in advance, we could not
stain too many blocks of the same tumour due to some limitations. In
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addition, we do not know whether the fixation was performed correctly,
since our cases were from past years.

Conclusion

Asa result, we detected +3in 13%, +2 in 21% and +1in 16% cases of HER-
2 immunoreactivity. Given these noteworthy HER-2 expression levels,
HER-2 may play a role in the treatment of patients who are resistant to
anti-EGFR therapy in the coming days. However, in order to determine
which patients will be candidates for treatment, it is sufficient to look at
HER-2 expression alone or to determine which concentrations of staining
would be considered as significant; Studies supporting amplification of
HER-2 expression should be increased, and a standard scoring system
should be established to evaluate HER-2 expression in CRCs.
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ABSTRACT

0z

Introduction: Acute mesenteric ischaemia (AMI) is a disease
with high mortality that is not easy to diagnose. It usually
develops as a result of arterial obstructions of mesenteric
vessels. In this study, we aimed to evaluate the laboratory and
clinical results of patients operated for AMI.

Methods: Our study included 44 patients diagnosed with AMI
between January 2014 and January 2017. From our hospital
records, we included patients’ demographic data, comorbid
diseases, hospital admission time, blood leucocyte, platelet,
amylase, lactate, Ph, bicarbonate and lactate dehydrogenase
values, preoperative abdominal computed tomography
results, surgery duration, postoperative period according to the
clinical course of the patients at the postoperative 48" hour
and the need for a second look and additional resection and
the clinical follow-up.

Results: The patients’ female/male ratio was 6/5, and the mean
age was 69.41+12.0 years. Thirty-two (72.7%) patients developed
occlusion of the superior mesenteric artery due to thrombosis
or embolism. Twenty-eight (63.6%) patients underwent a
second-look operation after 48 h, and 15 of them required
additional resection. The mortality rate was significantly higher
in patients with hospital admission and operation time of 12 h
or more. Lactate levels were significantly higher in the patient
group with a higher mortality rate. Postoperative leucocyte
value was significantly increased in the postoperative period
of the first operation compared with that in the preoperative
period in patients with additional resection.

Conclusion: AMI should be kept in mind in elderly patients
with comorbid diseases who present to the emergency
department with abdominal pain, and these patients should be
approached with suspicion. High leucocyte and lactate levels
may support the clinician’s diagnostic opinion about AMI. In
addition, the increase in leucocyte values in the postoperative
period supports the ischaemia progression and the need for a
second look.

Keywords: Mesenteric ischaemia, leukocyte, second look,
lactate

Amac: Akut mezenterik iskemi (AMI) kolay tani koyulamayan
ve mortalitesi yiksek bir hastaliktir. Genellikle mezenterik
damarlarin arteriyal tikanikliklari sonucunda gelisir. Tanida
bircok marker kullaniimasina ragmen spesifik bir tetkik yoktur.
Biz de bu calismamizda akut mezenterik iskemi nedeniyle
opere olan hastalarin laboratuvar ve klinik sonugclarini
degerlendirmeyi amacladik.

Yontemler: Calismamiza Ocak 2014-Ocak 2017 tarihleri
arasinda AMI tanisi alan 44 hasta dahil edilmistir. Hastalarin
hastane kayitlarindan  demografik verileri, komorbid
hastaliklari, hastaneye basvurma stireleri, kan lokosit, platelet,
amilaz, laktat, Ph, bikarbonat ve laktat dehidrogenaz degerleri,
preoperatif cekilen abdominal bilgisayarli tomografi sonuglari,
ameliyata alinma sireleri, hastalarin klinik seyrine gore
postoperatif 48. saatte sekond look ve ek rezeksiyon ihtiyaci,
portoperatif klinik takipleri not edilmistir.

Bulgular: Hastalarin kadin/erkek orani 6/5, ortalama yasi
69,4+12,0 yildir. Otuz iki hastada (%72,7) stiperiyor mezenterik
arterda tromboz veya emboliye bagh tikaniklik gelistigi
gozlenmistir. Yirmi sekiz hastada (%63,6) 48 saat sonra sekond
look yapilmis 15’'ine ek rezeksiyon gerekmistir. Mortal seyreden
hastalarda >12 saat stli ameliyata alinma siresi ile yasayan
hastalardan anlamli olarak daha vyiiksekti. Mortal seyreden
grupta laktat degeri yasayan gruptan anlamli olarak daha
yuksekti. Ek rezeksiyon olan hastalarda postop lokosit degeri
ilk operasyonun postop doneminde preop doneme gore
anlamli oranda artmistir.

Sonug: Acil servise karin agrisi ile basvuran, yasli, komorbid
hastaligi olan hastalarda AMi akilda tutulmali ve bu hastalara
stipheyle yaklasilmaldir. Hastalarin yiiksek lokosit ve laktat
seviyelerine sahip olmasi klinisyenin AMi yoniindeki fikirlerine
destek olabilmektedir. Ayrica postoperatif donemde Iokosit
degerlerindeki ytkselme iskeminin ilerledigi ve hastanin
sekond look ihtiyaci oldugunu destekler niteliktedir.

Anahtar Kelimeler: Mezenter iskemi, lokosit, second look,
laktat
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Introduction

Acute mesenteric ischaemia (AMI) is a vascular emergency with high
mortality and morbidity rates that can cause intestinal ischaemia and
infarction. Mortality rates go up to 65% in large clinical series (1,2).
An important cause of high mortality rates is delayed diagnosis and
treatment (2).

The major aetiologies of mesenteric ischaemia are as follows: 50%
mesenteric arterial embolism, 15-25% mesenteric arterial thrombosis,
5% mesenteric venous thrombosis and 20%-30% non-occlusive
mesenteric ischaemia causing intestinal hypoperfusion (3,4).

Open surgery is the most commonly used treatment method for
mesenteric ischaemia. In addition, endovascular treatment methods
such as percutaneous transluminal angioplasty and stent placement are
among the treatment options that can be used (5). There are reports that
endovascular treatment provides faster perfusion compared with open
surgical revascularisation and reduces mortality and morbidity rates (6,7).

Patients with mesenteric ischaemia have severe abdominal pain
incompatible with a physical examination. Since ischaemia progresses
transmurally in many patients, the diagnosis can usually be made after
patients develop peritonitis and sepsis. Several imaging methods are
used for diagnosis. Abdominal X-ray, abdominal ultrasonography and
non-contrast computed tomography (CT) are negligible for diagnosis.
It has been reported that intravenous contrast-enhanced CT is more
appropriate to use in the first-line diagnosis because of its reported high
sensitivity and specificity (8,9). Although some guidelines suggested
that angiography is the gold standard in the diagnosis of mesenteric
ischaemia, they reported that CT angiography should be used as the
first choice of diagnosis because angiography is an invasive procedure,
difficult to access and has a long procedure time (8,10,11).

Unfortunately, a biochemical parameter that can be used specifically for
the diagnosis of mesenteric ischaemia has not been reported. According
to the World Society of Emergency Surgery guideline, an increase
in L-lactate and D-dimer levels can be used to diagnose mesenteric
ischaemia. In addition, intestinal fatty acid-binding protein, serum
alpha-glutathione S-transferase and nesfatin-1 can be used as auxiliary
diagnostic parameters for mesenteric ischaemia, although there is no
definitive marker (8,12).

In this study, we aimed to discuss the laboratory and clinical results of
patients with AMI.

Methods

This study is a retrospective analysis of AMI patients and approved by
the Local Ethics Committee istanbul Training and Research Hospital
(decision no: 2038, date: 25.10.2019). Written informed consent was
obtained from all cases. Between January 2014 and January 2017, more
than 2,000 acute abdomen patients were admitted to the emergency
service of our hospital. Of these patients, 44 had AMI diagnosis and
included in this study. The patients who could not be followed up in our
hospital after the surgery were excluded from the study.

Parameters included in this study were from the hospital records.
Demographic data, comorbid diseases, hospital admission time, blood
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leucocyte, platelet, amylase, lactate, Ph, bicarbonate and lactate
dehydrogenase values, preoperative abdominal CT results, surgery
duration, the need for secondary resection and additional resection at
postoperative 48" hour and postoperative clinical follow-up were noted.

Comparisons were made based on patient data, which were divided into
subgroups based on whether patients have died after surgery or require
a second look.

Statistical Analysis

SPSS 22.0 programme was used to analyse the variables evaluated in
the study. The Kolmogorov-Smirnov test measured the distribution
of the data. Independent t-test and Mann-Whitney U test analysed
quantitative independent data and Wilcoxon test for the dependent
quantitative data. The chi-square test analysed qualitative independent
data, and Fisher’s exact test was used when chi-square test conditions
were not met.

Results

A total of 44 patients were included in the study, with a female/male
ratio of 6/5 and mean age of 69.4+12.0 years. Only four (9.1%) patients
had no comorbid diseases. Considering the aetiology of AMI, 32 (72.7%)
patients developed thrombosis occlusion or embolism in the superior
mesenteric artery. In 28 (63.6%) patients included in the study, a second-
look operation was performed after 48 h. Of these patients, 15 required
additional resection as a result of intestinal ischaemia. CT results,
surgery duration and blood test results are presented in Table 1.

The data collected in the study were re-evaluated according to the
effects on mortality. Patients who developed mortality within 28 days
were included in the mortality group. There was no significant difference
between the two groups in terms of age, sex distribution, intestinal wall
gas rate, CT anomaly rate, comorbid disease rate, second-look rate and
additional resection rate (p>0.05). In the mortality group, time lag or
a >12 h gap from the admission/presentation to the operation was
significantly higher than in the living group (p=0.013). There was no
significant difference between the two groups in the blood levels of
the patients except lactate levels, which were significantly higher in the
mortality group (p=0.003; Table 2).

When the patients undergoing a second-look operation were divided
into two groups with and without additional resection, the preoperative
and postoperative leucocyte counts were compared between the first
operation and second-look surgery. The leucocyte values in the group
without additional resection were 22.5+7.1x10° and 20.548.5x10°
in the postoperative and preoperative periods, respectively, and no
significant difference was observed between them (p=0.552). In the
group with additional resection, the postoperative leucocyte value
was 28.0£11.4x10° and preoperative 18.9£9.8x10°, and the leucocyte
value increased significantly in the postoperative period (p=0.001).
Again, there was no significant difference in the leucocyte values in the
patients who required and did not require additional resection during
the second look (p=0.170).



Table 1. Distribution of demographic and clinical information of
all patients

Mean £SD  n (%)

Age (years) 69.4 £12.0
Women 24 (54.5)
Gender
Men - 20 (45.5)
) ) No 25 (56.8)
Intestinal wall gas in CT
Yes - 19 (43.2)
. Normal 4(9.1)
CT abnormality
Abnormal 40 (90.9)
Time between the admission/ <12 23 (52.3)
presentation and the operation (h) ;5 21(47.7)
o No . 4(9.1)
Comorbid diseases
Yes - 40 (90.9)
No : 16 (36.4)
Second look
Yes - 28 (63.6)
» ) No - 29 (65.9)
Additional resection
Yes - 15 (34.1)
Preoperative leucocyte value 19.948.9
Postoperative leucocyte value 21.4%10.7
Platelet value 2454427 .4
Arterial blood Ph 7.320.1
Amylase 195.0+140.4
Lactate 43123
Bicarbonate 20.2+2.8
Lactate dehydrogenase 384.0+183.1

SD: standard deviation, CT: computed tomography

Discussion

The aetiological cause in 70%-80% of cases of AMI is obstruction of the
mesenteric artery due to an embolism or thrombus and consequent
intestinal ischaemia. Compared with other causes of AMI, embolic
occlusion results in early ischaemia and transmural necrosis due to the
absence of well-developed collateral circulation (13). The diagnosis of
AMI is based on clinical suspicion and symptoms, and severe abdominal
pain is disproportionate to physical examination findings. Intestinal
ischaemia progresses transmurally, and in most cases, peritonitis and
sepsis have occurred before diagnosis (14). In our study, postoperative
mortality was lower in patients who were diagnosed and operated
within 12 h of admission to the emergency department, indicating the
effect of early diagnosis on mortality.

AMI is generally seen in the elderly population, and some studies
reported that increasing age is a negative prognostic criterion for
mesenteric ischaemia. Conversely, there are also reports that age
does not correlate with AMI prognosis (14). In our study, no significant
difference was found between the patients who have died and those
who were alive in the postoperative period.

Arterial occlusions due to arterial embolism and thrombosis usually
occur in superior mesenteric artery (SMA). Venous thrombosis develops
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as a result of obstructions in the superior and inferior mesenteric veins,
splenic vein and portal veins (15). In our study, it was observed that
the majority of patients developed AMI as a result of embolism or
thrombosis in SMA. Intestines can tolerate a 75% reduction in mesenteric
blood flow by up to 12 h by vasodilatation of collaterals and increase of
oxygenation (16). However, prolonged ischaemia causes vasoconstriction
in the occluded vessels and increases the pressure in collateral flow and
decreases the flow (3,17).

Although CT is useful in ruling out other causes of acute abdominal
pain, focal or segmental bowel wall thickening, gas presence in the
portal vein with intestinal pneumatosis, bowel dilatation, mesenteric
rotation, portomesenteric thrombosis and malignancy or solid organ
blood supply disorders are also compatible with the findings (18,19,20).
Although tomography is sensitive to intestinal wall changes in AMI,
it should be kept in mind that it is not specific (18,19). The presence
of pneumatosis intestinalis in tomography does not necessarily
indicate the occurrence of transmural infarction, but pneumatosis
and portomesenteric venous gas are highly probable in the case of
transmural infarction (21). Mesenteric artery obstructions are observed
as filling defects in arterial vasculature by time-adjusted intravenous
contrast injections. This is specific for the diagnosis of thromboembolic
occlusion; however, the absence of a filling defect is not sufficient to
exclude AMI (18,19). In our study, intestinal pneumatosis was observed
in 43.2% of patients, and secondary findings of AMI, such as focal or
segmental bowel wall thickening, intestinal dilatation and mesenteric
artery filling defects, were observed in 90.9% of patients.

Although the American College of Gastroenterology guidelines reported
that angiography is the gold standard in the diagnosis of mesenteric
ischaemia, CT angiography, which is a non-invasive technique with
96% sensitivity and 94% specificity, is reported to be more appropriate
because angiography is an invasive procedure, difficult to access
and takes longer time (8,10,11). In our study, angiography was not
performed in any patient because it was an invasive procedure and had
limited accessibility; instead, diagnoses were performed following the
CT angiography protocol.

Many laboratory tests have been examined in the diagnosis of mesenteric
ischaemia or infarction (22). In a review, the sensitivity and specificity of
L-lactate levels were 86% and 44%, respectively, for AMI (23). It is reported
that the specificity of high serum lactate level increases significantly
when conditions such as shock, diabetic ketoacidosis and renal and
liver failure are excluded (24). Elevated serum amylase levels were
observed in approximately half of the patients with intestinal ischaemia
(25,26), whereas phosphate levels were elevated in 80% of patients (27).
Increases in blood urea, creatinine and amylase levels, leucocyte count,
and acidosis have been accepted as indicators of mortality in different
studies (28,29). Although not statistically significant, some studies have
reported that the development of leucopenia increases mortality and
that this is due to the decrease in the protective effect of the immune
system (30). In our study, only lactate levels were found to be significantly
elevated in postoperative patients who have died. We did not find any
studies investigating the blood leucocyte values between the resection
and non-resection groups in patients who underwent a second look for
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Table 2. Comparison of demographic and clinical data of alive and exitus patients in the postoperative period

Alive (n=19)
Mean + SD
Age (years) 68.6112.5
Women -
Gender
Men -
. No =
Intestinal wall gas in CT
Yes -
. Normal =
CT abnormality
Abnormal -
Time between the admission/presentation <12 -
and the operation (h) >12 :
L No -
Comorbid diseases
Yes -
No =
Second look
Yes -
LRy . NO -
Additional resection
Yes -
Preoperative leucocyte value 19.6+8.8
Postoperative leucocyte value 19.6+11.4
Platelet value 256.4+135.7
Arterial blood Ph 7.320.1
Amylase 182.0+113.1
Lactate 3.2%2.1
Bicarbonate 20.5+3.3
Lactate dehydrogenase 384.4+190.3

SD: standard deviation, CT: computed tomography

AMIL. In our study, there was no significant difference in blood leucocyte
values between the resection and non-resection groups during the
second look, but there was a significant difference between the blood
tests taken at the time of the first admission to the hospital and the
leucocyte values taken before the second look.

Conclusion

AMI should be kept in mind in elderly patients with comorbid diseases
who present to the emergency department with abdominal pain, and
these patients should be approached with suspicion. The lack of high
sensitivity and specificity tests in the diagnosis of AMI causes delays
in the diagnosis, and the later operation of the patients is one of the
important reasons that increase mortality. High leucocyte and lactate
levels may support the clinician’s diagnostic opinion about AMI. In
addition, the increase in leucocyte values in the postoperative period
supports the ischaemia progression and the need for a second look.

Ethics

Ethics Committee Approval: This study is a retrospective analysis of AMI
patients and approved by the Ethics Committee of istanbul Training and
Research Hospital (decision no: 2038, date: 25.10.2019).
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Exitus (n=25)
n (%) Mean * SD n (%) P

70.0£11.9 0.721
9 (47.4) - 15 (60) 0405
10 (52.6) - 10 (40)
11 (57.9) . 14 (56) 0500
8 (42.1) - 11 (44)
2(10.5) - 2(8) 1000
17 (89.5) - 23 (92)
14 (73.7) - 9 (36) 0013
5(26.3) - 16 (64)
1(5.3) - 3(12) 0.622
18 (94.7) - 22(22)
7 (36.8) - 9 (36) 0954
12 (63.2) - 16 (64)
13 (68.4) - 16 (64) 075
6(31.6) - 9 (36)
= 20.6£9.3 = 0.553
= 22.8%£10.1 = 0.204
- 237.0£122.9 - 0.878
- 7.3£0.1 - 0.158
- 205.0£159.6 = 0.785
- 5.1+2.0 = 0.003
- 19.9+2.3 - 0.896
- 383.6+181.4 - 0.953

Informed Consent: Written informed consent was obtained from all
cases.

Peer-review: Externally peer-reviewed.
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Spinal Deformite ve Medulla Spinalis Anomalilerinin Tek Asamali Kombine Cerrahisi
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ABSTRACT

0z

Introduction: Congenital spinal deformities accompanied by
medulla spinalis anomalies are relatively common conditions
and can lead to severe complications when left untreated.
The conventional treatment approach for severe spine
deformity with medulla abnormality is at least a two-stage
surgery performed at different times by an orthopaedic and
neurosurgeon. However, this might increase hospitalisation
time, cost and complication rates. In this study, we aimed
to retrospectively evaluate the results of the simultaneous
correction of spinal and medulla spinalis deformities in the
paediatric population and compare the outcomes with a
control group.

Methods: The study included 26 patients with spinal
deformities such as rigid scoliosis and kyphosis who
underwent a deformity correction surgery and 8 patients who
underwent a simultaneous correction of spinal and medulla
spinalis deformities. Diagnosis, age, additional pathologies
and neurological and radiological findings were recorded.
Intraoperative and  postoperative measures including
operation time, intensive care unit (ICU) duration, hospital
stay, blood loss, any early and late complications and second
revision surgery requirements were evaluated and reported.

Results: The mean operation time was 5.8 (range, 5-8) h in
the study group and 3.4 h (range, 3-5) h in the control group
(p<0.05). The mean blood loss was 1720 (range, 1400-2400)
mL in the study group and 1410 (range, 1200-2000) mL in the
control group. The mean hospitalisation times were 6.4 (range,
5-9) and 4.2 (range, 3-7) days in the study and control groups,
respectively (p<0.05).

Conclusion: One-stage orthopaedic and neurosurgical
intervention is a safe and convenient approach and does not
increase complication risks. Also, the long duration of the
surgery does not adversely affect the length of ICU stay and the
volume of blood loss.

Keywords: One-stage surgery, spinal deformity, medulla
spinalis abnormality, intraspinal abnormality

Amag: Medulla spinalis anomalilerinin eslik ettigi konjenital
spinal  deformiteler, olduk¢a yaygin durumlardir ve
tedavi edilmediginde ciddi komplikasyonlara yol agcabilir.
Medulla anormalligi ile siddetli omurga deformitesine
geleneksel yaklasim, farkli zamanlarda ortopedist ve beyin
cerrahi tarafindan vyapilan en az iki asamal cerrahidir.
Ancak bu yaklasim hastanede yatis siiresini, maliyetini ve
komplikasyon oranlarini artirir. Bu c¢alismada pediyatrik
popilasyonda eszamanl olarak dizeltiimis spinal ve
medulla spinalis deformitelerinin sonugclarini retrospektif
olarak degerlendirilmesi ve sonuglarin bir kontrol grubuyla
karsilastirilmasi amaclanmustir.

Yontemler: Rijit skolyoz ve kifoz gibi spinal deformiteleri
olan 26 hastaya deformite diizeltme ameliyati uyguland.
Sekiz hastada ise, es zamanli spinal ve medulla spinalis
deformitelerinin diizeltilmesi yapildi. Tani, yas, ek patolojiler,
norolojik ve radyolojik bulgular kaydedildi. Ameliyat siiresi,
yogun bakim ve hastanede kalis siiresi, kan kaybi, erken ve gec
komplikasyonlar ve ikinci revizyon cerrahisi gereksinimi gibi
ameliyat ici ve sonrasi degiskenler degerlendirildi.

Bulgular: Ortalama operasyon siresi calisma grubunda 5,8
saat (dagilim, 5-8 saat), kontrol grubunda 3,4 saat (dagilim,
3-5 saat) idi (p<0,05). Calisma grubundaki ortalama kan kaybi
1720 mL (dagihm, 1400-2400 mL), kontrol grubunda 1410
mL (dagilim, 1200-2000 mL) idi. Ortalama hastanede yatis
stiresi calisma grubunda 6,4 giin (dagilim, 5-9 giin) ve kontrol
grubunda 4,2 giin (dagilim, 3-7 giin) idi (p<0,05).

Sonug: Tek asamali ortopedik ve norosirurjik midahale gtivenli
bir yaklasimdir ve ameliyat siresini, ameliyat sonrasinda
yogun bakimda kalis stresini ve kan kaybi miktarini olumsuz
etkilememekte ve komplikasyon riskini artirmamaktadir.

Anahtar Kelimeler: Tek asamali cerrahi, spinal deformite,
medulla spinalis anomalisi, intraspinal anomali

Address for Correspondence/Yazisma Adresi: Murat Mert MD, Yeni Yiizyil University Faculty of Medicine, Department
of Orthopedic Surgery, istanbul, Turkey
Phone: +90 532 323 28 58 E-mail: muratmertdr@gmail.com ORCID ID: orcid.org/0000-0001-8647-2970

Received/Gelis Tarihi: 18.04.2020
Accepted/Kabul Tarihi: 22.04.2020

B Cite this article as/Atif: Mert M, Karatay M. One-stage Combined Surgical Treatment of Spinal Deformity and

Medulla Spinalis Abnormality. istanbul Med ] 2020; 21(3): 218-21.

©Copyright 2020 by the University of Health Sciences Turkey, Istanbul Training and Research Hospital/istanbul Medical Journal published by Galenos Publishing House.
©Telif Hakki 2020 Saglik Bilimleri Universitesi istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.


https://orcid.org/0000-0001-8647-2970
https://orcid.org/0000-0002-6118-2317

Introduction

Congenital spinal deformities accompanied by medulla spinalis
anomalies occur in the prenatal period. When left untreated, they can
lead to severe complications and even death due to respiratory and
cardiovascular system perturbations and other related adverse events
(1). Most of the medulla spinalis anomalies develop as a result of
a neural tube defect, and the most common ones are tethered cord,
syringomyelia, diastematomyelia and myelomeningocele (2).

Since this condition is an early-onset defect and might be diagnosed
in the early postnatal period, planning a correction strategy for the
future is highly essential. Although the rapid growth phase is initiated,
spinal deformities become more severe, unbalanced and rigid, making
the correction and fusion surgery more challenging and complicated,
particularly in the presence of a medulla spinalis anomaly. A progressive
neurologic deficit can develop and prevent ambulation for severe and
untreated cases (3,4).

Traditional treatment of severe spine deformity with medulla
abnormality is at least a two-stage surgery, which is planned with the
collaboration of an orthopaedic and neurosurgeon. However, this
approach might affect hospitalisation time, cost and complication rates.
And since the patient will go through two operations, hospitalisation
and wound healing process, life quality and daily activities would be
impaired. There are a limited number of studies on the one-stage
combined surgical treatment of spinal deformity and medulla spinalis
abnormality corrected simultaneously (5).

This study aimed to retrospectively evaluate the results of simultaneous
correction of spinal and medulla spinalis deformities in the paediatric
population and compare the outcomes with the data of a control
group consisting of spinal deformity cases without medulla spinalis
abnormality.

Methods

This study included 26 patients with spinal deformities such as rigid
scoliosis and kyphosis operated for deformity correction and 8 who
underwent a simultaneous correction of spinal and medulla spinalis
deformities.

All deformity correction surgeries were performed by the same
orthopaedic surgeon, and the same senior neurosurgeon attended the
cases for the correction of medulla spinalis abnormality. This study was
approved by the Ethics Committee of Yeni Yiizyil University (decision
no: 2019/3, date: 04.03.2019), and all patients’ parents had signed
written consent. The spinal pathologies of the study group consisted of
diastematomyelia inthree, tethered cord in three and meningomyelocele
in two subjects. Both patients and the study group had spinal deformity
cases; however, a preoperative magnetic resonance imaging (MRI) study
revealed the presence of medulla spinalis abnormality in eight cases.
Thus, a one-stage combined surgical treatment procedure was planned
for this group and evaluated as the study group in the context of this
study.

All  cases had whole spine anteroposterior and lateral
orthoroentgenogram and spinal MRI before surgery (Figure 1).

Mert and Karatay. One-stage Surgery of Spinal-intraspinal Defects

Diagnosis, age, additional pathologies and neurological and radiological
findings were recorded. All patients were reviewed by a paediatrician
for additional pathologies, and surgical approval was obtained from an
expert team that evaluated the involvement of any other systems.

Posterior instrumentation and deformity correction using pedicle
screws and rods were performed by the orthopaedic surgeon.
Neuromonitorisation was used in the whole operation period to prevent
neurological damage.

Intraoperative and postoperative measures including operation time,
intensive care unit (ICU) duration, hospital stay, blood loss, any early
postoperative X-rays and late complications and second revision surgery
requirements were evaluated and reported (Figure 2).

Statistical Analysis

SPSS 20.0 statistical software program (IBM, Armonk, NY, USA) was used
in all analyses.

Results

The mean age of the patients ranged from 5 to 15 (mean, 9) years. There

Figure 1. (a) Preoperative axial
preoperative coronal MRI scan

MRI: magnetic resonance imaging

Figure 2. (a) Preoperative and (b) early postoperative X-ray of the same
patient
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were 9 female and 25 male patients.

The mean correction ratio of the deformities was 52.4%. The mean
operation time was 5.8 (range, 5-8) h in the study group and 3.4 (range,
3-5) h in the control group (p<0.05). The mean blood losses were 1720
(range, 1400-2400) and 1410 (range, 1200-2000) mL in the study and
control groups, respectively (Table 1).

All patients in the study group stayed in the ICU for at least 1 day, and
the patients from the control group were taken into ICU if indicated
by the anaesthesiologist. The mean hospitalisation time was 6.4 (range,
5-9) days in the study group and 4.2 (range, 3-7) days in the control
group (p<0.05).

The average follow-up was 3.2 (range, 2-6) years. None of the patients
had an impaired neurological status after the surgery. One patient
required revision surgery because of a broken rod. Two patients
experienced superficial infection, and one patient had a cerebrospinal
fluid (CSF) leak, which did not require surgical intervention. One patient
had cerebral palsy and was wheelchair-bound, and his or her status did
not change following the surgery.

Discussion

There is no consensus that concomitant spinal deformities and
medulla spinalis abnormalities can be corrected in a single session by
the cooperation of an orthopaedic and neurosurgeon. Operations by
these two medical disciplines in different periods are the conventional
approach due to different reasons (6,7). Although some medical centres
have a medical team of various disciplines for these cases, some hospitals
have experienced on either spinal or neural surgery. Furthermore, there
isa common belief that combined surgeries in one session are related to
increased intraoperative blood loss, prolonged hospital and ICU length
of stay and higher complication rates (8). Although the conventional
approach for the correction of both deformities includes at least a
two-level correction surgery, difficulties such as longer duration of
hospitalisation, the burden of additional surgery, lengthened process
of wound healing and medical costs advocate a one-stage surgical

Table 1. The comparison data of the study and control groups
Spinal deformity

Variables and abnormality Deformity p
(n=8) (n=26)

Age (years) 9.25+3.86 9.82+5.12 NS

F/M 2/6 7/19 NS

Operation time (h) 5.8+£2.12 3.4+1.64 <0.05

:2:3‘[’“"5"““‘3 blood 2> 0+286 14104632 NS

Length of ICU stay 2.3610.67 1.02+0.34 NS

tigpg):raﬁ;tion (days) 6438 42536 <0.05

Complications

Rod break 1 0

Infection 0 2

CSF leak 1 0

F: female, M: male, ICU: intensive care unit, CSF: cerebrospinal fluid, NS: not significant
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correction as a more beneficial alternative. Also, multiple surgeries have
comorbidities in terms of surgery risks and recurrent anaesthesia and a
negative effect on the patient. Since most of the patients in this group
are in school age, their academic condition might also be compromised
because of the burden of multiple surgeries during the management
process.

In our study, we performed a surgical intervention on the patients
with concomitant spinal and medulla spinalis defects in the
same session, working in harmony with the neurosurgery team.
The intraoperative blood loss and the length of ICU stay did not differ
between the groups in our study.

The prevalence of additional medulla spinalis deformities alongside
a spinal defect varies between 38% and 43% (9,10). The variation
between the study groups might be a result of the different imaging and
diagnostic techniques, and with the implementation of high-resolution
MRI, the sensitivity is increased during the time. In the current study, the
intraspinal anomalies diagnosed were diastematomyelia, tethered cord,
and meningomyelocele, and all were proven by MRI scanning.

In their consecutive series of 24 patients with additional intraspinal
pathologies, Murans et al. (11) suggested that an additional
neurosurgical procedure combined with fusion surgery did not increase
the complication rates compared with fusion surgery alone in their
24-month follow-up period. Their findings reporting a longer operation
time is consistent with our data. In their case series of 21 patients,
Hamzaoglu et al. (12) suggested that the simultaneous surgical treatment
for congenital deformity and intraspinal abnormality is a convenient
surgical approach and an efficient alternative and safe treatment option
without significant complications.

We did not detect a difference of the age of presentation for both the
study and the control groups; thus, we claim that intraspinal defects
might not have a presentation and complaint, and all cases planned for
spinal deformity surgery should be evaluated using a proper imaging
tool to reveal the presence of an additional defect. The decision of a
one-stage surgery should be made with a thorough evaluation of each
case by expert physicians, and possible complications that might arise
from a longer operation and hospitalisation time and increased blood
loss should be taken into consideration.

The overall complication rate for the surgical correction of spinal
and medulla spinalis abnormalities highly vary, depending on the
characterisations of the patient. Implant-related perturbances,
infections, correction loss and arthrosis are among the widely observed
adverse events in these cases (13,14). Rod break in one patient with
meningomyelocele was managed with a reoperation using an additional
rod and allograft. CSF leak in one patient with diastematomyelia
spontaneously disappeared with conservative treatment. The superficial
infection in three patients in the control group was treated with proper
antibiotics.

The strengths of our study are that this is a single-centre study,
reporting the experience of one orthopaedic surgeon on the correction
of spinal defects accompanied by medulla spinalis abnormalities.



Despite the small number of cases, our data revealing a similar level of
intraoperative blood loss and length of hospital stay with a one-stage
procedure might suggest the simultaneous correction in one session as
a standard approach for appropriate cases.

Conclusion

We report that a combined one-stage orthopaedic and neurosurgical
intervention performed in a single session is a safe and convenient
approach and does not increase the risk of complications, and the long
duration of the surgery does not adversely affect the length of ICU stay
and volume of blood loss during the surgery.
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Appendiceal Mucocele Spontaneously Drained into the Cecum:

Report of a Case

Cekuma Spontan Olarak Drene Olmus Olan Apendiks Mukoseli: Olgu Sunumu
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ABSTRACT

0z

We aimed to present a case of appendiceal mucocele who
was admitted with abdominal pain, operated under elective
conditions and found to have been spontaneously drained from
the root of the appendix to the colon in surgical exploration.
A 41-year-old male patient was admitted to the emergency
department with abdominal pain. In clinical examination;
tenderness, rebound and defense in the lower right quadrant
of abdomen and leucocytosis were detected. Computerized
tomography scan showed the appearance of a cystic dilated
appendix. After resolution of the physical examination findings
based on the antibiotic treatment, we decided to perform
elective surgery. In surgical exploration, ileocecal resection was
performed by determining the mucocele of the appendix that
had been spontaneously drained from the root of the appendix
into the cecum lumen. On the sixth day after the operation,
he was discharged without complications. Histopathological
examination revealed high-grade appendiceal mucinous
neoplasia. Our patient’s follow-up in the first year after the
surgery revealed no recurrence. The patient is disease-free
at the end of his first postoperative year. The mucocele of
the appendix is a cystic neoplasia containing mucin and its
perforation during surgery may result in the development of
pseudomyxoma peritonei in the late period. In our case, the
fact that the lesion was spontaneously drained into the lumen
of the colon reduced the risk of the mucocele rupturing and
spreading into the abdomen during surgery.

Keywords: Appendix, neoplasms, mucocele, cecum, general
surgery

Karin agrisi sikayeti ile basvuran, elektif sartlarda ameliyat
edilen, cerrahi eksplorasyonda apendiks kokiinden kolona
spontan drene olmus oldugu saptanan apendiks mukoseli
olgusunu sunmayi amacladik. Karin agrisi sikayeti ile acil
poliklinige basvuran 41 yasinda erkek hastada sag alt
kadranda hassasiyet, defans, rebound bulgulari ve lo6kositoz
saptandi. Bilgisayarli tomografide kistik dilate apendiks
gortinimu izlendi. Antibiyotik tedavisine baslanan hastanin
fizik muayene bulgularinin gerilemesinin ardindan elektif
ameliyat karari alindi. Cerrahi eksplorasyonda; apendiks
koktinden ¢ekum liimeni igerisine spontan drene olmus olan
apendiks mukoseli saptanarak ileogekal rezeksiyon uygulandi.
Takiplerinde komplikasyon gelismeyen hasta ameliyat
sonrasl altincl giinde taburcu edildi. Histopatolojik inceleme
sonucunda yiiksek dereceli apendiseal miisin6z neoplazi
saptandi. Hastamizin ameliyat sonrasi birinci yilindaki takipleri
niikssiiz devam etmektedir. Apendiks mukoseli, misin iceren
kistik bir neoplazi olup cerrahi sirasinda perfore olmasi geg
donemde psodomiksoma peritonei gelisimi ile sonuglanabilir.
Olgumuzda lezyonun kolon liimenine spontan olarak drene
olmus olmasi, ameliyat sirasinda mukoselin riiptiire olarak
karin icerisine yayilmasi riskini azaltmistir.

Anahtar Kelimeler: Apendiks, neoplaziler, mukosel, cekum,
genel cerrahi

Introduction

Appendiceal mucocele is a rare formation that causes obstructive
dilatation in the appendix by the accumulation of mucoid material in
the lumen (1). We aimed to present the case of appendiceal mucocele
who was admitted with abdominal pain, operated under elective
conditions in our clinic and found to have been spontaneously drained
from the root of the appendix to the colon during the exploration.
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Case Report

Forty-one-year-old male patient was admitted to the emergency
department due to increased abdominal pain complaints lasting about
five months. The patient had no known history of chronic disease, and
physical examination showed signs of abdominal tenderness, defense,
and rebound in the lower right quadrant. Leukocyte count as 17000/
mm? and c-reactive protein value as 8.66 mg/dL were revealed in the
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laboratory tests. Computed tomography (CT) showed the appearance
of cystic dilated appendix associated with cecum and lumen filled
with fluid, no appearance consistent with rupture or intra-abdominal
fluid collection (Figure 1). Having obtained signed informed consent
from the patient, he was admitted to the General Surgery Department
with a referral diagnosis of appendiceal mucocele and he was treated
with antibiotics. After the abdominal pain, physical examination and
laboratory findings declined, we decided to perform the operation
under elective conditions during his hospitalization. Surgical exploration
revealed a lesion consistent with cystic neoplasia, which originated from
the appendix, showed adhesion to the anterior wall of the abdomen and
meso of the ileum, with low luminal pressure. When the dissection was
continued, we determined that this lesion was an appendiceal mucocele
of approximately 15x6 cm which had been spontaneously drained from
the root of the appendix into the cecum lumen (Figure 2). Frozen section
examination was performed of the peritoneal area of the adhesion to
the anterior abdominal wall and it was reported that fat and connective
tissues containing chronic inflammatory elements were observed
and no mucin or glandular structures were seen. Extensive ileocecal
resection with safe surgical margins was performed in the case with no
spread that could have been caused by luminal opening, perforation
or intra-abdominal implantation. The patient with no complications
during his postoperative follow-up period was discharged with surgical
recovery on his sixth postoperative day. Histopathological examination
of the specimen revealed high-grade appendiceal mucinous neoplasia
confined to the mucosa with no signs of invasion. No lymphovascular
invasion, perineural invasion or tumor deposit were observed in the
patient with negative surgical margins and signs of reactive hyperplasia
were observed in 42 dissected lymph nodes. Our patient’s first year
follow-up after the surgery has been continuing without any late-term
complications or recurrence.

Discussion

Appendiceal mucocele, first described by Rokitansky in 1842, is a clinical
entity describing neoplasia with malignant potential and containing

Eren et al. Appendix mucocele spontaneously drained into cecum

mucin (1,2). In various series, it has been reported to occur in 0.2-0.7%
of appendectomies (3).

Most of the patients are asymptomatic, and symptoms such as
abdominal pain, intra-abdominal mass and weight loss are most
commonly seen in symptomatic patients. Eight percent of patients
are admitted with clinical features of acute appendicitis (4). Diagnosis
is usually incidental during surgical exploration with the prediagnosis
of acute appendicitis in emergency cases or made by ultrasonography
and/or computed tomography in cases investigated under emergency
or elective conditions.

Four different histopathological types of mucocele are present; 29%
are simple mucocele, 31-34% are epithelial hyperplasia or musinous
cystadenoma and 5% are mucinous cystadenocarcinoma (3). Median
age of patients diagnosed with malignant musinous adenocarcinoma
is 60 and five-year survival is around 58% (5). According to pathological
terminology reported in a current consensus study, lesions that
show architectural features of low-grade mucinous neoplasia and
do not show infiltrative invasion but contain high-grade cytological
atypia are classified as high-grade appendiceal mucinous neoplasia
(6). Histopathological examination of our case showed high-grade
appendiceal mucinous neoplasia confined to the mucosa, which showed
no signs of invasion, and no findings of carcinoma.

Appendiceal mucoceles are usually asymptomatic (7). In the study of Lien
et al. (8), when the external diameter of the appendiceal mucocele was
15 mm or greater, the sensitivity and specificity of CT were determined
as 83% and 92%. These lesions detected in CT are usually located in the
lower right abdominal quadrant and characterized by the appearance
of an encapsulated cystic mass with a diameter of 2-20 cm contains
calcification by 50% (7). In our case who was admitted with abdominal
pain, an encapsulated cystic dilated lesion was observed in the lower
right abdominal quadrant.

The standard treatment for the mucocele of the appendix is resection
with safe surgical margins. Some factors such as the size of the mucocele,

Figure 1. Coronal cross-section image of the appendiceal mucocele in
computed abdominal tomography

Figure 2. Surgical image showing easy manipulation of the appendiceal
mucocele due to low luminal pressure
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involvement of the root of the appendix and histopathological findings
may affect the extent to which the resection should be and there is still
no consensus on the breadth of optimal surgery (9). If there is only
one simple mucocele confined to the appendix and if the root of the
appendix is intact, appendectomy is sufficient while cecum resection
is suggested in the presence of root involvement. On the other hand,
ileocecal resection or right hemicolectomy is recommended if there is a
high suspicion of malignancy in patients with mucocele involvement to
the cecum wall and/or ileum (10). However, it has been reported in few
studies that right hemicolectomy may not offer a survival advantage
compared to other surgical methods (9). Laparoscopic surgery is a viable
method however, open surgery may be preferred due to the risk of
perforation (1,9). During open surgical exploration, ileocecal resection
was performed in our case after visualizing that the lesion started from
the base of the cecum and extended along the entire appendix.

In cases of appendiceal mucocele, it is necessary to make sure that
the lesion is not perforated during surgery. Because, peritoneal
implantation of mucinous material in perforated patients may result in
pseudomyxoma peritonei in the late-term follow-up (7). In our case, it
was seen that mucocele content was spontaneously drained providing
internal drainage to the cecum and also decompressed the luminal
pressure in the lesion and facilitated easier manupilation during
surgery and reduced the risk of perforation.

Conclusion

Appendiceal mucocele is a rare cystic neoplasia containing mucin and
its treatment is surgical. Its perforation during surgery may result in
the development of pseudomyxoma peritonei in the late period. In the
case presented, spontaneous drainage of the lesion to the lumen of the
colon reduced the risk of the mucocele rupturing into the abdomen
during surgery.
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Hypertrophic Olivary Degeneration Secondary to Head Trauma

Kafa Travmasi Sonrasi Gelisen Hipertrofik Olivar Dejenerasyon
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ABSTRACT

0z

Hypertrophic olivary degeneration (HOD) is a rare form of
transsynaptic degeneration and is the only type which occurs
with hypertrophy rather than atrophy. It develops due to
pathologies affecting conduction in the dentato-rubro-olivary
pathway. Despite being the classic HOD-related findings, palatal
tremor, Holmes tremor, nystagmus, and cerebellar ataxia are
not usually present in patients. Most cases are asymptomatic,
and HOD is incidentally detected on magnetic resonance
imaging scans. This paper reports the case and imaging results
of a 60-year-old male patient that presented with findings of
acute infarction at the posterior aspect of the mesencephalon

Hipertrofik  olivar  dejenerasyon  (HOD) transsinaptik
dejenerasyonun nadir gortilen bir formu olup atrofi yerine
hipertrofiyle presente olan tek dejenerasyon tipidir. Dentato-
rubro-olivar yoldaki iletimi etkileyen patolojiler sonucu ortaya
ctkmaktadir. Palatal tremor, Holmes tremor, nistagmus ve
serebellar ataksi klasik olarak HOD ile iliskili bulgulardir,
ancak bunlar genellikle hastalarda mevcut degildir. Hastalarin
cogu asemptomatiktir ve manyetik rezonans gortintiileme
taramalarinda insidental olarak bulunabilir. Burada 60 yasinda
erkek hastada, kafa travmasi sonrasi solda pons-mezensefalon
posteriorunda ve stiperior serebellar pedinkiilde akut enfarkt

and pons and superior cerebellar peduncle following head

trauma and developed right contralateral HOD.

Keywords: Hypertrophic olivary degeneration,
Mollaret triangle, dentato-rubro-olivary pathway, MRI

Introduction

Hypertrophic olivary degeneration (HOD) is a transsynaptic degeneration
resulting from disruption of the communication between the dentate
nucleus of the cerebellum and the inferior olivary nucleus. The area
forming this cycle is known as the Guillain-Mollaret triangle (1). HOD
usually develops secondary to destructive events occurring in the
brainstem or cerebellum, including this triangle. The dentato-rubral
and rubro-olivary pathways are impaired by the denervation of olivary
neurons (2). Hypertrophy of the target organ due to transneuronal
degeneration is specific to the inferior olivary nucleus. This degeneration
was first described by Guillain and Mollaret in a case of palatal myoclonus
that developed following an isolated lesion occupying the inferior
cerebellar peduncle (1). Events that are most commonly known to cause
HOD include stroke, trauma, tumours, brain surgery interventions, and
gamma knife surgical treatment of brainstem cavernoma (2). In this
paper, we present the radiological findings of HOD that developed in
the olivary nucleus following trauma. Informed consent form was taken
from the patient.
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olusan ve sonrasinda ortaya ¢ikan sag kontralateral hipertrofik
olivar dejenerasyon goriintileme bulgulart ile birlikte
sunulmaktadir.

Guillian-

Anahtar Kelimeler: Hipertrofik olivar dejenerasyon, Guillian-
Mollaret ticgeni, dentato-rubro-olivar yolak, MRG.

Case Report

A 60-year-old male patient was brought to our emergency department
with head trauma due to a fall. His history included ethanol use and
mental retardation. On examination, the patient was cooperative, but
his orientation was limited and dysphasic. The pupils were isochoric,
the four extremities were moving, and the vitals were stable. Cranial
computed tomography revealed haemorrhage in the left parietal lobe
and fracture lines in the mastoid and squamous parts of the right
temporal bone (Figure 1). Cranial and diffusion magnetic resonance
imaging (MRI) showed subdural haemorrhage in the left parietal region
and areas of acute, diffusion-restricted, hyperintense infarction in the
posterolateral regions of the left mesencephalon and pons and at the
level of the superior cerebellar peduncle on T2-weighted images (Figure
2). There was subarachnoid haemorrhage in the intraventricular area
and left cerebral hemisphere. The patient’s treatment was initiated in
the intensive care unit and his symptoms almost completely improved
in about one month. On the control MRI, an infarct area in the late
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subacute process was observed in the posterolateral regions of the left
mesencephalon and pons, which also affects the superior cerebellar
peduncle and is surrounded by haemosiderin pigment. At the right
medulla oblangata level, there was a nodular lesion in the olivary
nucleus, which was hyperintense on T2-weighted and fluid-attenuated
inversion recovery (FLAIR) images and showed no restriction in diffusion-
weighted images. This lesion was evaluated as a HOD (Figure 3). The
patient was followed up by the neurology outpatient clinic.

Discussion

HOD isa type of transsynaptic degeneration characterised by hypertrophy
of the inferior olivary nucleus in response to any damage to the dentato-
rubro-olivary pathway. These formations are interconnected through
the superior cerebellar peduncle, central tegmental tract, and inferior
cerebellar peduncle (3). This structure is a component of the reflex arc

i

Figure 1. Cranial computed tomography showing a. haemorrhage in the
sulci in the left parietal lobe (black arrow) and b. fracture lines in the
mastoid and squamous parts of the right temporal bone (yellow arrows)

Figure 2. The diffusion-weighted image showing subdural haemorrhage in
the left parietal region (a), and acute infarct areas in the left posterolateral
regions of the mesencephalon (b) and pons (c), and at the level of the
left superior cerebellar peduncle (d) with diffusion restriction in the left
cerebellar hemisphere (a)
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that allows voluntary movements to be performed (3). Common causes
of HOD include infarction, haemorrhage, arteriovenous malformation,
tumour, trauma, previous surgery, inflammation, and demyelination
(3). In addition, abscess, Wilson’s disease, metronidazole toxicity, and
neuro-Behcet’s disease can cause HOD (4). Pathological changes that
occur in HOD are characterised by neuronal growth and vacuolisation,
astrocytic hyperplasia, demyelination, and gliosis. HOD is considered
to occur secondary to the loss of afferent inputs to the inferior olivary
nucleus (4). After the appearance of a destructive lesion within the
Guillain-Mollaret pathway, HOD develops within weeks or months, and
the pathological changes can last from three to five years (2,5). On the
T2-weighted and FLAIR images, HOD is seen as an expanding nodular
lesion with an increased signal (about one month after the first lesion).
No contrast enhancement or diffusion restriction occurs, and the
condition is usually persistent (5). HOD is observed in three stages on
the T2-weighted MRI images. In stage one covering the first six months,
there is only hyperintensity of the lower olivary core. The second stage
lasts from six months to three to four years and is characterised by
hypertrophy and hyperintensity in the olivary core. The third stage
starts with the resolution of the hypertrophy of the olivary core and
persistence of the hyperintense signal and may continue indefinitely (6).

HOD clinically manifests with palatal myoclonus, ocular myoclonus,
and tremor (3). Palatal tremor, also known as palatal myoclonus, is a
typical finding of HOD and presents in the form of rhythmic, involuntary
movements in the soft palate (3). If the primary lesion is confined to the
tegmentum, the hypertrophic olivary nucleus becomes ipsilateral (5). If
the primary lesion is located in the dentate nucleus or superior cerebellar
peduncle, olivary degeneration develops contralaterally (5). Olivary
degeneration is bilateral in the lesions occupying both the dentate
nucleus and the tegmentum (5). Brainstem infarction, inflammatory
diseases, and demyelinating and neoplastic diseases are investigated in

Figure 3. A nodular lesion in the olivary nucleus in the right medulla
oblongata, which is hyperintense on T2-weighted (a) and FLAIR (b) images
and shows no restriction in diffusion-weighted images and ADC maps (c)

FLAIR: fluid-attenuated inversion recovery, ADC: apparent diffusion coefficient



the differential diagnosis of HOD (7). The lack of contrast enhancement
in HOD helps to exclude some inflammatory and contrast-enhanced
tumors (7). Hypertrophy of the nucleus is not a common finding in
patients with demyelinating lesions and chronic infarction. Diffusion
tensor imaging and magnetic resonance fibre tractography have been
shown to be useful in demonstrating the impairment of the Guillain-
Mollaret pathway (7).

Conclusion

HOD is relatively rare. Identification of HOD in MRI is very important
because imaging findings are very similar to those of more serious
pathologies, including tumours, infarction, demyelinating lesions, and
infections. Having the knowledge concerning imaging characteristics
can help to avoid unnecessary examinations and interventions for the
patients.
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Retromandibular Venous Ectasia Mimicking a Parotid Mass:
A Rare Case Report with Computerized Tomography Imaging

Findings

Parotis Kitlesini Taklit Eden Retromandibular Venéz Ektazi: Bilgisayarli Tomografi
Goriintileme Bulgulari ile Birlikte Nadir Bir Olgu Sunumu
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ABSTRACT

0z

Venous ectasia of the retromandibular vein is an extremely
rare lesion that may mimic a parotid mass. Patients developing
such lesions are often asymptomatic, and the lesions are
incidentally detected during imaging tests. Accurate diagnosis
is very important to prevent unnecessary surgical procedures.
Here we present the case of a patient with venous ectasia of
the retromandibular vein that mimicked a parotid mass and

Retromandibular venin venoz ektazisi cok nadir olup parotis
kitlelerini taklit edebilir. Hastalar siklikla asemptomatik olup
lezyonlar tesadufen goriintileme yontemleri ile saptanir.
Gereksiz cerrahi prosedirlerden kaginmak icin dogru tani
koymak cok onemlidir. Biz burada tesadiifen saptanan ve
parotis kitlesini taklit eden retromandibular venoz ektazi
olgusunu sunuyoruz.

was incidentally detected.

Keywords: Retromandibular vein, venous ectasia, computed

tomography

Introduction

Venous ectasias of the retromandibular vein (also known as the posterior
facial vein) are extremely rare lesions that may mimic a parotid mass
on imaging tests (1). Patients are often asymptomatic and incidentally
diagnosed through imaging studies performed for other reasons (2).
Distinguishing between venous ectasias of the retromandibular vein and
parotid masses is crucial to prevent unnecessary invasive investigations
or procedures. Doppler ultrasound (US), computed tomography (CT) and
magnetic resonance imaging (MRI) can be used for diagnosis. Here, we
present the case of a patient with venous ectasia of the retromandibular
vein that mimicked a parotid mass and was incidentally detected in a
patient aged 59 years.

Case Report

A 59-year-old female patient, who was operated on for an intracranial
lesion in the right frontal region 6 months ago, was admitted to the
general internal medicine service for control. Vital signs, laboratory
findings and systemic physical examination were normal. There was no
palpable mass or lymphadenopathy in the cervical and supraclavicular

Address for Correspondence/Yazisma Adresi: Asli Tanrivermis Sayit MD, Ondokuz Mayis University Faculty of Medicine,

Anahtar Kelimeler: Retromandibular ven, venoz ektazi,
bilgisayarli tomografi

region. A brain MRI was performed for control. A tubular mass-like lesion
was incidentally noted in the left parotid gland. It was hypointense on
T1 weighted images (T1WIs) (Figure 1a) and hyperintense on T2 weighted
images (T2WIs) (Figure 1b). Moreover, contrast-enhanced T1WIs (Figure
1c) showed marked enhancement. A contrast-enhanced neck CT image
revealed a well-defined, lobulated, enhancing left parotid mass on axial
images (Figure 2a, b). It appeared to be tubular and inseparable from the

Figure 1a, b, c: A mass-like lesion is seen hypointense on T1 weighted
images (T1WIs) (a) and hyperintense on T2 weighted images (b) within the
left parotid gland. Contrast-enhanced T1WI (c) shows a tubular enhanced
lesion in the left parotid gland which is considered to be retromandibular
vein ectasia
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retromandibular vein on the coronal (Fig 2¢) and sagittal reformatted
images (Figure 2d). Venous ectasia of the retromandibular vein was
initially considered in the patient; she had no history of neck surgery
or infection. Her ears, nose and throat were normal. There was no
cervical lymphadenopathy.Consequently, no intervention or follow-up
was required for the lesion because it was asymptomatic. An informed
verbal consent was provided from the patient.

Discussion

The retromandibular vein is formed by the union of the superficial
temporal and maxillary veins and it descends into the substance
of the parotid gland, superficial to the external carotid artery but
beneath the facial nerve, between the ramus of the mandible and
the sternocleidomastoideus muscle. A commonly encountered
variation is when the retromandibular vein crosses the parotid gland.
The classification system of the International Society for the Study
of Vascular Anomalies splits vascular anomalies into two primary
biological categories: vascular neoplasms and malformations (3).
Vascular malformations are classified as low-flow malformations
(capillaries, veins and lymphatic vessels), high-flow malformations
(arterial malformations, arteriovenous malformations and arteriovenous
fistula) and combined malformations (phrase and venolymphatic
malformation) (3). According to this classification, venous ectasia is
considered a low-flow vascular malformation. Venous ectasia is rarely
observed in the neck and primarily occurs in the internal and external
jugular veins. Its occurrence in the parotid area is very rare, and there
are a limited number of case reports in the literature (1).

Similar to aneurysm, venous ectasia is characterised by structural
weakening of the vessel wall. Local trauma, inflammation, congenital
weakness, localised degenerative changes and possibly elevated
vascular flow and pressure are the possible causes of venous ectasia (1).
Venous ectasia is of no clinical significance, except for possible cosmetic
problems, which may not be present owing to deep localisation.

Figure 2a, b, ¢, d: A contrast-enhanced computed tomography shows a
well-defined, lobulated, enhancing left parotid mass (arrow) on axial images
(a, b). It also appears tubular and inseparable from the retromandibular
vein (arrow) on the coronal (c) and sagittal (d) reformatted images

Tanrivermis Sayit and Celenk. Retromandibular Venous Ectasia

It is often asymptomatic and rarely causes pulmonary embolism,
thrombophlebitis, rupture or thrombosis (2). Pulmonary embolism
owing to external jugular vein aneurysm has been reported in the
literature; therefore, pulmonary embolism should be considered in
cases of large retromandibular venous ectasias (4).

For the diagnosis of venous ectasia, imaging methods, such as Doppler
US, CT, MRI and venography, can be used (5). Fusiform or saccular
anechoic cystic lesions present with venous flow on colour Doppler
US examination. In addition, using the Valsalva maneuver during the
Doppler US is very useful for diagnosis. Venous ectasia is noted to be
hyperdense on contrast-enhanced CT images, possibly mimicking
benign or malignant parotid masses, lymphadenopathies and other
venous malformations. Venography is useful in diagnosis (5); however,
it is not preferred because it is invasive. It is important to differentiate
between venous malformations and parotid masses and to protect the
patient from unnecessary invasive procedures and surgery. Therefore,
radiologic imaging methods must be used for an accurate diagnosis
showing that the lesion originates from the retromandibular vein.
Because retromandibular venous ectasia is asymptomatic, treatment is
only administered in cases having cosmetic problems. Ligation surgery
or partial parotidectomy can be performed (5).

Conclusion

Venous ectasia of the retromandibular vein is an extremely rare lesion.
Using imaging methods, we can differentiate between venous ectasias
and benign and malignant parotid masses. Herein, we present a case of
retromandibular venous ectasia incidentally diagnosed via CT images.
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idiyopatik Anafilaksi: Olgu Sunumu
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ABSTRACT

0z

Anaphylaxis is a rapidly progressive and fatal type |
hypersensitivity reaction. Food, venom and drugs are the
most frequent triggers of anaphylaxis. Idiopathic anaphylaxis
is identified when other causes are excluded, and there is no
specific trigger. A four-year-old boy presented to the hospital
six times in the last 16 months with complaints of eyes and
lips angioedema, urticaria and dyspnoea; some reactions
were considered to be triggered by a stimulus (e.g., walnut,
Turkish pizza or peach), whereas some were considered to
have started spontaneously. Although he got bronchiolitis
at the eighth month, there was no other history of illness.
His brother is allergic to grass pollens. Physical examination
revealed no pathologic findings on admission. Laboratory tests
showed eosinophil count of 735/mm?, total IgE of 407 1U/mL,
meadow pollen-specific IgE of 66, dust mix-specific IgE of 7 and
tomato-specific IgE of 0.6 kU/L. Serum C4 and tryptase levels
were normal. Various H1/H2 antihistamines, montelukast
and adrenalin autoinjector were prescribed for the reactions.
He was diagnosed with idiopathic anaphylaxis according to
detailed anamnesis and laboratory results, although he was
considered to have food-induced anaphylaxis at the beginning.

Keywords: Anaphylaxis, hypersensitivity, immunoglobulin E

Anafilaksi hizli ilerleyen ve 6ltimcil tip 1 alerjik asir duyarlik
reaksiyonudur. Besin, venom ve ila¢c anafilaksinin en sik
karsilasilan tetikleyici faktorleridir. Diger nedenler dislanip
spesifik bir tetikleyici tespit edilemediginde idiyopatik
anafilaksi olarak tanimlanir. Dort yasindaki erkek hasta, 16
ay icinde 6 kez bazen uyaranla (ceviz, lahmacun, seftali vb.)
bazen de spontan olarak gerceklesen dudak-gozlerde sisme,
dokiintl ve nefes darhigi sikayetleri ile hastaneye basvurmustu.
Sekiz aylikken bir defa bronsiolit oldugu bilinen hastanin
baska hastalik oykisu yoktu. Abisinde ¢cim polenine alerjisi
oldugu 6grenildi. Yatisinda yapilan fizik muayenesinde o6zellik
gorilmedi. Laboratuvar testlerinde; eozinofil: 735/mm?, total
IgE: 407 IU/mL, cayir polen karisimina spesifik IgE: 66 kU/L, toz
karisimi: 7 kU/L ve domates: 0,6 kU/L saptandi. Serum C4 ve
triptazdegeri normal bulundu. Degisik H1/H2 antihistaminikler,
montelukast ve ataklar icin de adrenalin otoenjektor recete
edilmisti. Once besinle tetiklenen anafilaksi gibi distiniilen
hastanin, ayrintili anamnez ve tetkikler sonrasinda idiyopatik
anafilaksi tanisi konulmasindan bahsedilecektir.

Anahtar Kelimeler: Anafilaksi, hipersensitivite, immiinoglobulin E

Introduction

Anaphylaxis is a life threatening allergic early (type 1) hypersensitivity
reaction formed by the release of bioactive mediators from mast cells
and basophiles (1). Anaphylaxis can develop through an immunoglobulin
E (IgE)-mediated or non-IgE-mediated mechanism. In both situations it
has symptoms in systems such as; skin/mucosa (urticaria, angioedema)
respiration  (bronchospasm, laryngeal edema),
(hypotension, dysrhytmia, myocardial ischemia) and gastrointestinal

cardiovascular

(nausea, colic type stomach pain, vomit, diarrhea). Anaphylaxis can
be diagnosed when symptoms formed in at least two systems after
the potential (suspicious or unknown cause) exposure to an allergen.
Anaphylaxis is usually caused by foods, drugs, and insect stings (venom).
In general the prevalence of anaphylaxis is between 2% - 0.05% (1-3).

of Pediatrics, Division of Allergy and Immunology, Sakarya, Turkey

Idiopathic anaphylaxis is diagnosed in the presence of signs and
symptoms consistent with anaphylaxis, although no specific trigger can
be detected in a patient. Prevalence is approximately 1/10.000. Since it is
firstly known in 1978 for the adults, case series have been reported for a
group of 335 child + adult subjects aged between 5-83 and a group of 22
children, however the experience is limited in Turkey (4,5). Unlike being
rarely seen, it is important in the clinical aspect in respect to disease
and death risk. It should also be noted that today there is no proven
treatment and it can be misdiagnosed with other important mast cell
diseases (eg. idiopathic mast cell activation syndrome, monoclonal mast
cell activation syndrome, systemic mastocytosis) (2,3,6). In this report,
we described a patient having anaphylaxis attacks after consumption
of various food elements (eg. walnut, Turkish pizza, peach) or being
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diagnosed with idiopathic anaphylaxis from detailed anamnesis and
laboratory, although he was considered as food-induced anaphylaxis at
the beginning and also we mentioned our experience about this disease.

Case Report

Four-year-old male patient had been admitted to hospital 6 times
with attacks in the last 16 months with itching, swelling of lips and
eyes, rash, urticaria, shortness of breath stimulated (different foods:
walnuts, Turkish pizza, peach) or spontaneously. In the first attack, he
had applied to hospital with urticarial rash, oedema in eyelids and in-
mouth symptoms 10 minutes after he ate walnuts. Being diagnosed
with the allergic reaction; antihistaminic and dexamethasone treatment
had been applied. With the purpose of further examination and
treatment, the patient is hospitalized in pediatrics service. Although
he got bronchiolitis at the eighth month, there was no other history
of illness. In family history, his brother was allergic to grass pollens.
In the physical examination after his hospitalization, his general status
was good, growth and development was normal, tension: 90/60 mmHg,
cooperation and orientation were normal. Respiration, cardiovascular,
gastrointestinal and neurological system examination findings were
normal. After this treatment, the patient hospitalized 5 more time with
attacks some were thought to be triggered by a stimulus (e.g. Turkish
pizza, peach) and some were spontaneously started (unknown reason).

In the second attack, the patient had been admitted to hospital with
pruritus, urticarial rash, and cough symptoms 10 minutes after he ate
Turkish pizza. The patient had been given antihistamine (phenyramine)
and dexamethasone again and referred to the emergency service. In
pediatric emergency service, urticarial rash regressed, cough ended,
vital findings were stabile and the patient was hospitalized in pediatric
service on the purpose of supervision. In admission, the laboratory tests
were detected as the following; eosinophil: 130-735/mm?, total IgE:
591/407 1U/mL, meadow grass pollen specific IgE: 66.3 kU/L, specific
IgE-HP1 dust mixture: 7.38 kU/L and specific IgE-tomato: 0.65 kU/L. The
other specific IgE tests (tree pollen mixtures, mold allergens, green peas,
white beans, carrot, potato, peanut, walnut, brasilian nuts, almond,
coconut, chocolate, cacao, wheat flour, gluten, hazelnut, strawberry,
peach) results were negative. C4: 0.15 g/L, serum tryptase: <4 ng/
mL, latex RF: <11.5 IU/mL, c-reactive protein, antinuclear antibodies,
routine biochemistry, sedimentation rate, full urine analysis and
stools parasite examinations were normal (Table 1). In the skin prick
test applied to the patient with an age appropriate screening panel
consistent with specific IgE; histamine was 7x7 mm, dermatophagoides
farinae 5x7 mm and meadow grass 7x6 mm. Despite positive relation
with aeroallergens found, there was no clinical response (allergic rhinitis
or asthma) in the patient. The positive relation with tomatoes may be
explained by the attack after the patient ate Turkish pizza but there was
no prior information about patient’s allergy to tomatoes. No common
allergens found which can cause a cross reaction in between “tomatoes”
and “house dust mites and meadow pollen”. The patient was prescribed
with H, second generation antihistaminic (cetirizine, 2.5 mg/day and
desloratadine, 1 mg/day) and also 0.15 mg epinephrine auto-injector
(junior) to use in case of an attack before he was discharged.

Oner Ozdemir Idiopathic Anaphylaxis

The patient was then admitted to the hospital with four attacks,
sometimes suspected of stimulus (such as peaches) and sometimes
spontaneous (unknown reason). Despite the third attack had started
spontaneously without any trigger, the parents had not applied
epinephrine auto-injector and applied to pediatric emergency
service. With the following vital findings; pulse: 160/min, respiration:
40/min, blood pressure: 80/60 mm/Hg, SPO2: 91% the patient had
been diagnosed with anaphylaxis and cured right after epinephrine
treatment. The patient was prescribed with H, (pheniramine maleate, 2
mg/kg/day) ve H, (ranitidin, 2 mg/kg/day) antihistaminic syrups and also
epinephrine auto-injector to use in case of an attack.

Similarly, in the fourth attack which started with skin and respiratory
symptoms but with no trigger, the complaints regressed after
epinephrine auto-injector applied by the parents. The fifth attack had
started with pruritus, urticarial rash, cough and shortness of breath
symptoms 15 minutes after the patient ate peach, epinephrine auto-
injector had been applied at home and when the patient applied to
pediatric emergency service the symptoms had regressed. The patient
was hospitalized with the purpose of supervision and discharged after
12 hours with no problems. Like the third and fourth attacks, the sixth
attack happened with skin and respiratory symptoms but with no
trigger, and the complaints regressed after epinephrine auto-injector
applied by the parents.

Thereby the patient had 6 different attacks in 16 months. After the last
attack, montelukast (4 mg/day) was also included to patient’s medication
plan in addition to H, (ketotifen, 0.1 mg/kg/day) ve H, (ranitidin, 2 mg/
kg/day) antihistaminic syrups. Under these triple medication, no attacks
observed through more than 12 months of follow-up (Figure 1) Therewith,
firstly H, antihistaminic was removed from the medication plan. Then
H, antihistaminic was reductively removed from the medication plan
but planned to continue the montelukast treatment with the continuing
follow-ups. Considering the clinical profile and laboratory test results,
the patient was diagnosed with Idiopathic Anaphylaxis. (An informed
verbal consent was provided from the patient’s parents for this report).

Table 1. Significant laboratory test results

Eosinophil 735 /mm?
Total IgE 591 1U/mL
Meadow grass pollen spesific IgE 66.3 kU/L
House dust mite specific IgE 7.38 kU/L
Tomato specific IgE 0.65 ku/L
Other specific IgE Negative
(4 level 0.15 g/L
Tryptase <4 ng/mL
RF <11.5 IU/mL
ANA Negative
CRP <3.02

IgE: immunoglobulin E, RF: rheumatoid factor, ANA: antinuclear antibodies, CRP:
c-reactive protein
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Figure 1. Decreasing attack numbers of the patient with idiopathic
anaphylaxis, before and after the treatment

Discussion

Anaphylaxis is described as a serious, life-threatening systemic
hypersensitivity reaction (1). As mentioned above, a patient who has
anaphylaxis related findings and symptoms but no specific trigger is
diagnosed with Idiopathic Anaphylaxis by ruling out the other causes
in differential diagnosis (2-7). The patient is diagnosed with detailed
history, physical examination, by ruling out the potential diseases and
with proper laboratory tests. Test platforms such as ImmunoCAP ISAC
103 ve ImmunoCAP 250 tests which search a large number of allergen
series and even in idiopathic cases, food proteins like omega-5 gliadin
and shrimp are determined as the factor (1).

In our patient, there was no reason to trigger anaphylaxis in skin and
serum tests other than specific IgE positivity against Tomatoes. Since
Turkish pizza can not be made without tomato and tomato paste,
tomato allergy may explain the suspicious reaction after Turkish
pizza, but besides the lack of a positivity for walnuts and peaches, the
development of three more attacks, the cause of which is unknown,
made us think that the case was idiopathic anaphylaxis.

Treatment is determined by the frequency of attacks of idiopathic
anaphylaxis. Individuals with idiopathic anaphylaxis may also undergo
anaphylaxis from physical, emotional, and infection-related causes
(e.g., trauma, tooth extraction, exercise, stress, anxiety). ldiopathic
anaphylaxis, despite previous different classifications, is divided into
two main classes according to the incidence of attacks (5). If more than
two attacks in the last two months or more than six attacks per year are
observed, it is considered as a common attack, whereas if it does not
meet one of these two conditions it is considered as a rare attack (2-7).
Combined treatment may be required in cases of idiopathic anaphylaxis
with frequent attacks. Prednisolone and an H1 antihistamine treatment
are recommended for three months (3). In rare cases, prophylaxis is
usually not necessary. In patients undergoing Steroid therapy, malignant
idiopathicanaphylaxisshould be considered when steroid therapy cannot
be discontinued over time (8). In malignant idiopathic anaphylaxis,
steroid therapy cannot be reduced or attacks are observed although
steroid therapy is used. Rituximab and omalizumab (anti-IgE) therapy
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may be tried in these patients (1,8). In our patient, sympathomimetic
(albuterol) and triple (ketotifen + ranidine + montelukast) prophylactic
treatment, which is indicated in the literature, was especially controlled
without the need for systemic steroid use and medical care costs were
reduced (9,10).

Monitoring during the first months of irregular treatment; 2 attacks
in a month observed in patients by changing H1 antihistamine
drugs (pheniramine and cetirizine) antihistamines ketotifen and H2
(Ranitidine) and adding Montelukast. Frequency of the attacks decreased
(4 attacks/15 months) and all the attacks completely were under control
with this combined drug treatment. In the past 12 months the attacks
had disappeared and the drugs were completely cut-off (Figure 1). Here
we would like to emphasize the failure of first and second generation
antihistamines in our patient and in particular that the combination of
ketotifen + montelukast is beneficial. It has been reported that fatality is
low in these patients, they are mostly in remission with drug treatment,
and the prognosis is good.

In differential diagnosis; Idiopathic Anaphylaxis can be misdiagnosed
with  systemic mastocytosis, malignancies,
pheochromocytoma, syndrome, autonomic epilepsy,
hereditary and acquired angioedema (2-7). To rule out the mastocytosis
disease, tryptase level was checked and found to be low. The other
malignancies and epilepsy were not considered with the patient’s clinic
and laboratory findings. Considering the angioedema etiology; since
the patient had urticaria during the attack and 4™ component (C4) of
complement was normal, this results in ruling out the hereditary and
acquired angioedema.

diseases such as
carcinoid

As a result, idiopathic anaphylaxis should be considered in patients
with anaphylaxis symptoms whose cause is not fully determined even
if different causes are suspected. By ruling out the differential diagnosis
reasons, detailed anamnesis and tests will result in certain diagnosis
of idiopathic anaphylaxis. Considering the probability of having attacks
spontaneously (with no reason), the patient should be prescribed with
epinephrine auto-injector appropriate for his/her age and warned to
keep themselves away from physical, emotional disorders and infections.
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