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INSTRUCTIONS TO AUTHORS

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

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

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

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

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

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki “Ethical Principles for Medical
Research Involving Human Subjects,” amended in October 201,
www.wma.net) is required for experimental, clinical, and drug
studies and for some case reports. If required, ethics committee
reports or an equivalent official document will be requested from
the authors. For manuscripts concerning experimental research
on humans, a statement should be included that shows that
written informed consent of patients and volunteers was obtained
following a detailed explanation of the procedures that they
may undergo. For studies carried out on animals, the measures
taken to prevent pain and suffering of the animals should be
stated clearly. Information on patient consent, the name of the
ethics committee, and the ethics committee approval number
should also be stated in the Methods section of the manuscript.

B AV

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

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

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

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

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

Authors are required to submit the following:

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

Preparation of the Manuscript

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

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

submissions and this page should include:

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

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

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

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

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

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

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

Manuscript Types

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

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

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

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

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

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

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

Title Page (see Original article section)

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

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

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

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

B A-VI

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the scope
of the journal that might attract the readers’ attention, particularly
educative cases, may also be submitted in the form of a “Letter
to the Editor.” Readers can also present their comments on the
published manuscripts in the form of a “Letter to the Editor.”
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.

Tables

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

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

Table 1. Limitations for each manuscript type

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

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

the Editor 500 No abstract | 5 tables No media

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

Figures and Figure Legends

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

In space, the special conditions of microgravity and exposure to cosmic radiation make substantial alterations compared to terrestrial
circumstances to the human body and organ functions. This review will try summarizing the recent development in the urological aspect of
the microgravitational environment and aerospace medicine despite the limited data as the topic. Aerospace has effects on kidney physiology,
body fluid, urination, and fertility. The overall renal response to microgravity can be summarized as is the retention of sodium, edema,
decreased blood volume, and an increase in the sympathetic tonus. Also, microgravitational environments facilitate urinary tract infections.
Changes in urine volume, urinary pH, and urinary citrate, calcium, and oxalate levels during a flight may predispose to urolithiasis. The
urological conditions necessitate special expertise in the field of space medicine. New technologies are also needed to develop providing

better service in the field of urological space medicine.
Keywords: Urology, microgravity, space

INTRODUCTION

It has been almost half a century since Neil Armstrong, the
NASA astronaut, walked on the moon’s surface and spoke the
phenomenal words “That’s one small step for a man. One giant
leap for human beings” (1). Nowadays, the steps of human
beings are approaching Mars. Because of this effort, our species
will eventually be an interplanetary species. This great success
brings many different problems that need to be solved. There
are two major parts of an aerospace mission. One is the vehicle
and engineering problems, and the other is the crew and the
physiological problems.

Homo sapiens evolved under gravitational forces. The physiology
of the body faces the gravitational force in every aspect of life.
The bones, blood pressure, muscle strength, the vertical position
of the body, lungs, almost up to cell diffusion pressures, the
gravitational forces must be in the equation.

As healthcare professionals, we must think, read, research and
at least develop some hypotheses about the upcoming health
issues in aerospace. This effort has started by Dr. Abraham T.K.

Cockett et al. (2) who firstly published the urologic implications
in zero gravity. This review will try summarizing the recent
development in the urological aspect of the microgravitational
environment and aerospace medicine despite the limited data
as the topic.

Kidney Physiology, Body Fluid, and Microgravity

Renal adaptation in space has been studied during various space
missions since the early 70s. Different hypotheses are suggested
explaining water and electrolyte homeostasis. Alternative
simulation models have also been suggested such as head-
out water immersion, head-down bed rest, supine lying, and
parabolic flights for human and tail-suspended rats for animals.
However, the physiology of humans showed differently in the
earth, in the lab, and in space (3,4).

The recent hypothesis about the adaptation of the human body
to the non-gravity environment splits the process into acute and
chronic phases. In the acute phase, the body fluids move up to
the cephalad locations of the body in the early period of the
flight (5).
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The overall result of the redistribution of the fluids to the
head, neck, and thorax area is the dilatation of the small
veins and astronauts have puffy faces. This alteration causes
such symptoms as nasal congestion, headache, the elevation
of intraocular pressure, and photophobia (6). Despite these
alterations, because of the disappearance of the gravitational
forces, central venous pressure is decreased and the left atrium
capacity and central blood volume are increased (5).

During the chronic phase of the adaptation, the body weight
remains the same while the effective blood volume decreases
markedly and the activity of the renin-angiotensin-aldosterone
system also increases. The overall renal response in the chronic
phase to microgravity can be summarized as is the retention of
sodium, edema, decreased blood volume, and an increase in the
sympathetic tonus (7).

Voiding in Space

On a normal day on earth regular person void 6-8 times per day.
However, voiding in space is fundamentally different from the
earth in terms of physiology, collecting, recycling, or eliminating
urine. It is an obligation to produce reliable solutions for
urination, which is a physiological requirement repeated 6 to 8
times a day, suitable for extraterrestrial conditions.

In space, the lack of gravity influence the urine in the bladder.
Normally on earth, urine collects at the bladder neck, while
in space it adheres to the bladder wall. The surface tension is
the major force for the urine. Thus, the sensation for urination
triggers only when the bladder is completely full. In the
continuation, negative pressure helps capillary action for the
urine transport from the bladder to the outward (8,9).

The difference in the environment may cause urinary retention
occasionally. There was a considerable number of acute
urinary retention (AUR) events reported during space flights.
The importance of AUR in space is an emergency that should
be intervened immediately and may also cause a mission
cancelation. The pathophysiology of the AUR was attributed to
different mechanisms. The altered sensation of the urination,
anticholinergic effects of the antiemetic drugs such as
scopolamine and promethazine taken for space motion sickness,
and possible unidentified voiding dysfunction were the major
reported causes of AUR There was one prolonged AUR (more
than 24 h) reported in astronauts who visited the orbit and
required catheterization (10,11).

Despite there being no mission cancelation reported due to
AUR, percutaneous bladder catheterization had been tested in
microgravity. Jones et al. (12) had conducted the study and tested
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the feasibility of suprapubic catheterization on the anesthetized
porcine model, in a scenario of a urethral catheterization is
impossible. They also had used ultrasonography to facilitate the
puncture. According to their reported result, suprapubic bladder
drainage is a safe and effective method in microgravity in case of
an emergency (12).

Another problem with the voiding in space is collecting the urine.
In the first American space flight on the 5" of May, 1961, there
was no urine collection system in the pressurized space suit.
The mission duration was planned for only 15 min. However,
unplanned delays caused the astronaut Alan Shepard to had to
wait for 4 h on the launch pad and his body, naturally, continued
to function. As a result, the land crew told the astronaut to do it
in the space suit without any idea about the consequences of the
electronics of the suit (13).

In early versions of space suits, there was no urine collecting
system. Consequently, developers have planned to use urethral
catheters for continuous drainage of the urine. However, this
solution was harmful to astronauts due to being uncomfortable,
non-hygienic, and could result in infection. Different urine
collecting devices were developed in the logic of a condom
shape cap, a connector, and a collecting bag. However, all
designs were incapable of collecting the urine properly in the
absence of gravity. Leakage, the flow of urine in one way in a
pressurized suit, positioning the collecting bag, and cleaning the
system were the major tackles. Recently, female astronauts were
added to the crew and the developed systems were not suitable
for female anatomy (8,13). Despite some efforts to develop
a female version of a urine collecting device, it was not used
widespread (14).

In the research to develop a gender-neutral urine collection
method, the point is to use maximum absorbency garments with
additional moisture wicking capability which is also called “space
diapers”. These garments look like bike shorts and collect up to
2 liters of liquid and, worn by both male and female astronauts
during launch, reentry, spacewalks, and emergencies (8).

Urinary Tract Infections

One of the important points in a long-term space flight is
to maintain the health of the astronauts. It has been shown
that space flights cause a state of immunosuppression (15).
Also, virulence and antibiotic resistance of microorganisms is
increased in a microgravitational environment (16-18). These
factors facilitate a urinary tract infection during a space mission.
Consequently, there were different types of genitourinary
infections reported during space flights such as pyelonephritis
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or prostatitis. However, none of them caused early termination
of the mission and were treated successfully with antibiotics
(9). The resources of a space shuttle are limited to diagnosing a
urinary tract infection whereas the international space station
has resources that allow through biochemical analysis of the
blood or urine. Also, basic ultrasound can be performed with
the guidance of ground control to diagnose a complicated
factor such as urinary tract calculi. Different antibiotic options
including broad-spectrum intravenous antibiotics exist in the
international space station (19,20).

Urolithiasis in Space

Urolithiasis is an important medical condition that should be
considered not only to impact the astronaut’s health but also to
affect the continuation of the mission. Various studies and reports
showed that total urine volume, urinary pH, and urinary citrate
decreased and urinary calcium and oxalate increased during a
space flight (21). These alterations could depend on the limited
intake of water, lack of fruit, and fresh vegetables (as a source of
citrate), decreased vitamin D levels (decreased ultraviolet light
exposure), limited mobilization (bone demineralization) (22,23).

Most of the space flight crew members developed stone after
the mission. There were 12 NASA astronauts and 1 Russian
cosmonaut who developed renal stone (21). None of the renal
stone events have caused the cancelation of the mission.
However, efforts remained to prevent the development of
urolithiasis in astronauts during space missions. Whitson et al.
(24) showed the efficacy of potassium citrate intake to prevent
the development of renal stone in astronauts in their double-
blind, placebo-controlled study. Besides the preventive efforts, a
compact system to diagnose, burst, and reposition the stone has
been developing (25). The goal is to redefine the kidney stone
from an uncontrolled factor to a controlled component of space
flight.

Fertility in Space

The magnetosphere layer of our planet protects all creatures
living on earth from the radioactive effect of highly ionized heavy
particles coming from space. However, during a space flight,
radiation exposure isincreased which has potential consequences
such as nuclear damage (26). It has been shown that 150 mSv
and 650 mSv radiation in men and women, respectively, to
the gonadal tissues are sufficient to cause temporary infertility
(27). Experiments on animals showed that short-term space
flight does not influence the cytoskeletal of sperm-specific
proteins while there are changes at the gene expression level

(28). However, a different experimental animal study in mice
claimed that long-term space flight causes degenerative changes
in the seminiferous tubules and the reduction of the number of
epididymal sperms (26).

These data suggest that the reliable solution for reproduction in
space is to protect both male and female gametes from exposure
to space radiation. Another experimental study demonstrated
that the freeze-dried spermatozoa which are protected from
space radiation in a special vehicle could be used to generate
offspring (29). The future of human beings in space seems
to be related to the improvements in assisted reproductive
technologies.

CONCLUSION

Human beings are closer than ever to becoming an
interplanetary species. Advances in space travel are pushing the
boundaries of medicine in this regard. The urological conditions
necessitate special expertise in the field of space medicine. New
technologies are also needed to develop providing better service
in the field of urological space medicine. This field, which is still
in its infancy, can become popular in close future.
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Abstract

Objective: Gastric cancer consists of many histological subtypes. The prognostic value of histological types in stomach cancer is not well
defined. In this study, we investigated the effects of different histological types on surgical and oncological outcomes in stomach cancer.

Methods: Patients with a histology of undifferentiated carcinoma, neuroendocrine tumors, and gastrointestinal stromal tumors were
included in the study of 1,060 patients who underwent gastrectomy for gastric cancer between 2010 and 2019. They were divided into three
groups as group 1 (undifferentiated tumor), group 2 (neuroendocrine tumor), and group 3 (gastrointestinal stromal tumor). Demographic and
clinical features, operative and oncological outcomes, and survival were compared between the groups.

Results: Of a sample group that included 1,060 diseases, 53 patients (5%) were included in the study. Group 1 consisted of 24 patients, group
2 consisted of 10 patients, and group 3 consisted of 19 patients. Average age (p=0.591), was similar across all groups. Tumors were most
frequently located in the corpus (41.7% vs. 80% vs. 42%, respectively) (p=0.283). Patients in group 1 and group 2 underwent total gastrectomy
at a higher rate, with 79.2% and 60%, respectively, whereas in group 3, subtotal gastrectomy was performed on 63.2% of the patients. The
number of lymph nodes dissected was highest in group 1(24.25vs. 13.70 vs. 9.52, p=0.00). The anastomosis leak (p=0.285) and post-operative
90-day mortality (p=0.285) were similar in each group. Local recurrence was most frequent in group 1 (50% vs. 40% vs. 10.5%, p=0.023). Total
survival time was shortest in group 1 (31 months vs. 78 months vs. 99 months, p=0.005).

Conclusion: While demographic characteristics, clinical features, and surgical results were not affected by tumor histology, oncological results
(overall survey and local recurrence) were associated with tumor histology. Undifferentiated carcinoma showed an oncologically aggressive
course compared to other histological types.

Keywords: Gastric cancer, operative therapy histopathology, survival, post-operative complications

INTRODUCTION In 2015 statistics from Turkey, the incidence of gastric cancer in
men was reported to be 14.2/100,000, while in women it was
reported to be 6.3/100000. It was also reported as the second
most common cause of cancer-related death in men and the

Gastric cancer, with 989,600 new cases and 738,000 deaths per
year worldwide, constitutes around eight percent of all cancers,

making it one of the most common forms of the disease (1). }
fourth most common in women (2).
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There are various histopathological classification systems for the
diagnosis of stomach cancer. The most detailed classification
system is the histopathological classification system made by
the World Health Organization (WHO) in 2010 and updated in
2019. Unlike other systems, the WHO classification includes all
other types of low-frequency gastric tumors other than gastric
adenocarcinoma (3,4).

Undifferentiated gastric carcinoma is a rare neoplasm that
does not show any differentiation from adenocarcinoma or
squamous cell carcinoma (5). Various immunohistochemical
stains are needed to exclude any differentiation. It should be
distinguished from other neoplasms. As it is rare, the clinical
behavior of undifferentiated gastric carcinoma has not been fully
characterized yet, but it is thought to exhibit poor prognostic
properties (6). Undifferentiated carcinoma is included in WHO
classifications 4 and 5, but details are not offered (2,3).

Gastric neuroendocrine tumors are commonly referred to as
carcinoids. They are tumors that arise from neuroendocrine cells
within the enterochromaffin-like cells of the gastric mucosa (7).

Gastrointestinal stromal tumors are the most common
mesenchymal tumors of the gastrointestinal tract and develop
from interstitial Cajal cells in the intestinal wall (8).

Many variables on the outcome and prognosis of surgical
treatment in stomach cancer have been discussed in the
literature. It was determined that results were affected
depending on numerous variables, such as tumor stage, tumor
differentiation, applied surgical approach, hospital volume,
surgeon volume, patient-related factors, age, immune status,
and nutritional status (9-13).

Many studies have investigated the relationship between
histopathological features and patient characteristics, disease-
specific criteria, and overall outcomes in gastric cancer (14-16).
In the literature, however, there are limited comparative studies
were limited on how surgical results will be affected, and how
the different histological types will affect oncological results due
to different tumor histology.

In this study, we discussed the surgical results and prognoses
of undifferentiated carcinoma, neuroendocrine carcinoma,
and stromal tumor, in our clinic. These are the less common
histological types of gastric cancer, according to the literature.

METHODS

Materials/Patients and Methods

After the approval of the Ethics Committee of Erciyes University
Faculty of Medicine dated 10.06.2020 and numbered 2020/270
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fifty-three patients, out of the 1,060 patients who underwent
curative surgery in our clinic between 2010 and 2019, who were
diagnosed with undifferentiated carcinomas, neuroendocrine
tumors, and gastrointestinal stromal tumors were included in
the study. Mix tumors accompanied by this histological type,
other histological subtypes, and patients undergoing palliative
surgery were excluded from the study. The study was conducted
in accordance with the ethical rules based on the principles of
the Declaration of Helsinki.

Patient files, electronic records, pathology reports, surgery
reports, anesthesia follow-up forms, and nurse observation
forms were examined, and a common database was created
prospectively. Patients were analyzed retrospectively using
this database. The population registration system was used for
survival analysis.

divided into three

(undifferentiated tumor), group 2 (neuroendocrine tumor) and

Patients were groups:  Group 1
group 3 (gastrointestinal stromal tumor). The demographic and
clinical features of the patients, body mass index (BMI), American
Society of Anesthesiologists (ASA) score, blood parameters during
hospitalization, tumor marker levels, tumor localizations, surgical
procedure applied, additional organ resection, intraoperative
complication status, duration of surgery, total number of lymph
nodes dissected, number of metastatic lymph nodes, tumor size,
presence of post-operative complications, anastomosis leak,
oral-food onset time, hospital stay duration, post-operative 90-
day mortality, 90-day unplanned hospital re-admission, 90-day
reoperation, local recurrence and systemic metastasis in the
follow-up, and mean survival times were compared.

In all patients, distant metastases were scanned by thorax
and abdominal computed tomography, and the diagnosis of
malignancy was made because of pathological examination of
the part taken by endoscopic biopsy. Histological subtypes were
classified using WHO classifications (Figure 1-3) (3,4,17).

Standard D2 lymph node dissection was performed in patients

with undifferentiated carcinoma. The extent of Iymph
node dissection was determined according to the degree
of neuroendocrine tumors. In stromal tumors, lymph node
dissection was performed when lymph node positivity was
shown. The patients were operated on using conventional
techniques. Total gastrectomy, subtotal gastrectomy, and wedge
resection were performed using the previously recognized and
accepted techniques. The location and size of the tumor were

effective in choosing the type of resection.
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Figure 1. Undifferentiated carcinoma H&E, X100 carcinoma cell
infiltration with a high degree of atypia

H&E: Hematoxylin and eosin

Figure 2. Neuroendocrine tumor H&E, X40 neuroendocrine tumor of
the stomach, consisting of uniform cells within the mucosa

H&E: Hematoxylin and eosin

Anastomosis leak was defined as a disruption in the integrity
of anastomosis, documented by a combination of clinical,
radiological, and operative tools. Wound infection was defined
asasuperficial or deep incisional surgical-site infection occurring
in the surgical wound, according to the definition of the centers
for disease control (18).

Surgical quality was evaluated with markers post-operative 90-
day mortality such as 90-day re-admission and re-operation.
Unplanned hospitalization within the first 90 days after
discharge was considered an unplanned re-admission. We
considered unplanned re-operation as a surgical procedure
under general, spinal, or epidural anesthesia within 90 days of

Figure 3. Gastrointestinal stromal tumor H&E, X40 stomach gastro
intestinal stromal tumor showing proliferation of spindle cells

H&E: Hematoxylin and eosin
the index operative procedure, for any reason other than follow-
up procedures based on pathology results.

Oncological results were evaluated with parameters such as
overall survival systematic metastasis and local recurrence.

The discharge criteria were similar in both groups, including
meal tolerance without nausea or vomiting, adequate analgesia
and pain control, and independent mobilization.

Total blood count was measured by an automated hematology
analyzer

Roche Hitachi Cobas® 8000 Roche Diagnostics, Indianapolis, IN,
USA.

Since the study was retrospective, patient consent could not be
obtained.

Statistical Analysis

The Statistical Package for the Social Sciences 23.0 program
was used for the statistical analysis of data. Categorical
measurements were summarized as numbers and percentages,
while continuous measurements were summarized as mean
and standard deviation (median and minimum-maximum,
where necessary). Pearson’s chi-square test statistics were
used to compare categorical variables. The Shapiro-Wilk test
was used to determine whether the parameters in the study
showed a normal distribution. In comparing the continuous
measurements between the groups, the distributions were
checked and One-Way ANOVA was used for the parameters with
normal distribution, and the Kruskal-Wallis test was used for
parameters without normal distribution. Post-hoc analysis was
used to determine the differences between the groups. Kaplan-
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Meier analysis and log rank tests were used in survival analyses.
Statistical significance level was taken as 0.05 in all tests.

RESULTS

Fifty-three patients (5%) from the 1,060 diseases were included
in the study. Mean age of the patients (p=0.591), BMI (p=0.723),
and ASA scores (p=0.559) were similar in the groups. Tumors
were most frequently located in the corpus (41.7% vs. 80% vs.
42%, p=0.283). Demographic and clinical features were similar
when the groups were compared in pairs. Demographic data of
the patients are shown in Table 1.

There was no significant difference between the groups in
terms of white blood cell counts (p=0.355), neutrophil counts
(p=0.445), lymphocyte counts (p=0.491), or albumin level
(p=0.112) parameters. Hemoglobin levels (12.90 vs. 12.84 vs.
10.84, p=0.018), carcinoembryonic antigen (CEA) levels (2.53 vs.
2.57vs. 1.41) and CA 19.9 levels (44.90 vs. 8.92 vs. 10.2) (p=0.001)
were significantly different between the groups. The laboratory
parameters of the patients are shown in Table 2.

Patients in groups 1 and 2 underwent total gastrectomy at
a higher rate, with 79.2% and 60%, respectively, whereas in
group 3, subtotal gastrectomy was performed on 63.2% of the
patients. All groups (p=0.002) exhibited differences in terms of
operation type. There was no statistical difference in terms of
operation duration (215 min vs. 216 min vs. 208 min, p=0.0448).
Additional organ resection was similar between the groups and
was frequently performed (20.8% vs. 30% vs. 31.6%, p=0.701). No
patient had intraoperative complications. The number of lymph
nodes dissected was high in group 1 (24.25 vs. 13.70 vs. 9.52,

p=0.00). Between the groups it was seen as group 1-2 (p=0.001)
and group 1-3 (p=0.000). The number of metastatic lymph nodes
was highest in group 1 (11.50 vs. 70 vs. 0.36, p=0.000). Between
the groups it was seen as group 1-2 (p=0.002) and group 1-3
(p=0.000). Average tumor size was highest in group 3 (5.57 cm
vs. 4.26 cm vs 7.39 cm, p=0.048). Groups 3-1 (p=0.050) exhibited
this difference. These results are displayed in Table 3.

The onset of oral intake was latest in group 1 (5.04 days vs. 4.60
days vs. 4.15 days, p=0.043) (group 1-3, p=0.033). Anastomosis
leak was seen only in two patients in group 1. Post-operative
90-day mortality was seen only in two patients in group 1.
Ninety-day re-admission rates were similar (12.5% vs. 20% vs.
5.3%, p=0.478). In the post-operative period, one patient in
group 1 underwent surgical intervention due to intra-abdominal
hemorrhage. Local recurrence was more common in group 1
during follow-up (50% vs. 40% vs. 10.5%, p=0.0023) (group 1-3,
p=0.007). Systemic metastasis was most common in group 2, with
the most common location being the liver (40%), and peritoneal
carcinomatosis was most common in group 1 (20.8%) (group
1-2 p=0.006, group 2-3 p=0.040). In the evaluation of current
clinical status, the number of patients who died was highest in
group 1(79.2% vs. 20% vs. 21.2%, p=0.00). Between the groups,
the relationships were seen to be group 1-2 (p=0.002) and group
1-3 (p=0.00). This is shown in Table 4. Five-year overall survival
was found as X% in group 1, Y% in group 2, and 7% in group 3.

Overall survival duration was significantly shorter in group 1 (31
vs. 78 vs. 99 months, p=0.005). This is shown in both Table 5 and
Graphic 1.

Table 1. Demographic and clinical characteristics

Group 1 Group 2 Group 3
n (%) (n=24) (n=10) (n=19) p Source of difference between groups
n (%) n (%)
Male 16 (66.7) 5 (50.0) 12 (63.2) 0.656 L .
Sex* No significant difference
Female 8(33.3) 5 (50.0) 7 (36.9)
Age (F) 58.5+13.28 56.31£13.03 61.15+11.25 0.591 No significant difference
BMI (x?) 24.90+4.07 24134496 | 23.93+3.58 0.723 No significant difference
1 16 (66.7) 4 (40.0) 12 (63.2)
ASA* 2 5 (20.8) 3(30.0) 5(26.3) 0.559 No significant difference
3 3(12.5) 3(30.0) 2(10.5)
Antrum 7(29.2) 0(0.0) 3(15.8)
Large curvature 1(4.2) 1(10.0) 0(0.0)
Location™ GE] , 009 0(0.0 163 0.283 No significant difference
Cardia 3(12.5) 0(0.0) 2(10.5)
Corpus 10 (41.7) 8 (80.0) 8 (42.)
Small curvature 3(12.5) 1(10.0) 5(26.3)

p<0.05, BMI: Body mass index, ASA: American Society of Anesthesiologists, GEJ: Gastroesophageal junction, +: Pearson chi-square, x*: Kruskall-Wallis test, F: One-Way ANOVA
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Table 2. Laboratory parameters

Group 1 Group 2 Group 3

(n=24) (n=10) (n=19) p Source of difference between groups

Mean * SD Mean * SD Mean * SD
WBC (F) 8.4212.57 7.7812.12 9.22+2.94 0.355 No significant difference
Neutrophil mm3 (x?) 6.5714.34 5.04£1.70 6.681+2.97 0.445 No significant difference
Lymphocyte mm?(F) 1.68+0.65 1.97£0.60 1.72£0.70 0.491 No significant difference
Hgb gr/dL (F) 12.90£2.71 12.84+1.57 10.84£2.36 0.018 1-3: p=0.021
Albumin gr/dL (x?) 3.76%0.75 4.20%0.34 3.6710.64 0.112 No significant difference
Pre-op CEA (x?) 2.53+1.80 2.51£1.00 1.41£1.08 0.036 1-3: p=0.041
Pre-op CA19-9 (x2) 44.04+9.10 8.92+5.75 10.2£7.30 0.001 1-2: p=0.010

1-3: p=0.002

p<0.05, x*: Kruskall-Wallis test, WBC: White blood cell, F: One-Way ANOVA, SD: Standard deviation, CEA: Carcinoembryonic antigen

Table 3. Operation details

Group 1 Group 2 Group 3 Source of difference
n (%) (n=24) (n=10) (n=19) p between groups
n (%) n (%)
Subtotal 5(20.8) 4 (40.0) 12 (63.2)
Type of operation® Total 19(79.2) 6 (60.0) 5(26.3) 0.009 1-3: p=0.002
Wedge 0(0.0) 0(0.0) 2(10.5)
. . . > 215.83£17.54 216.0+24.47 208.42121.47 0.448 No significant
Operation duration (minutes) (x?) .
difference
Additional organ No 19(79.2) 7 (70.0) 13 (68.4) No significant
ion* 0.701 difference
resection Yes 5(20.8) 3(30.0) 6(31.6)
Spleen 2(8.3) 0(0.0) 1(5.3)
Distal esophagus 0(0.0) 0(0.0) 2(10.5)
Duodenum 1(4.2) 0(0.0) 0(0.0)

" Small intesti 0(0.0 0(0.0 153 No significant
Add|t|9na+l organ mall Intes ‘|ne (0.0) (0.0) (53) 0247 difference
resection Colon and liver 0(0.0) 2(20.0) 0(0.0)

Gallbladder 1(4.2) 0(0.0) 1(5.3)

Gallbladder and spleen 1(4.2) 1(10.0) 1(5.3)

No 19 (79.2) 7 (70.0) 13 (68,4)
Intraoperative None 24 (100.0) 10 (100.0) 19 (100.0) No significant

ication® 1.000 difference
complication Present 0(0.0) 0(0.0) 0(0.0)
24.25+8.14 13.70+8.42 9.52+6.06 1-2: p=0.001
Total lymph node (F) 0.000 1-3: p=0.000
- 5 11.50£10.11 1.70£2.83 0.36%1.60 1-2: p=0.002

Metastatic lymph node (x?) 0.000 1-3- p=0.000
Mean tumor size (cm) (x?) 5.57+2.44 4.26+3.75 7.39+4.00 0.048 3-1: p=0.050
p<0.05, +: Pearson chi-square, x> Kruskall-Wallis test, F: One-Way ANOVA

DISCUSSION

Historically, gastric carcinomas have been classified into two
histological types through standard hematoxylin and eosin
staining. Lauren classified them as “intestinal” type and “diffuse”
type, while “differentiated” type and “undifferentiated” type
where the classifications presented by Nakamura et al. (19,20).

In the WHO histological classifications, gastric cancers are
divided into many histological subtypes and subtypes within
these subtypes (3,4).

Although the prognosis of resectable gastric cancer clearly
depends on the pathological stage of the disease, controversy
still surrounds the prognostic value of the histological type. The
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Table 4. Post-operative and oncologic outcomes
Group 1 Group 2 Group 3 Source of
n (%) (n=24) (n=10) (n=19) p difference
n (%) n (%) between groups
Onset of oral intake (day) (x?) 5.04£1.36 4.60+1.07 4.1540.68 0.043* | 1-3: p=0.033
Hospitalization duration (day) () 11.66+4.92 12.20+3.61 11.7845.10 0.957 | Nosignificant
difference
No 22(91.7 10 (100.0 19 (100.0 ionifi
Anastomosis leakage* 91.7) ( ) ( ) 0.285 N_(;fSlgnlﬁcant
Yes 2(8.3) 0(0.0) 0(0.0) difference
No 22(91.7 10 (100.0 19 (100.0 ionifi
Post-op 90-day mortality* 017) ( ) ( ) 0.285 N2f5|gn|ﬁcant
Yes 2(8.3) 0(0.0) 0(0.0) difference
No 21(87.5 8(80.0 18 (94.7 ionifi
90-day readmission* (87.5) (80.0) (94.7) 0478 Np significant
Yes 3(12.5) 2(20.0) 1(5.3) difference
lleus 0(0.0) 1(10.0) 0(0.0)
Oral intake disorder 2(83 1(10.0 0(0.0 ionifi
90-day readmission*® — - 83) 10 00 0.352 N;;fygmﬁcant
Wound site infection 1(4.2) 0(0.0) 1(5.3) difference
No 21(87.5) 8 (80.0) 18 (94.7)
No 23(95.8 10 (100.0 19 (100.0 ionifi
90-day reoperation* (958) ( ) ( ) 0.540 No significant
Yes 1(4.2) 0(0.0) 0(0.0) difference
No 12 (50.0) 6 (60.0) 17 (89.5)
Local recurrence* 0.023 1-3: p=0.007
Yes 12 (50.0) 4 (40.0) 2(10.5)
No 18 (75.0 6 (60.0 15(78.9 ionifi
Systematic metastasis® 5.0 (60.0) 789) 0.534 No significant
Yes 6 (25.0) 4 (40.0) 4(21.1) difference
Brain 1(4.2) 0(0.0) 1(5.3)
Liver 0(0.0) 4 (40.0) 0(0.0)
‘ . 1-2: p=0.006
Systematic metastasis Esophagus 0(0.0) 0(0.0) 1(5.3) 0.004 2-3 p=0.040
Peritoneum 5(20.8) 0(0.0) 2(10.5)
No 18 (75.0) 6 (60.0) 15 (78.9)
Ex 19 (79.2 2(20.0 4211 2 p=
Current status® - 792) 200) 21y 0.000 1 2: p_0.00Z
Alive 5(20.8) 8 (80.0) 15 (78.9) 1-3: p=0.000
*p<0.05, +: Pearson chi-square, x?: Kruskall-Wallis test
Pathological Medicine Table 5. Mean survival duration by groups
Group | Average [mean + SD (minimum-maximum)] p
1 31.7948.61 (14.91-48.68)
2 78.05£11.70 (55.11-100.99) 0.005*
3 99.8619.90 (80.44-119.28)
*p<0.05, SD: Standard deviation

histological type appears to be an important clinical parameter
for tumors. Additionally, histological type has been proposed
as an important factor in evaluating the prognosis of the
patient (21). Research on the prognosis of the WHO histological
classification is increasingly prevalent. Zu et al. (22) highlighted
significant differences in clinical and tumor characteristics of

different histological subtypes of advanced gastric cancer.
Graphic 1. Overall survival in terms of the histologic type
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Tumor markers are often used to determine the prognosis of
cancer patients after radical surgery, but the role of tumor
markers in stomach cancer is still controversial. Since high-serum
tumor markers are often associated with tumor progression,
most of the previous reports have found pre-operative high
serum markers to be significantly associated with long-term poor
patient survival (23,24). The relationship between serum tumor
marker levels and tumor histology is also controversial. In a study
by Mattar et al. (25) no correlation was found between serum
tumor marker levels and the histology of the tumor. The study of
Ishigami et al. (26) displayed the lowest positivity rate of tumor
markers in patients with undifferentiated tumors, when they
grouped patients as “differentiated” and “undifferentiated”. In
our series, CEA levels were higher in undifferentiated carcinoma,
and oncological results were worse in this group.

Stromal tumors are slow-progressing tumors by nature and may
not cause symptoms until they reach large sizes. Large tumors
can often cause gastrointestinal bleeding (8). Neuroendocrine
tumors are tumors that show the hormonal activity and show
these activities even with a small tumor diameter. Considering
the increasing rates of endoscopy, they can be detected even
in small tumor sizes (8). We linked the difference in tumor
diameters in our study to these tumors. With stromal tumors,
low hemoglobin was noted due to the frequent gastrointestinal
bleeding they cause.

The lymphatic metastasis rates of stromal tumors are low. They
spread hematogenously and through adjacency. Therefore,
lymphadenectomy is not routinely recommended (8). In contrast,
differentiated tumors frequently exhibit lymph node metastasis
and are aggressive by nature (6). Regarding lymphadenectomy
for neuroendocrine tumors, it is recommended if there is
extra gastric involvement or poor prognostic factors (as with
type 3 gastric neuroendocrine tumors) (7). In our series, we
decided on the width of lymphadenectomy by considering
recommendations from the literature. Similar to findings in the
literature, lymph node positivity was low in stromal tumors. In
contrast, undifferentiated tumors showed a high rate of lymph
node involvement.

Despite the recent decrease in the incidence of anastomosis
leakage due to the increased awareness of surgical techniques,
risk factors, and treatment options, it remains the most feared
complication and is reported in the literature to range from
2.1% to 14.6% (27). Risk factors previously reported include the
patient’s tumor characteristics and intraoperative factors (28,29).
In our series, anastomosis leakage developed in two patients in
the undifferentiated group, and tumor types were not associated
with this.

Following surgery, reoperation is associated with morbidity,
mortality, and increased health-care system costs, and is
a potentially sensitive surgical quality marker (30,31). The
patient’s re-admission after discharge from the hospital disrupts
the predicted course of post-operative recovery and is a concern
for the patient and their family. Additionally, it increases costs,
causes labor loss and hinders the effective usage of hospital
beds. Unplanned re-applications and re-operations may lead to
delays in chemotherapy programs and oncological outcomes.
Therefore, it is important to uncover the related factors. The
need for unplanned re-operation after surgery generally
manages some rare, serious, or life-threatening post-operative
complications, following gastrectomy, and has rarely been
reported. In the literature, many parameters related to the
patient, surgical method, and tumor have been evaluated for
post-operative mortality, re-operation, and re-admission (23-34).
Yalav and Topal (34) found the adenocarcinoma histology as a
risk factor for post-operative mortality in their study investigating
the relationship between tumor histology and post-operative
mortality.

In our series, tumor histology was not directly related to surgical
quality. As expected, our most common reasons for application
after discharge were wound problems and impaired oral food
intake. There were two patients who developed post-operative
mortality. The cause of mortality had cardiac origin in one
patient and sepsis, due to anastomosis leak, in the other.

In the literature, studies on undifferentiated gastric carcinoma
are in the form of case series, and there are no broad-based
studies. In the series of Endo et al. (6) tumors were detected at
an advanced stage and followed an aggressive course. Average
survival were between three and seven months. Similar to
other cases in the literature, these cases were associated with
lower survival and an increased risk of metastasis (35,36). In
our series, local recurrence was detected in half of the patients
in undifferentiated
developed in five of our patients, and 80% of these patients died
during their follow-up. Mean survival was very low in this group
compared with other groups. Undifferentiated tumors were
more aggressive than other histological subtypes.

carcinoma. Peritoneal carcinomatosis

Study Limitations

The most significant limitation of our study was that it was
retrospective and the number of patients was low. Considering
the low incidence of these tumors, and the limited number of
studies in the literature on the comparison of results relating
to them, we believe that our study contributes to the body of
research.
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CONCLUSION

While demographic and clinical features and operation results
were not affected by tumor type, oncological results (overall
survival, systematic metastasis, and local recurrence) were
generally closely related to tumor type. A multidisciplinary
approach that includes endoscopist, pathologist, radiologist,
medical oncologist, and surgical team is required for optimal
management of stomach cancer. The prognosis of patients
cannot be considered independent of the histological type
of tumor. Identification of tumors with aggressive biological
characteristics will guide us in the management of patients.
Even if the demographic, clinical, and surgical quality results
of the cases were similar, the tumor histological type directly
related to patient prognosis.
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Abstract

Objective: Giant cell tumors of tendon sheath (GCTTS) are the most common soft tissue tumors of the hand after ganglion cysts. Some other
areas such as the foot, ankle, knee and thigh can also be involved. The recurrence rates up to 44% have been reported. This study evaluated
the clinical results of GCTTS patients who underwent marginal resection and investigate any clinical or histopathological features that might
be associated with recurrence.

Methods: Thirty patients who underwent surgical excision between 2011 and 2015 were analyzed retrospectively. Clinical, pathological
and radiological examination results were collected from the patient files. The variables including tumor localization, tumor subtype, bone
erosion and the presence of mitotic figures were analyzed for a possible association with recurrence.

Results: Amongst 30 patients who were treated surgically due to GCTTS, twenty-one patients were female (70%) and 9 were male (30%).
The mean age was 40 [standard deviation (SD): £14.4, range: 18-68 years]. The average follow-up period was 51 months (SD: +29.2, range:
16-177 months). Histopathologically, 23 cases were identified as nodular type, 7 as diffuse type. In 8 patients, postoperative recurrence was
observed. The recurrence rate was significantly higher in patients with preoperative bone erosion (p=0.015), while other variables including
histopathological type, presence of mitotic figures and tumor localization did not significantly affect the recurrence rate. None of the patients
experienced a malignant transformation.

Conclusion: Bone erosion at the time of presentation was found to be a risk factor for recurrence in GCTTSs. The presence of mitotic figures,
histopathological type and tumor localization was not associated with recurrence.

Keywords: Giant cell tumor of tendon sheath, recurrence, risk factor, histopathology

INTRODUCTION

The giant cell tumor of tendon sheath (GCTTS) is a benign synovial
tissue tumor, which is most commonly seen in hands, while they
can also be encountered in other parts of the body such as foot,
ankle, elbow, knee, hip and occasionally in spine. GCTTS is the
most common solid soft tissue mass of the hand, and the second

type is usually located around large joints. In contrast to more
localized and encapsulated nodular type, the diffuse type has
multicentric lesions without encapsulation. The recurrence is

more common in diffuse type (3).

Long-term stress on the bone may cause bone erosion and tumor

most common benign lesion of the hand after ganglion cyst (1).
Total excision of the lesion is the generally preferred approach

().

GCTTS is morphologically classified as nodular and diffuse types.
The nodular type is usually located in hands while the diffuse

recurrence has been reported at rates ranging from 7% to 44%
(4-7). Recurrences usually occur within the first two years after
surgery. This study aimed to analyze GCTTS case series operated
in our clinic and investigate any clinical or pathological features

that might be associated with increased recurrence.
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METHODS

After obtaining the approval of Istanbul University-Cerrahpasa,
Cerrahpasa Faculty of Medicine, Local Ethical Committee (year:
2016, no: 83045809), all GCTTS patients who were treated
surgically by marginal excision between 2011 and 2015 were
included and investigated retrospectively. A total of 31 patients
were available and the patient files were reviewed for clinical,
radiological [direct radiography and magnetic resonance
imaging (MRI) and pathological examinations]. The patients with
missing file information or lost to follow-up were excluded. Only
one patient was excluded due to loss of follow-up. The tumors
were removed with marginal excision which was also confirmed
by pathological examination. The patients were followed up
by clinical examination and direct radiography during routine
follow-ups. Direct radiographs were obtained per 3 months
during the first year and per 6 months during the second
year. After that, the clinical follow up and direct radiography
evaluation was performed with one-year intervals. The patients
were examined with MRI if any recurrence was suspected
clinically (swelling, pain, warmth, erythema, deformity, etc.)
or radiologically (soft tissue mass, cortical erosion, etc.) during
follow-ups.

Bone erosion, tumor localization (only for lesions of the hand, as
proximal and distal according to proximal interphalangeal joint),
histopathological type and the presence of mitotic figures were
investigated for any possible association with the recurrence.
The size of the lesions was measured during pathological
examination macroscopically.

Statistical Analysis

Descriptive statistics were employed using measures of the mean
and standard deviation (SD). Categorical variables were analyzed
using Fisher's Exact test. Bonferroni correction was used to
calculate the actual p-value. The difference was considered
significant when the p-value was less than 0.016. The analysis
was performed using SPSS version 20 (SPSS, Chicago, IL).

RESULTS

In 30 patients who were treated surgically due to GCTTS, twenty-
one patients were female (70%) and 9 were male (30%). The
mean age was 40 (SD: £14.4, range: 18-68 years) (Figure 1). The
mean follow-up period was 51 months (SD: £29.2, range: 16-177
months). Twenty-one lesions were seen in the upper extremity
(70%) and 9 in the lower extremity (30%). (Table 1) The lesions
in the hand were mostly located on the volar side (n=16, 84.2%)
rather than the dorsal side (n=3, 15.8%).

Figure 1. Distribution of the lesions according to age and gender

Table 1. Localization of the lesions

Localization Number | Percent
Hand 19 63.3
Foot 5 16.6
Ankle 3 10
Wrist 1 33
Knee 1 33
Elbow 1 33
Total 30 100

The histopathological type of tumor was 23 (76.6%) nodular
(type 1) and 3 (23.3%) diffuse (type 2) GCTTS. In 19 hand cases,
18 were nodular type and one case was diffuse type GCTTS. The
average lesion size (largest diameter) was 1.6 ¢cm (SD: *0.8,
range; 0.6-4). The largest lesion was approximately 4x2.5x1.5
cm located on the left knee and was nodular type lesion (Figure
2). The average lesion size for recurrent lesions was 1.8 cm (SD:
0.9, range; 0.8-3.4) and 1.5 cm (SD: 0.7, range; 0.6-4) for non-
recurrent lesions (p=0.35). None of the patients had an invasion
of the neurovascular structures and no neurovascular damage
was encountered. The pathological examination verified that all
lesions were removed as marginal resection.

Recurrence was developed in 8 of the patients (26.6%). Four of the
patients with recurrence were re-operated. The other 4 patients
were not re-operated since they did not give their consent. Four
of the recurrences were seen in the upper extremity (all of them
in the fingers) and 4 in the lower extremity (3 in toes, one in the
dorsum of the foot). Seven of the patients with recurrence were
female (87.5%) and one patient was male (12.5%). Six of recurrent
lesions were pathologically diagnosed as nodular type GCTTS and
the other 2 were diffuse type GCTTS. The histopathological type
of tumor was not found as a risk factor for recurrence (p=0.33)
(Table 2). The number of mitotic figures was investigated to
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Figure 2. GCTTS of the left knee. (a) View on the coronal and axial
sections of the MRI T2-weighted sequences, heterogeneous slightly
high signal intensity of the tumor. (b) View on the sagittal sections of
the MRI T2 fat-suppressed (moderate signal) &T1-weighted (low signal)
sequences. (c) Perioperative image of excisional biopsy of the lesion
and macroscopic views of the mass and it’s pedicle (size: 4x2.5x1.5 cm)
(the patient provided written informed consent for print and electronic
publication of the figures)

GCTTS: Giant cell tumors of tendon sheath, MRI: Magnetic resonance imaging
evaluate their possible effect on recurrence development.
Mitotic figures were detected in 7 of 8 patients who developed
recurrence. Eleven of 22 patients without recurrence also had
mitotic figures and the difference was not statistically significant
(p=0.06) (Table 2). There was also no significant correlation
between the localization of the hand lesions and recurrence
rates (1 recurrence in the distal region (distal interphalangeal
region and distal phalanx) and 3 recurrences in the proximal

region) (p=0.82) (Table 2).

Bone erosion was detected in 3 of the cases (10%) preoperatively.
Two of these cases were in the foot and one was in the hand. All
patients with bone erosion developed recurrence. Bone erosion
was found as a risk factor for recurrence (p=0.015) (Table 2).
When a post hoc power analysis was performed using alpha
0.05, the power of the study was found to be 0.67. None of the

16

Table 2. Results of statistical analysis for possible risk factor
variables
Variables Patients Patients with Risk | p value
without recurrence (%) | ratio
recurrence
(%)
Bone erosion
Yes 0(0) 3(100)
5.4 0.015%
No 22 (81) 5(19)
Mitotic figures
Yes 11 (61) 7(39)
4.66 0.06
No 11(91.7) 1(8.3)
Tumor type
Type 1 (nodular) | 17 (74 6 (26
ype 11 - ) 74) 126 0.91 0.89
Type 2 (diffuse) | 5(71) 2(29)
Tumor localization (hand)
Distal 3(75) 1(25)
- 0.75 0.82
Proximal 12 (80) 3(20)
*p<0.016 (Bonferroni correction)

patients had malignant transformation. No other complication
was seen in the patients.

DISCUSSION

The treatment of GCTTS can represent a challenge for orthopedic
surgeons due to the possibility of bone erosion and recurrent
lesions. We analyzed the recurrence rate in our patient series and
investigated the possible risk factors for recurrence. The overall
recurrence rate was found as 26.6%. GCTTS with the presence of
bone erosion was found related to increased risk of recurrence,
while the presence of mitotic figures, histopathological type and
tumor localization was not associated with recurrence.

GCTTSs are most frequently encountered in hands but they can
also be seen in wrist, foot, ankle, elbow, knee, hip and rarely in
spine. In a study of Ushijima et al. (8) which was published in
1986, out of 207 GCTTS patients; 158 lesions were on the fingers
of the hand (76.3%), 25 lesions were on the toes (12%), 8 lesions
were in the knee joint (3.8%), 4 lesions were in the wrist (1.9%)
and 1 lesion was in the elbow. There were 30 patients in our
series and the lesions of 19 patients were in hand (63,3%), 4
lesions in the toe (13,3%), 4 lesions in the foot and ankle (13,3%),
1 lesion in knee (3.3%) and 1 lesion in elbow (3.3%).

GCTTSs are more common in the volar face of the hand compared
to the dorsal face and can interfere with grab and grip functions
of the hand. In a study of 84 patients, published by Lautenbach
et al. (9) 60 lesions were detected on the volar face (71%) and 24
lesions were detected on the dorsal surface of the hand (29%). In
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our study, among 19 patients with lesions on their hand, 16 were
volar (84.2%) and 3 were dorsal sided (15.8%) consistent with the
literature.

There are two histopathological types of GCTTSs; type 1 (nodular)
and type 2 (diffuse) (10). Nodular type is more common than
diffuse type. Diffuse type is usually seen in the lower extremities,
while nodular type GCTTS is usually seen on the hand (2). In
Al-Qattan’s (10) series of 43 cases, only 2 cases of diffuse type
GCTTS were detected. In a study with 18 GCTTS cases published
by Ikeda et al. (11); 10 cases were reported as nodular type and
8 as diffuse type GCTTS. In our study, 23 cases were identified as
nodular type (76.66%) and 7 as diffuse type (23.33%). Among 19
cases with GCTTS in hand, 18 were classified as nodular type and
one as diffuse type GCTTS.

Although GCTTSs are benign, they have high recurrence
potentials. Recurrence rates has been reported in the literature
from 7% to 44% (6). In our study, recurrence was detected in 8
patients (26.6%). In a study by Reilly et al. (12), 70 patients with
GCTTS were followed and recurrence was detected in 19 (27%) of
the patients and tumor localization was found to be a probable
factor affecting recurrence. Most of the recurrences (57.6%)
were seen in patients with lesions on the distal interphalangeal
joint (12). They claimed that adequate excision is more difficult
distally due to the limited space, the proximity to neurovascular
structures, and limited soft tissue envelope leading to higher
recurrence rates. In our study, 4 cases of recurrence were seen
in the hand. There was no significant correlation between
the localization of the hand lesions (proximal vs. distal) and
recurrence rates (p=0.82). The recurrence rate of hand lesions
in our study (21%) was slightly higher to current studies by
Koutserimpas et al. (7) who found 11.1% recurrence rate among
36 patients, Jalgaonkar et al. (6) who found 9% recurrence rate
among 46 patients and Williams et al. (13) who found 12.6%
recurrence rate among 213 patients.

In a study with 43 cases by Al-Qattan (10), recurrence rates were
higher in diffuse type GCTTS than in nodular type. Recurrence
was observed in 5 patients out of 13 patients with diffuse type
lesions (38%). It has been reported that no recurrence has been
detected in any of the 30 cases with the nodular type lesions
(10). In a recent study by Shi et al. (14), diffuse form was found
related with recurrence. However, Reilly et al. (12) couldn’t show
a relation with the histopathology of the tumor and recurrence
rate. In our study, recurrence was detected in 6 of 23 patients
with nodular lesions (26%) and in 2 (28.5%) of the 7 cases with
diffuse type. According to these findings, no significant relation

was found between histopathological type and recurrence rates
(p=0.33).

Although there are some publications in the literature reported
that the increased number of mitotic figures is related to
recurrence (15), there is not enough evidence. Rao and Vigorita
(16) found a higher recurrence rate for tumors with increased
cellularity and mitotic activity on histological examination. A
high mitotic rate was thought to be indicative of local recurrence.
Kotwal et al. (17) recommended radiotherapy in the presence of
mitotic figures to overcome recurrences. However, Al-Qattan (10)
reported that neither cellularity nor mitoses could be considered
significant prognostic histological factors for recurrence. In their
71 patient series, Monaghan et al. (18) concluded that mitotic
figures do not predict the clinical behavior of the tumor. In our
study, no significant association was found between the presence
of mitotic figures and recurrence (p=0.06). However, p value was
close to significance, so the difference can become significant in
patient series with a higher number of patients.

In GCTTSs, bone erosion can be observed because of long-term
pressure by the lesion and these erosion can be detected in
direct radiographs. In a study by Moore et al. (19), bone erosion
was detected in 9% of 115 patients. Fyfe and MacFarlane (20)
reported 36% bone erosion in their patient series of 51 cases.
In our study, bone erosion was detected in 3 of 30 cases (10%)
with a similar rate to the literature. Jalgaonkar et al. (6) reported
that recurrence was detected more frequently in cases with bone
erosion. In our study, recurrence was detected in all 3 patients
with bone erosion and it was found as a risk factor similar to
the literature. GCTTSs are benign tumors but rarely, they can
also represent malignant transformation (21). In our study, the
malignant transformation was not observed in any case.

Study Limitations

The most important limitation of this study was the small
number of patients. However, even most recent studies on GCTTS
include similar patient numbers since it is a relatively rare lesion
(6,7,22,23). Larger multicenter studies will give more reliable
results. The retrospective design of this study was another
limiting factor.

CONCLUSION

Preoperative bone erosion is an important risk factor for
recurrence in GCTTS and patients with preoperative bone
erosion should be followed closely. The presence of mitotic
figures, histopathological type and tumor localization didn’t
significantly increased the recurrence rate.
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Abstract

Objective: Overactive bladder (OAB) symptoms affect quality of life. The current study evaluates the relationship between anxiety and OAB
in young male patients in Turkish society.

Methods: Male patients aged 18-35 years, diagnosed with OAB between 2015 and 2020, were included in the study. OAB query form (OAB-V8)
was filled by participants. Hamilton anxiety scale (HAM-A) was used to evaluate the anxiety levels of OAB patients. OAB-V8 scores were
compared statistically before and after anxiolytic treatment of anxious patients.

Results: The mean age of 87 patients was 26.284+4.53 (95% confidence interval: 25.5-27.2) and the mean OAB-V8 symptom score was
24.96+5.7 (14-36). The OAB-V8 symptom score in the group without anxiety (group 1) and the group with moderate anxiety (group 2)
improved significantly at 1 month compared to the pre-treatment period (p<0.001). When the OAB-V8 symptom scores in the third month
were analyzed, the 1% group who didn’t receive anxiolytic treatment and the 2" and 3" group scores receiving anxiolytic treatment were
9.6+1.8,11.2%3.2, 10.6%2.8, and significant change in all three groups compared to the 1 month was observed (p<0.001).

Conclusion: In patients with anxiety, the problems caused by OAB are significantly higher than the normal population. In our study, HAM-A
anxiety scores were found higher in patients with OAB. OAB is a common condition that can be seen in the young male population and may
accompany anxiety. Treatments combined with multidisciplinary approaches are highly effective in these patients.

Keywords: Overactive bladder, anxiety, male, young

INTRODUCTION

Overactive bladder (OAB) is a condition characterized by a
sudden feeling of urination, accompanied by urinary frequency

irritable bowel syndrome, neurological diseases and sleep
disorders (3). OAB symptoms affect daily life, decrease the quality
of life, affect work efficiency negatively, disrupt family life, social

and nocturia, with incontinence. The frequency of OAB in the
USA is 16% for men and 17% for women (1). According to the
EpiLUTS study conducted in the USA, 27% of men and 43% of
women experienced symptoms of OAB at some point in their
lives (2).

Studies indicate that many patients with OAB also have non-
urological symptoms. It has been reported that symptoms of
urination, storage and urine are significantly associated with
arthritis, asthma, chronic anxiety, depression, heart disease,

relationships and sleep patterns (4). Besides all these negativities
exacerbate each other, these conditions also negatively affect
the mental health of the patients. However, it is still a matter
of debate whether anxiety is the cause or the result of OAB
(5,6). Studies are generally directed at the fact that OAB impairs
the psychosocial situation. However, the number of studies
conducted in the literature that the mental state causes OAB
is low. Also, most of the studies in the literature are related to
female patients. The number of studies on male patients is low.
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The current study evaluates the relationship between anxiety
and OAB in young male patients in Turkish society.

METHODS

Male patients between the ages of 18-35 who were diagnosed
with OAB between 2015 and 2020 were included in this
retrospective study. Inclusion criteria; according to the
International Continence Association (ICS) 2002 criteria, it was
determined that there was a diagnosis of OAB with or without
urinary incontinence, infection that could make a feeling of
urgent urination, pelvic radiotherapy history, no neurological
diseases, and not diagnosed with anxiety and/or treatment in
the last 6 months. Clinical evaluation was made according to the
AUA guideline with a history, physical examination, urinalysis,
post-voiding residual volume. Written consent was obtained
from all patients who participated in the study. This study was
approved by the University of Health Sciences Turkey, Kocaeli
Derince Training and Research Hospital Ethics Committee;
2020/52, and conducted in accordance with the provisions of
the Helsinki Declaration.

Evaluation

The clinical diagnosis of OAB was made using the 2002 ICS
diagnostic criteria and published AUA guidelines were followed.
All study participants filled the OAB query form (OAB-V8), the
Turkish version of which was validated to evaluate lower urinary
tract symptoms (7). For the score, 11 was accepted as the
threshold value and 2 additional points were added to the score
for the male gender.

The patients were consulted to the psychiatry clinic for the
diagnosis of anxiety. Hamilton anxiety rating scale (HAM-A) was
used to evaluate the anxiety of OAB patients. HAM-A was one
of the first grading scales developed to measure the severity
of anxiety symptoms and is still widely used in both clinical
and research fields today. The scale consists of 14 items, each
defined by a series of symptoms and measures both psychic
anxiety (mental agitation and psychological distress) and
somatic anxiety (physical anxiety-related complaints). Each item
is scored on a scale of 0 (unavailable) to 4 (severe), and the total
score range is 0-56. Patients diagnosed with OAB and included
in the study were divided into 3 groups according to Hamilton
anxiety scores. Those with a score below 17 had no anxiety, 18-
24 were moderate anxious and greater than 25 were considered
severe anxious. The group without anxiety was called group 1
(mild), the group with moderate anxiety (group 2) (group) and
the group with severe anxiety group 3 (severe).
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Patients diagnosed with OAB according to the OAB-V8
symptom score were filled with the HAM-A scale before starting
anticholinergic treatment. Solifenacin was started at a dose of 5
mg/day for OAB treatment. OAB-V8 symptom scores were again
filled in the patients who were called for control one month
later. The 1 month OAB-V8 scores of the patients who were
divided into groups according to anxiety severity were compared
statistically. Patients who had no improvement in symptom
score and had moderate and severe anxiety according to the
HAM-A scale before anticholinergic treatment was consulted
to the psychiatry department. OAB-V8 symptom scores were
reassessed in the 3 month of patients who were started on
anxiolytic treatment appropriate to the patient and continued
concomitant anticholinergic treatment by psychiatry. OAB-V8
symptom scores were compared statistically before and after the
anxiolytic treatment of anxious patients.

Statistical Analysis

Statistical Package 23.0 (Social SPSS Statistics; New York, USA) was
used for statistical analysis. Data for continuous variables are
expressed as mean and standard deviation. Data for categorical
variables were expressed as percentage and frequency. For
continuous variables, the differences between the three groups
analyzed using the Kruskal-Wallis test, and meaningful two
groups were analyzed using the Dunnet test. In the OAB score
analysis, it was analyzed using Freidman test and Dunn test.
Statistical significance level was set at p<0.05.

RESULTS

Ninety-five patients who applied to the outpatient clinic and
whose OAB-V8 symptom score was above 11 participated in the
study. Three of the patients who participated in the study were
excluded from the study because they did not come for control
and 5 of them left the drug due to anticholinergic side effects.
The mean age of 87 patients participating in the study was
26.28+4.53 (95% confidence interval: 25.5-27.2) years, and the
patients’ OAB-V8 symptom score was 24.96+5.7 (14-36). Before
anticholinergic treatment, HAM-A scale was completed. Mild
anxiety was detected in 49 patients, moderate in 22 patients,
severe anxiety in 16 patients and patients were divided into 3
groups accordingly. The median OAB-V8 symptom score before
treatment was found as 20 [interquartile range (IQR): 18.0-26.0],
28 (IQR: 26.0-30.0), 31 (IQR: 28.0-33.0) in groups 1, 2, and 3
respectively. OAB-V8 score before treatment was significantly
lower in group 1 (p<0.001), but there was no significant
difference between groups 2 and 3 (p=0.22). A significant
improvement was achieved in the OAB-V8 symptom score at 1
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month compared to the pre-treatment period in the group of
patients without anxiety (group 1) and group with moderate
anxiety (group 2) (p<0.001) (Figure 1). However, in the group
with severe anxiety (group 3), it was observed that there was a
statistically insignificant decrease in the OAB score at 1 month
(p=0.64) (Table 1).

When the OAB-V8 symptom scores in the third month were
analyzed, the 1% group who did not receive anxiolytic treatment
and the 2" and 3" group scores receiving anxiolytic treatment
was 10 (IQR: 9.0-10.0), 10 (IQR: 9.0-13.0), 10.5 (IQR: 9.0-11.5), and
the significant change was observed in all three groups at 3
month compared to the pretreatment (p<0.001). There was no
statically considerable change found between 1 month and 3
months scores (p=0.10). Additionally, there was no statistically
significant found between 1st month and pretreatment scores in
group 3 (p=0.64).

DISCUSSION

In a study conducted by the world health organization, anxiety
was reported to be the most common psychiatric disorder

Figure 1. OAB-V8 score changes of groups after treatment
OAB: Over active bladder, HAM-A: Hamilton anxiety scale

globally (8). The prevalence of lifelong anxiety disorder in the USA
is around 18%. Some researchers thought that psychosomatic
disorders such as anxiety may affect the pathogenesis of OAB (9),
and this has been shown in clinical-based and epidemiological
studies (10). In our study, a relationship was found between
OAB and anxiety. The relationship between affective disorders
and lower urinary tract symptoms was first described by Engel
in 1964. The link between the brain and bladder has not been
clarified today, but it has been reported that it may be using
the same neuropharmacological pathways according to the
hypotheses (10,11). It is unclear which OAB and anxiety that are
thought to be related trigger the other.

In a study by Milsom et al. (12), OAB, and OAB in participants
with hospital anxiety and depression scale (HADS) -anxiety and
HADS-depression (HADS-D) scores and who showed clinically
significant anxiety and depression levels. The problems caused
by the patients were found to be significantly higher than those
with low anxiety and depression scores (p<0.001). In logistic
regression analysis, the strongest ailment markers associated
with OAB for both men and women were determined as urine
urgency, urinary incontinence, urinary frequency and nocturia,
respectively. A significant increase in OAB -related disorders were
observed in male participants as the level of education, HADS-
anxiety (HADS-A) score and general health problems increased.
In our study, as the level of anxiety increases in male patients,
the OAB-V8 symptom score increases and the treatment of OAB
becomes difficult. With anxiolytic treatment given in addition to
anticholinergic treatment, a significant improvement in OAB-V8
symptom score is observed in the 3 month. In the EpilLUTS
study, in the interviews with patients with OAB symptoms,
the reason for the anxiety of the patients was stated as the
concern of finding a toilet in time and the urinary incontinence.
Simultaneously, constant anxiety of going to the toilet in some
participants led to a feeling of hopelessness and depression in
patients (12).

In the literature, Lai et al. (13) in a study he conducted
and compared the psychological scales, OAB patients with
common systemic symptoms had worse HADS-D, HADS-A,

Table 1. OAB-V8 scores of anxiety groups

HAM-A score groups

Mild Moderate Severe p
OAB score pretreatment 20 (18.0-26.0) 28 (26.0-30.0) 31(28.0-33.0) p<0.001
OAB score 1 month 11 (9.0-15.0) 23 (21.0-26.0) 30 (27.0-30.5) p<0.001
0AB score 3* month 10 (9.0-10.0) 10 (9.0-13.0) 10.5 (9.0-11.5) p=0.16

All data was expressed as median + interquartile range. OAB: Over active bladder, HAM-A: Hamilton anxiety scale
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fatigue symptoms (PROMIS-Fatigue) and higher than OAB
patients without common systemic symptoms. They detected
psychological stress (13). Results were statistically significant for
all comparisons adjusted for age and gender (p<0.05). Similar
to the literature, HAM-A scores were higher in patients with OAB
with urinary incontinence in our study.

Inastudy of Alves et al. (14), Hopkins investigated the relationship
of OAB with anxiety symptoms using three items of the symptom
checklist, and although the cause-effect relationship could not
be established, the authors concluded that individuals with OAB
are more prone to anxiety symptoms. Similar to these results,
although we showed the relationship between anxiety and OAB
in our study, we could not show the cause-effect relationship
between the two disorders.

CONCLUSION

OAB is a common condition that can also be seen in the young
male population and may accompany anxiety. Questioning the
psychosomatic complaints of patients and treating them with a
multidisciplinary approach may provide better results.
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Abstract

Objective: Recurrent aphthous stomatitis (RAS) is one of the most common diseases of the oral mucosa characterized by recurrent painful
oral ulcers. We evaluated the effect of RAS on quality of life and the relationship between RAS and anxiety and depression.

Methods: The study involved 70 patients (35 female, 35 male) with RAS and 70 healthy volunteers (32 females, 38 males) who matched the
patients with age and gender. Demographic features and medical histories of individuals were recorded. Patients and controls filled out the
dermatology quality of life index (DLQI) and the hospital anxiety and depression scale (HADS). The results were compared statistically.

Results: The DLQI score of RAS patients was significantly higher than the control group [p<0.001, interquartile range (IQR): 6.0-15.0 vs.
2.0-9.0]. DLQI score for the patients during the active phase was significantly higher than that for the patients during the remission period
(p=0.039, IQR: 6.5-16.0 vs. 2.0-10.0). There was no significant difference in HAD score between the groups (p>0.05).

Conclusion: The results of our study show that there is no relationship between RAS and anxiety and depression. However, RAS significantly

decreases the quality of life, particularly during the active phase.

Keywords: Anxiety, aphthous stomatitis, depression, oral ulcer, quality of life

INTRODUCTION

Recurrent aphthous stomatitis (RAS) is the most common disease
of oral mucosa characterized with recurrent painful ulcerations.
The prevalence of the disease ranges from 5% to 60% with an
average of 20% (1,2). RAS can affect people at any age; oral
ulcerative episodes firstappear before the age of 30 yearsin about
80% of cases and generally, the severity and frequency decreases
as age advances (3,4). Approximately 40% of the patients with
RAS have a family history (5). Three main types include minor,
major and herpetiform aphthae which change in size, number,
duration, place and potential for scarring of ulcerations. The
lesions are identified by a single or multiple round or oval-
shaped, inflamed ulcers, with a grayish or yellowish background,

surrounded by an erythematous halo. RAS is a multifactorial
condition with various predisposing factors. Investigations have
proposed genetics, malnutrition, hematological deficiencies,
microbial factors, immunodeficiency disorders, trauma,
endocrinological, gastroenterological disorders, drugs and stress
(6,7). There are many studiesin the literature regarding the impact
of stress, anxiety, and depression in the etiology of RAS, but the
results are controversial. Some authors suggest that stress and
anxiety are involved in the etiology of RAS (8-10). They suggest
that anxiety and severe stress trigger the immune system activity
by increasing the number of leukocytes in the inflammation
sites consequently, leading to onset and progression of RAS (11-

13). However, some authors report that there is no association
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between the psychological status of patients and RAS (14-16). In
this study, we evaluated the association between quality of life,
anxiety, and depression with RAS.

METHODS
Patients and Study Design

A prospective and controlled clinical trial was planned to
assess dermatology quality of life index (DLQI) and hospital
anxiety and depression scale (HADS) in patients with RAS.
The study was administered with the cooperation of Ataturk
University Faculty of Medicine, Departments of Dermatology
and Venereal Diseases. Atatlirk University Faculty of Medicine
Ethics Committee approved the study (number of meetings: 6,
decision no: 10, date: 30.11.2017). Seventy patients with RAS and
70 healthy controls were included between November 2017 and
November 2018 after giving their informed consent.

All cases with oral aphthous ulcerations that occur more than
three episodes per year were included in the RAS group after
anamnesis, physical examination and laboratory evaluation.
Exclusion criteria were:

1. Cases with a history of systemic condition, in particular,
Behcet’s syndrome, systemic lupus erythematosus or any other
diseases presenting with oral mucosal findings,

2. Patients with a history of psychiatric diseases,

3. Those with a history of antimicrobial, anti-inflammatory
medication, immunomodulatory agents and vitamin or
antioxidant drug usage through the four weeks before the study.

The control group consisted of age and sex-matched healthy
70 people. They were selected from hospital staff, students and
relatives without any systemic and psychiatric diseases.

Personal data and anamnesis of patients were documented and
the patients completed DLQI and HADS on the day of clinical
examination. Personal data of controls were documented and
controls completed DLQI and HADS.

DLQI is the most frequently used method because it is simple
and clear. Patients’ direction to affect social and physical
activations in the last week has been tried to be understood. It is
designed on the basis of symptoms, feelings of the patient, daily
activity, leisure time, school/work life, personal relationships
and treatment. DLQI, consists of 10 items, each item is scored:
“Very much” - score 3, “a lot” - score 2, “a little” - score 1, “not at
all” and “irrelevant” - score 0. Based on their scores, five score
ranges can be classified as follows: No effect at all on patient’s
life (0-1), a small effect on patient’s life (2-5), a moderate effect
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on patient’s life (6-10), and very large effect on patient’s life (11-
20), extremely large effect on patient’s life (21-30).

The HADS detect mood disorders in non-psychiatric hospital
clinics, evaluate anxiety and depression separately and exclude
symptoms to prevent physical illnesses effects on the scores.
It is quick, short and easy to answer and consists of seven
anxiety items and seven depression items (14 items). Each item
is responded on a four-point measure. The total score ranges
from 0 to 21 points for anxiety and similarly 0 to 21 points for
depression. Based on their scores, three score ranges can be
categorized as follows: Normal (0-7), borderline abnormal (8-10),
and abnormal (11-21).

Statistical Analysis

Statistical analysis was performed using SPSS software, version
22. Descriptive data were shown as n, percent in categorical data,
and as median, interquartile range (25-75 percentile values) in
scale data. Chi-square test was used to compare categorical data.
The normality of data was tested using a Kolmogorov-Smirnov
test. Mann-Whitney U test and Kruskal-Wallis test was used for
not having a normal distribution. A p value of less than 0.05 was
considered statistically significant.

RESULTS

This study encompassed 70 RAS cases (35 males and 35 females)
with a mean age of 29.6+10.8 years and 70 controls (38 males
and 32 females) with a mean age of 29.3+10.6 years. There
were no differences in terms of age, gender, marital status, and
educational level (Table 1).

Table 1. Demographic characteristics of groups

Patients Controls R
Parameter  Category n % n % P
<30 years 42 60.0 44 638
Age 0.647
>30 years 28 40.0 25 362
Female 35 50.0 38 543
Gender 0.612
Male 35 1 50.0 32 457
Marital Single 32 457 41 586
- 0.128
status Married 38 543 29 414
Primary school | 21 300 11 157
IE:'V‘;‘Iam"a' Highschool 21 300 30 429 0.9
University 28 40.0 29 414
Student 22 314 19 271
Occupation | Housewife 16 229 13 186 | 0.593
Other 32 457 38 543

2Chi square test
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Sixty (85.7%) of patients were in the active phase and 10 (14.3%)
of patients were in remission period during examination. 36
(51.4%) of the patients had disease for five years and more (Table
2). Most of the patients had 2 to 3 attacks per month.

DLQI scores of RAS patients ranged from 0 to 30 [interquartile
range (IQR): 6.0-15.0]; DLQI scores of controls ranged from 0
to 30 (IQR: 2.0-9.0). DLQI score was significantly higher in the
patient group than the control group (p<0.001, Table 3, Figure
1).

HADS of patients ranged from 1 to 20 (IOR 4.0-11.0) for anxiety, 0
to 15 (IQR: 2.0-7.0) for depression. Similarly, the control group’s
HAD scores ranged from 1 to 18 (IQR: 5.0-10.0) for anxiety, 0 to 14
(IQR: 2.0-8.0) for depression. There was no statistically significant
difference between two groups with respect to both anxiety and
depression scores (p=0.912, p=0.978) (Table 3).

Anxiety HADS of female patients was higher than that of male
patients (IQR: 5.0-12.0 vs. 4.0-9.0, p=0.019). There was no
relationship between gender and DLQI and depression scores as
well as age, marital status, education status, family history and
DLQI and HADS (Table 4).

DLQI score of the patients with RAS during the active phase
was higher than that for those with RAS during the remission
period (IQR: 6.5-16.0 vs. 2.0-10.0, p=0.039, Figure 2). There was

Table 2. Detailed characteristics of patients

Parameter Category n %
o Positive (+) 42 60.0
Family history .
Negative (-) 28 40.0
. . <5 34 48.6
Mean duration of disease (year)
>5 36 51.4
<12 14 20.0
Frequency of attacks (per year) 13-36 34 48.6
>36 22 31.4
Active phase 60 85.7

Presence of oral ulcer S -
Remission period | 10 14.3

Table 3. The statistical analysis of scale scores in RAS patients
and controls

Patients Controls ,
Parameter Median IQR Median IQR P
DLQI 10.0 6.0-15.0 5.0 2.0-9.0 <0.001
HADS-A 7.0 4.0-11.0 7.0 5.0-10.0 0.912
HADS-D 5.0 2.0-70 50 2.0-8.0 0.978

aMann-Whitney U test, IQR: Interquartile range, DLQI: Dermatology life quality
index, HADS-A: Hospital anxiety and depression scale anxiety, HADS-D: Hospital
anxiety and depression scale depression, RAS: Recurrent aphthous stomatitis

Figure 1. DLQI scores of RAS patients and controls

DLQI: Dermatology life quality index, RAS: Recurrent aphthous stomatitis

no difference between the patients during the active phase and
the patients during the remission period in terms of scores of
anxiety and depression. No difference was found between the
duration of disease and frequency of attacks, and scale scores
(Table 4).

DISCUSSION

Our study is a prospective and comparative evaluation of the
quality of life, anxiety and depression status of RAS patients in
Turkey by using DLQI and HADS. There are many studies in the
literature about the relationship between quality of life, anxiety
and depression and RAS. Most of the studies assessed quality of
life by using the oral health impact profile (OHIP-14) (17-19). DLQI
is the most frequently used method worldwide in dermatology
clinics. HADS, the social readjustment rating scale, structured
clinical interview for DSM-1V clinical version, self-rating anxiety
scale, general health questionnaire scale, Spielberger state-
trait anxiety inventory (STAI), Hamilton’s anxiety rating scale
(HARS) and Hamilton’s depression rating scale (HDRS), Lipp’s
inventory of stress symptoms (LSSI), Beck anxiety inventory and
Beck depression inventory-1l are used for the evaluation of the
anxiety and depression in patients with oral disease, particularly
RAS (8,14,20,21). We assessed the state of anxiety and depression
in RAS patients by using HADS because it excludes somatic
symptoms, which prevent the effects of physical illnesses on the
scores (14,22).

Yang et al. (18), analyzed psychological problems of the patients
with RAS, oral lichen planus (OLP) and burning mouth syndrome
(BMS) using OHIP-14 and HADS. They reported that patients with
RAS, OLP, and BMS had lower quality of life and higher levels of
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Table 4. The statistical analysis of scale scores in RAS patients

DLQI
Parameter Category Median (IQR)
Age* (year) <30 9.5 (6.0-14.0)
>30 10.5 (5.0-16.5)
Gender® Female 11.0 (8.0-16.0)
Male 8.0 (4.0-15.0)
) Single 10.5 (7.5-14.0)
Marital status® -
Married 9.0 (5.0-17.0)
Primary school 11.0 (6.0-17.0)
Educational level® High school 9.0 (5.0-11.0)
University 10.5 (6.0-19.5)
o Positive 10.5 (5.0-16.0)
Family history? .
Negative 9.0 (6.0-13.5)
' ) <5 10.0 (6.0-14.0)
Duration of disease (year)?
>5 9.5 (5.0-18.0)
<12 8.0 (5.0-14.0)
Frequency of attacks® (per year) 13-36 10.5 (5.0-13.0)
>36 11.0 (8.0-18.0)

Oral ulcer?

Active phase

Remission period

11.0 (6.5-16.0)
5.0 (2.0-10.0)

HADS-A HADS-D
p Median (IQR) p Median (IQR)  p
7.0 (4.0-11.0) 5.0 (2.0-7.0)

0.986 0.750 0.157
5(5.0-10.5) 0 (3.0-9.5)
.0(5.0-12.0) 0 (3.0-8.0)

0.070 0.019 0.306
.0 (4.0-9.0) 0 (2.0-7.0)
0(3.5-11.0) 0(2.5-7.5)

0.493 0.335 0.817
.0(4.0-9.0) 5(2.0-7.0)
.0(5.0-11.0) 0 (4.0-12.0)

0.232 .0(4.0-10.0)  0.655 0 (2.0-7.0) 0.168
5(5.0-9.0) 5.0 (2.0-7.0)

5 (4.0-10.0) 5(2.0-7.0)

0.666 0.904 0.837
.0 (4.0-11.0) 0(2.0-8.0)
5(4.0-11.0) 0 (3.0-7.0)

0.906 0.710 0.976
.0 (5.0-10.0) 5(2.0-7.5)
5(4.0-9.0) 0 (2.0-7.0)

0315  6.5(4.0-11.0) 0419 0(2.07.00 0263
5(4.0-11.0) 0 (4.0-10.0)

.0 (4.5-11.0) 5.0 (2.5-8.0)
0.039 0.084 0.467
5.0 (2.0-6.0) 5.5 (2.0-6.0)

2Mann-Whitney U test, *Kruskal-Wallis test, IQR: Interquartile range, DLQI: Dermatology life quality index, HADS-A: Hospital anxiety and depression scale anxiety, HADS-D:
Hospital anxiety and depression scale depression, RAS: Recurrent aphthous stomatitis

Figure 2. DLQI scores of the patients during active phase and the
patients during remission period
DLQI: Dermatology life quality index

anxiety and depression. Suresh et al. (23), estimated the validity
of other oral mucosal diseases in anxiety and depression patients.
In the study, there was a statistically significant difference in oral
diseases in patients with anxiety and depression compared to
the control group. They detected RAS with a rate of 12% in the
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patient group and 2.2% in the control group and suggested that
anxiety and depression is a risk factor for RAS. Nadendla et al.
(13), compared RAS patients with controls by using HARS and
reported that the mean anxiety scores of the RAS group were
significantly higher. They suggested anxiety may be involved
in the etiopathogenesis of RAS and psychological support is
beneficial for patients with RAS. Similarly, Cardoso et al. (24),
assessed anxiety levels of RAS patients by using LSSI and BAl and
they reported that higher levels of anxiety were associated with
RAS. Gallo et al. (25), proposed that psychological conditions
might play a role as a trigger or a modifying factor in RAS rather
than being a cause of the disease.

The authors who reported that stress was related to the
etiopathogenesis of RAS have suggested some mechanisms
whereby stress might result in RAS. Increasing the number of
leukocytes in the sites of inflammation due to immune system
activity, increased production of inflammatory cytokines due to
oxidative stress, increased salivary cortisol levels and trauma
associated with biting the oral mucosa in stressful times are the
proposed mechanisms (11,12,26,27).

Polat et al. (20), evaluated the state of anxiety and depression
by using HARS and HDRS and found no difference between the
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patients and controls for anxiety, but there was a significant
difference between the groups in terms of depression. Zwiri (14),
evaluated the quality of life, anxiety, and depression by using
OHIP-14 and HADS in patients and controls. The patients had
inferior quality of life compared to controls, and there was no
difference between scores of HADs among both groups, as in
our study. The author suggested that RAS affects quality of life
negatively. However, stressful conditions such as anxiety and
depression were not related to quality of life in patients with
RAS. Sherman et al. (15), examined the relationships between
physical characteristics and psychologic symptoms in RAS
patients and reported that the pain intensity was not affected by
psychological characteristics. Picek et al. (16), reported similar
results with our study by using STAI and BDI-II, and they found
no difference in the level of depression and anxiety between
the groups. They concluded that psychological disturbance is
irrelevant with the occurrence of RAS.

Study Limitations

The limitation of our study was being performed in a single
center. Psychological conditions may vary with the cultural
structure and socioeconomic status of societies. Therefore,
multicenter studies involving wider populations are needed to
clarify whether anxiety and depression play a definitive role in
the etiopathogenesis of RAS.

CONCLUSION

The results of our study showed that patients with RAS had
impaired quality of life and were particularly more affected
negatively in the acute phase because of pain during normal life
activities such as eating and speaking. Because of the absence
of relationship between RAS and psychological conditions, we
suggest that both anxiety and depression may not be associated
with the etiopathogenesis of RAS. Hence, studies on larger
patient groups should be conducted.
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Abstract

Objective: The novel coronavirus, named as severe acute respiratory syndrome-coronavirus-2 Coronavirus disease-2019 (COVID-19), spreads
primarily through humans to human transmission and for this reason governments across the globe have enforced social isolation rules.
Isolation and the fear of getting infected affected the entire population, but it is felt more in pregnant women.The aim of this study is to
examine the anxiety and behavioral changes in pregnant women caused by COVID-19 pandemic and antenatal care quality during the
quarantine period.

Methods: A cross-sectional study was initiated at outpatient clinic of Obstetrics and Gynecology Department in University of Health Sciences
Turkey, Prof. Dr. Cemil Tascioglu City Hospital, Istanbul, Turkey, between 07 May and May 31, 2020 during the COVID-19 outbreak curfew
quarantine period. A total of 291 patients (174 pregnant and 102 non-pregnant) were included. The data were obtained from both qualitative
and quantitative methods using face-to-face survey, using the state-trait anxiety inventory (STAI) and personal information form with lifestyle
change questionnaire. Anxiety levels, behavioral changes were compared and antenatal care quality assessed.

Results: Pregnant participants had higher anxiety STAI state (STAI-S) scores than the non-pregnant participants (43.67+10.77 vs. 39.62+9.45,
p=0.02). The STAI trait (STAI-T) anxiety scores were similar between the two groups (43.57+8.07 vs. 43.3349.56, p=0.82. 60 of pregnant
participants were in first trimester, 53 were in second and 61 were in third trimester. The education level of the pregnant participants and
whether they received psychosocial support or in which trimester they were, did not make any difference between the STAI-S and STAI-T
scores. 67.8% of pregnant participants stated about the fear of going to the hospital and 46.6% canceled their appointments of prenatal care.
Appointment canceling was highest in third trimester (p=<0.001).

Conclusion: During the quarantine period, increased maternal anxiety and decreased antenatal care quality determined, that may lead to
increase in perinatal morbidity and mortality.

Keywords: Maternal anxiety, antenatal care quality, COVID-19, lifestyle changes, STAI

INTRODUCTION the countries closed their borders, and people were quarantined
(2). The novel coronavirus, named as severe acute respiratory

Coronavirusdisease-2019 (COVID-19) which wasinitially perceived i o
syndrome-coronavirus-2 ~ (SARS-CoV-2), spreads  primarily

as a regional “epidemic” affecting China and its surroundings, through 2 human being to human transmission when people

began crossing the Asian borders and then threatened public ;e i close contact (3,4), for this reason, businesses, schools,
health globally in the following days (1). Thereafter, the World places of worship, restaurants closed, and many social events

Health Organization declared COVID-19 as a pandemic, most of canceled. lIsolation and inadequate information about the
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outbreak caused fear. Psychological distress and symptoms of
mental disorders have increased during the pandemic such as
COVID-19 (5,6). Although the fear of getting infected affected the
entire population, it was felt more in pregnant women who are
especially sensitive because of the anxiety of contamination of
the fetus and due to physiological immunosuppression (7).

There are limited studies on psychological wellness in pregnancy
during an outbreak. During the 2003 SARS outbreak in Hong
Kong, it was reported that pregnant individuals had exaggerated
fear of encountering infection and higher anxiety than before
SARS (8).

Maternal anxiety is associated with poor perinatal outcomes as
preterm birth, low birth weight, small for gestational age (9).

Although it is important to get adequate psychosocial support
during pregnancy, pregnant women feel lonely because of the
quarantine process in a pandemic. Furthermore, they also avoid
visits to their physicians in fear of encountering infection in
public transports or at the hospital.

When the COVID-19 pandemic reached Istanbul-Turkey, our
research team used the opportunity to research the psychological
impact of COVID-19 on pregnant women during their visit to our
maternity ward and outpatient clinic with face-to-face surveys.

METHODS

The study was designed as a cross-sectional study at the
Outpatient Clinic of Obstetrics and Gynecology Department in
University of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu
City Hospital, Istanbul, Turkey, between 07 May (after the start
of restrictions) and 31 May (the date restrictions eased) during
the COVID-19 outbreak curfew. This study was approved by the
Medical Ethical Committee of University of Health Sciences
Turkey, Prof. Dr. Cemil Tascioglu City Hospital (no: 48670771-
514.10; date: 05.05.2020) and informed consent was obtained
from all patients. A total of 276 participants were included who
applied for routine antenatal control or gynecologic complaints.
They had no clinical symptoms of COVID-19 and had no suspicion
of disease. One hundred seventy four of the participants were
pregnant, and 102 were non-pregnant. The data were obtained
from both qualitative and quantitative methods between 05 May
(after the start of restrictions) and 31 May (the date restrictions
eased) during the COVID-19 outbreak.

Participants were excluded if they had a history of psychiatric
disorders, could not read, or write in Turkish, did not agree to
participate in the study, had COVID-19 symptoms and COVID-19
PCR positivity.

30

Survey Method

After descriptive information (age, education, working status) and
obstetric history (gravida, parity number, last menstrual period)
was recorded, we asked the following questions to determine
behavioral changes and concerns about pregnancy follow up
during COVID-19 outbreak: “During the COVID-19 pandemic, are
you getting adequate psychosocial support?”, “Are you afraid of
visiting the hospital for prenatal checks?”, “If you are afraid of
visiting the hospital, what is the reason?”, “Are you afraid of you or
your baby, or both of you being infected with COVID-19?", “Have
you missed any pregnancy visit?”, “How often do you wash your
hands?”, “Are you wearing a mask?”, “Are you wearing gloves?”.

Upon completing the above, the participants were asked to
complete the Spielberger state-trait anxiety inventory (STAI)
form to determine the level of anxiety. The STAl is a 40-item self-
report rating scale. Each statement has four scales of feelings,
participants were asked to select the best matching feeling, the
state anxiety scales include “not at all, somewhat, moderately
so, or very much so”. Whereas the responses to the items related
to trait anxiety include “almost never, sometimes, often, and
almost always”. The scale has internal consistency coefficients
ranged from 0.86 to 0.95 (10). It can vary with changes in support
systems, health, and other individual characteristics (11).
Validity and reliability study of the Turkish form of the scale was
conducted by Oner and LeCompte (12). Since the STAl is used to
measure the intensity of anxiety (instead of identifying possible
clinical cases), no cut-off score is recommended.

Statistical Analysis

In this study, all information obtained was entered into a
statistical package for the social sciences, version 25.0, SPSS Inc,
Chicago, Illinois, USA (SPSS). Descriptive statistics were used to
calculate the frequency (n), percentage (%), central tendency
(mean, median & mode), and dispersion (range, variance,
standard deviation, maximum & minimum) for each variable
when appropriate. The consistency of the data with the normal
dispersion has been evaluated by the Kolmogorov-Smirnov test.
Student’s t-test, Mann-Whitney U test, One-Way ANOVA test or
chi-square test was used when appropriate.

RESULTS

Characteristics, Anxiety Level, and Behavioral Changes of All
Participants

In this study, we approached 174 pregnant and 102 non-pregnant
participants, none of them were healthcare workers and
diagnosed with COVID-19. The sociodemographic and clinical
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characteristics (age, educational, and employment status) of the
participants were similar and summarized in Table 1. Elderly
people in non-pregnant participants were excluded from the
study because age-related anxiety may change the result.

Pregnant participants had significantly higher anxiety STAI state
(STAI-S) scores than the non-pregnant participants (43.67+10.77
vs. 39.62£9.45, p=0.02). The STAI trait (STAI-T) anxiety scores
were not different between the two groups (43.57+8.07 vs.
43.33+9.56, p=0.82).

58.7% of all participants and 62.0% of all pregnant participants
mentioned that they get enough psychosocial support, but did
not affect anxiety scores (p=0.137).

Behavioral changes due to the pandemic (wearing masks,
washing hands, and using gloves) in both groups were highly

Table 1. Demographics and characteristics of all participants

Pregnant Non- p value

(n=174) pregnant

(n=102)

Age (years; mean £ 50) |28.48+£573 |29.44%42 0.26
Educational level
Less than 8 years 20 (7.2%) 22 (8.0%)
8 years 100 (36.2%) | 51 (10.5%) 0.78
More than 13 years 54 (19.6%) 29 (10.5%)
Employment status
Employed 43 (15.6%) 36 (13.0%)
Unemployed 131 (47.5%) 66 (23.9%) 06
STAI® state (mean) 43.67+£10.77 | 39.62+9.45
STAI® trait (mean) 43.57+8.07 | 43.33+9.56
Psychosocial support
Adequate 108 (39.1%) 54 (19.6%) 0137
Inadequate 66 (23.9%) 48 (17.4%)
Going out from home
Never 74 (26.8%) |27 (9.8%)
If necessary 90 (32.6%) 54 (19.6%) <0.001*
Yes 10 (3.6%) 21 (7.6%)
Washing hand
More than usual 174 (63.0%) | 100 (36.2%) 0136
As usual 0 (0%) 2 (0.7%)
Wearing gloves
Yes 95 (34.4%) 60 (21.7%)
No 79 (28.6%) 42 (15.2%) 0495
Wearing mask
Yes 171 (61.3%) | 101 (36.6%) :
No 3(1.1%) 1 (0.4%)
*Statistical significance, *STAI: State-trait anxiety inventory

observed. To reduce the risk of infection, 97.9% of total
participants wear a mask, 56.1% wear gloves. While all pregnant
participants washed their hands more frequently than usual,
just 2 non-pregnant participants said they wash their hands
as usual. A higher number of pregnant participants responded
“never” to the question “Are you going out from your house” than
non-pregnant participants (26.8% vs. 9.8%; p=<0.001) (Table 1).

Characteristics, Anxiety Level, and Behavioral Changes in
Pregnant Participants

The mean of gravida and parity of 174 pregnant participants
were 2.3 (min: 1, max: 7) and 0.97 (min: 0, max: 5). Sixty
(34.48%) of pregnant participants were in the first trimester, 53
(30.45%) were in the second and 61 (35.05%) were in the third
trimester. STAI-S and STAI-T scores were not statistically different
amongst the trimester groups. Furthermore, the education
level of the pregnant participants and whether they received
psychosocial support or in which trimester they were, did not
make any difference between the STAI-S scores. STAI-S scores
were significantly different in the different age groups (p=0.031)
(Table 2). Post-hoc comparisons revealed that STAI-S scores
for pregnant participants in age groups “over 20 years” were
similar, whereas STAI-S scores of pregnant participants “under
20 years” showed a significant difference compared to pregnant
participants in the older age groups of “20-30-year-old” (p=0.02)
and “30-40-year-old” (p=0.03).

67.8% of total pregnant participants stated that they were afraid
of going to the hospital, because of this 46.6% of total pregnant
participants canceled or missed their appointments of prenatal
care. Fear of going to the hospital and appointment canceling
was high in the third trimester (p=0.002, p=<0.001) (Table 3).
Pregnant participants, who did not go to antenatal visits, stated
that they were afraid of contracting COVID-19 in the hospital
themselves or their unborn baby or both, there was no difference
between the trimester groups (Table 3).

DISCUSSION

After COVID-19 outbreak spread worldwide from Wuhan, China,
it has resulted as an ongoing pandemic (13). The increasing
number of death tolls caused global fear and panic. After the first
case of COVID-19, detected in Turkey, the Turkish government
rapidly carried out interventions and restrictions to prevent the
spread of the virus (14). 05 May, the date of the beginning of
our study, the Turkish Ministry of Health announced that total
coronavirus cases in Turkey were 129,491 and total death tolls
were 3,520. Our study was conducted after the start of restrictions
in Turkey when the psychological and behavioral changes of the
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Table 2. The factors affect STAI scores of pregnant women
STAI® state p value STAP trait p value
Mean * SD Mean * SD

Age group (years)
<20 years old 35.86+2.13 38.80+2.04
20-30 years old 44.36%+1.09 43.63+0.84

0.031* 0.077
30-40 years old 4433+£1.37 44.84%0.91
>4( years old 46.40+6.47 42.20+5.85
Educational level
Less than 8 years 44.07£1.08 44.22+0.83
8 years 43.61£1.54 0.715 43.03+1.04 0.40
more than 13 years 41.90£1.96 41.8+1.68
Psychosocial support
Adequate 42.66%0.94 42.77+0.77
Inadequate 45.33+1.48 0.0% 44 87+0.98 0114
Employment status
Employed 43.86%1.75 44.32+1.21

0.839 0.469
Unemployed 43.47%£0.91 43.29+0.71
Trimester
First 43.4611.41 43.63+0.89
Second 42.26+1.42 0.366 42.77£1.14 0.638
Third 45.11+1.40 44.21+1.13
*Statistical significance, ?STAI: State-trait anxiety inventory, SD: Standard deviation
Table 3. COVID-19-specific factors that affect prenatal care according to trimester group

Trimester
First | Second | Third | p value

Fear of going to antenatal visit in the hospital
Have fear 34 (28.8%) 35 (29.7%) 49 (41.5%) 0.002"
Do not have fear 26 (46.4%) 18 (32.1%) 12 (21.4%)
Worried about contracting COVID-19 in the hospital
To herself 4 (40%) 7 (20%) 14 (40%)
To unborn baby 17 (27.9%) 20 (32.8%) 24 (39.3%) 0.396
Both 29 (37.2%) 26 (33.3%) 23 (29.5%)
Canceling or missing prenatal care appointments
Canceled or missed 16 (19.8%) 27 (33.3%) 38 (46.9%) <0.007%
Not canceled or missed 44 (47 3%) 26 (28%) 23 (24.7%)
*Statistical significance, COVID-19: Coronavirus disease-2019

subjects were fully settled. It is not an initial phase study, thus it
was planned that psychosocial changes to pandemics could be
followed up more clearly. A similar situation had been shown
in a study, conducted in the 2003 SARS outbreak in Hong Kong;
with the rising in the number of cases, the level of anxiety scores
also increased. The anxiety scores were highest approximately
1 month after the first SARS case was announced. Participants
between the 30-49 ages and less educated were more concerned.
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Anxiety scores of those who perceived that they were more likely
to contract or die due to SARS were significantly higher (15).

Perinatal anxiety is quite common and deserves clinical attention.
According to a meta-analyze published in 2017, which included
102 studies with a total of 221,974 participants, the overall
prevalence for any anxiety disorder was 15.2% (16). Antenatal
anxiety was associated increased risks for preterm birth, low birth
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weight, earlier gestational age, and being small for gestational
age, smaller head circumference. Also, the development of brain
structure in children is associated with prenatal anxiety and
depression (9,17). While we know widely about perinatal anxiety,
there is limited knowledge about psychological responses caused
by a pandemic. Wu et al. (18) initiated a multi-center cross-
sectional study in China to compare the mental status of pregnant
women before and after the announcement of the COVID-19
epidemic. A total of 4,124 pregnant women during their third
trimester were examined in this cross-sectional study, using the
Edinburgh postnatal depression scale (EPDS). They found that
awareness of the COVID-19 epidemic significantly increased the
prevalence of depressive symptoms (EPDS >10) (p=0.01) and
the risk of self-harm thoughts (p=0.005) (18). Wu et al. (18) did
not evaluate anxiety status, but Corbett et al. (19) questioned
71 patients in the second and third trimester of pregnancy and
found that half of the women without anxiety before, worried
about their health during the delay phase of the outbreak. This
anxiety was related to the health of their older relatives, other
children they had, and then their unborn baby (19).

The previous studies mostly compared pregnant women’s anxiety
levels before and after the pandemic, not with non-pregnant
participants. From former studies (5,6) we know that the entire
community had higher anxiety so we researched if there is a
difference in pregnant individuals. Our cohort demonstrates
that pregnant participants had significantly higher anxiety
STAI-S scores than the non-pregnant participants, which means
pregnant individuals are vulnerable, and they feel fear deeper.
Interaction with their relatives (mother, father, friends), provides
psychological support, but the necessity of social distancing
did not allow this. However, Mirzadeh and Khedmat (20) also
highlighted the need for psychological support for pregnant
women during this pandemic, in our study 62% of pregnant
participants reported that they get adequate support, but it did
not make difference on their anxiety levels.

From an online survey, 92.9% of individuals reported feeling
loneliness more than usual due to the COVID-19 pandemic in
Calgary, Canada. 56.6% of participants had clinically elevated
anxiety and 37.0% elevated symptoms of depression. Most of
the participants expressed worries about their own life and their
unborn baby due to the possibility of infection. Researchers
recorded that depression and anxiety symptoms were reduced
if participants could complete enough sleep time and had
better social support (21). Furthermore, educational level and
employment status are other factors that affect depression and
anxiety levels. Despite previous literature (22), our cohort did
not show any difference in educational level and employment

status, it might be because of the increased basal anxiety level in
the whole community due to the outbreak.

Due to the pandemic, there have been many lifestyle changes;
for protection from the virus wearing masks, gloves, and washing
hands have become daily life necessities. All our pregnant
participants specified that they washed their hands more than
usual, almost all claimed to wear a mask and half of them
claimed to wear gloves when they were outside to mitigate the
risk of contracting the virus. These attitudes were experienced
before, in 2003, during the SARS outbreak, about 70% of women
wore a mask all or most of the time, and 40% washed their hands
much more frequently than before (8).

Self-isolation and “not leaving home” is another reaction to the
COVID-19 pandemic in pregnant women. Furthermore, domestic
transportation registrations and the intensity of COVID-19
patients in hospitals, caused pregnant women to avoid going
to their prenatal visits. It was reported formerly in the SARS
outbreak, the rate of canceling or post-ponement of antenatal
visits was high and about half of the women decided to deliver
in hospitals with fewer SARS cases (8). However meta-analyses
revealed that visiting antenatal care clinics during pregnancy
was significantly associated with lower rates of neonatal and
maternal death (23,24), during pandemic time, it has been
reported that canceling appointments, difficulties in accessing
health units, or going to physicians without a supporter caused
the poor quality of prenatal care (21). The fear of going to the
hospital was high also in our study and half of the pregnant
women stated that they canceled or missed their prenatal visits.

Maternal anxiety varies during the pregnancy, Haddad et al.
(25), Teixeira et al. (26), and Bhagwanani et al. (27) reported that
STAI-S levels were increased in the first and third trimester. Other
studies have reported that STAI-S scores elevated significantly in
the third trimester (28,29). The anxiety-level differences between
trimesters had not been evaluated in an outbreak period, we
found that there was no difference in STAI-S and STAI-T levels
between trimesters.

Spielberger defined trait anxiety as, the propensity of individuals
to respond and state anxiety as a temporary feeling of fear
and tension (30). In our study, pregnant women showed a
psychosocial reaction to a pandemic with a feeling of fear and
anxiety

The Strength of the Study

There are limited studies about maternal anxiety in a pandemic
and much less in the quarantine period. Previous surveys were
mostly conducted using an online panel, but we conducted
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face-to-face survey that enables more accurate information.
Furthermore, as far as we know this is the first study that
compares anxiety scores trimester groups in the COVID-19
pandemic.

Study Limitations

Questionnaire limitations: Gunning et al. (28) reported that the
STAI state scale reflects situation-specific anxiety, but the location
of the antenatal clinic in which it was completed, could change
anxiety levels.

Single-center study: Our data may not be entirely representative
of all pregnant individuals. Although our hospital is a training
and research hospital with high patient capacity, the study is a
single-center study.

CONCLUSION

Although there are many studies on the physiological effects of
SARS-CoV-2 (COVID-19) so far, the psychosomatic effects of the
quarantine period of a pandemic have not been emphasized
extensively. With this study, we revealed that during COVID-19
pandemic, state anxiety levels were similar between pregnant
and non-pregnant women but trait anxiety levels, which define
a temporary sense of fear and tension were higher in pregnant
women. These high levels of anxiety have more impact on
pregnant participants and caused an interruption of antenatal
care especially in the quarantine period. Future researches
needed to examine the psychosocial and perinatal effects of the
COVID-19 pandemic.
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Abstract

Objective: The aim of this study is to evaluate the effectiveness of routine additional acquisitions for lower extremity in the diagnosis and
treatment of patients undergoing *Ga prostate-specific membrane antigen (PSMA) positron emission tomography/computed tomography
(PET/CT).

Methods: The files of 59 prostate cancer patients who underwent additional acquisition of the lower extremities in addition to the vertex-
upper thigh in %Ga PSMA PET/CT studies were included in the study. In our study, patients with both lower limb acquisition on clinical
suspicion and with routine lower limb acquisition were included. Along with the difference in the effectiveness of the lower limb acquisition
between these two arms, the efficacy and clinical utility of the additional acquisiton were evaluated in the entire sample.

Results: The rate of metastasis detected in the group with lower limb acquisiton with clinical suspicion (31.1%) is higher than in the other
group (7.6%). However, metastases detected in both groups do not cause changes in the treatment.

Conclusion: Considering the loss of time caused by additional acquisitons in the clinic, the radiation dose exposure of the patient and the

outcomes in this study, it may be possible to say that the lower extremity acquisitons are not effective.

Keywords: Prostate cancer, ®Ga PSMA, PET/CT, molecular imaging

INTRODUCTION

Prostate cancer is the second most common cancer in men
worldwide. It is the most frequently diagnosed cancer among
men in many countries such as America, Northern and Western
European countries, Sub-Saharan African countries, and Australia,
with easier diagnosis in the last few decades especially with the
widespread use of prostate-specific antigen (PSA). In 2018, 1.3
million new prostate cancer cases were seen worldwide, whereas
359 thousand prostate cancer-related deaths were reported in
the same period (1). In a study evaluating the American cancer
statistics, approximately 20% of cancers in men in 2019 are
stated to be prostate cancer and 10% of cancer-related deaths
are related to prostate cancer (2). In the Turkey Cancer Statistics
published in 2018, incidence of prostate cancer in men according
to the 2015 data is reported as 33.1/100,000 (3).

Besides the histopathological features, the existence of distant
metastases is an important factor in determining the prognosis
in prostate cancer. Skeletal system is the most common site
of hematogenous metastasis in prostate cancer. In an autopsy
series in which 1,589 prostate cancer cadavers were examined,
hematogenous bone metastases were detected in 90% of cadavers
(4). According to a study conducted by Shou et al. (5) among
265,900 cases of prostate cancer, at least one bone metastasis
was observed in 59.43% of patients. Therefore, it is extremely
important to focus on bone metastases when investigating
distant organ metastasis. Bone scintigraphy has been used for
many years to evaluate bone metastases in prostate cancer
because of this basic information. Prostate-specific membrane
antigen (PSMA), first described in 1987 and later revealed to
be a transmembrane glycoprotein, is an important diagnostic
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alternative as it is expressed in prostate cancer cells, as well
as being expressed more extensively in prostate cancer cells
(6). PSMA-based positron emission tomography/computed
tomography (PET/CT) imaging is becoming more and more
important in the clinic because it provides significant tumor/
background area ratio in the primary lesion as well as distant
metastases and lymph nodes. Current literature shows that
%Ga-PSMA PET/CT is a highly effective imaging method to detect
bone metastases especially in cases of biochemical recurrence
(7,8). Lower extremities can also be considered among the major
areas of metastasis in cases with diffuse skeletal metastasis. Its
effect on the treatment decision is controversial; however, it is a
routine approach to include the lower limb in PET/CT acquisition
according to both legal regulations and established clinical
practices in our country.

This study aimed to understand the contribution of the lower
limbs in diagnosis acquisition and provide any advantage over
its drawback in prolonging the whole process duration.

METHODS

Patients

In our study, data from a total of 59 prostate cancer cases
(mean age: 69 years, age range: 41-81 years) and their images
in the picture archiving and communication system were
retrospectively evaluated. In addition to routine vertex-upper
thighs, lower extremities were also included in the acquisition
of patients who underwent %Ga-PSMA PET/CT at the University
of Health Sciences Turkey, Okmeydani Training and Research
Hospital Nuclear Medicine Unit between June 9, 2017-September
19, 2018. A total of 36 patients were evaluated for staging, 23 for
restaging, and none for secondary malignancy. Patients enrolled
in the study were also grouped according to the indication of
the lower-extremity acquisition. In 13 out of 59 patients, lower
limbs were involved in the acquisition routinely. Meanwhile, the
lower limbs were involved in the acquisition in the remaining
46 patients, only if there is high risk of illness, if the patient
described symptoms, or in cases without recent scintigraphic
imaging.

All patientssigned a written informed consent form for evaluation
purposes and data publication. This study was approved by
the Ethics Committee of University of Health Sciences Turkey,
Okmeydani Training and Research Hospital (04/10/2018-996).

Preparation of 3Ga-PSMA

A fully automated Scintomics Good Radiopharmaceutical Practice
(GRP) synthesis module with Scintomics Control Center and GRP-

Interface software was used for the radiolabeling of ®Ga-DOTAGA-
PSMA (named as *Ga-PSMA 1&T). The %Ge/®Ga generator was
purchased from iThemba LABS, South Africa. DOTAGA-PSMA was
purchased from Scintomics GRP, Germany via a local distributor.
The synthesis of the ®Ga peptides was performed using a
cationic purification method with 20 ug of peptide used for the
reaction. The labeling efficiency and radiochemical purity were
determined using radio thin-layer chromatography and radio-
high-performance liquid chromatography. The radiochemical
purities of ®Ga-labeled PSMA conjugates were >95%.

Imaging

Patients were imaged using an integrated PET/CT scanner that
consisted of a full-ring HI-REZ LSO PET and a six-slice CT scanner
(Siemens Biograph 6, Chicago, IL, USA). Each patient was injected
with a standardized weight-based dose of 2 MBq/kg (range 70-
180 MBq), and images were obtained in a dual-phase mode. At
60 min post-injection, a whole-body PET/CT scan was conducted
with an emission time of 3 min per bed position. Before emission
images, a low-dose CT was performed for attenuation correction
and anatomic localization with the following parameters: 50 mA,
140 kV, and 5 mm section thickness. All patients were positioned
feet first, supine on the scanning pallet with imaging from toe to
vertex, and arms up.

Images Evaluation

Images were visually evaluated by two nuclear medicine
physicians with at least 10 years of experience. Areas with
markedly increased focal ®Ga-PSMA uptake compared to
background activity were evaluated in favor of metastasis when
they were outside the prostate tissue and did not coincide
with physiological involvement sites or known benign lesions
that may have ®Ga-PSMA uptake. Metastases observed in the
skeletal system were classified into two groups as seen in routine
acquisition area and additional acquisition area.

Statistical Analysis

When evaluating the findings obtained in the study, International
Business Machines Corporation Statistical Package for the Social
Science Statistics 25 (SPSS IBM, Turkey) program was used for
statistical analysis. Descriptive methods (Frequency, Percentage,
Average, Standard deviation) were used to evaluate the study
data.

RESULTS

Lesions were detected in the lower extremitiesin 19 of 59 patients,
wherein 3 had lesions in the vertex-upper thigh acquisition that
could be detected because lesions were located in the femoral
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head and/or proximal femur Figure 1. Therefore, involvement
of the lower extremity to the acquisition did not provide any
additional benefit in these 3 patients. In 1 of 16 patients whose
lesions were detected by lower-extremity acquisition, intense
patella involvement was observed in the form of “hot patella”
without widespread metastasis in the body Figure 2. In this study,
findings were considered suspicious since it was not confirmed
histopathologically. Excluding the suspected positive case, 15
out of 58 patients (25.86%) provided additional information
by involvement of the lower extremities in the acquisition.
All of these 15 patients had extensive metastasis in the body.
Because of that they didn’t provided additional benefit from the
involvement of the lower extremities in the acquisition Figure 3.

High-risk disease group includes 25 of 36 patients who underwent
%Ga-PSMA PET/CT imaging for staging purposes. Lower-extremity
metastases were detected in 8 of 24 patients (33%) when the
suspicious case with patellar involvement was not included.

Lower limb metastasis was not detected in 11 patients in the
low and medium risk group. In all patients who were evaluated
for staging purposes, lower limb metastasis was detected in 17%
thanks to additional acquisition.

When all restaging patients were considered, 7 of 23 patients
had lower limb lesions detected with additional acquisition
(30.4%), whereas 18 of these patients were metastatic and 8 of
them had extensive bone metastasis. This group consisted of a
group of patients who were expected to have a high rate of bone
metastases in general Table 1.

Figure 1. Axial, sagittal, and coronal PET and fusion images showing
metastatic lesion located proximal to the upper femur and entering the
routine area of acquisition

PET: Positron emission tomography
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Figure 2. Maximum intensity projection image of ®Ga-PSMA PET
showing isolated patellar involvement not proven to be metastatic
PSMA: Prostate-specific membrane antigen, PET: Positron emission tomography
Results of patients who underwent lower-extremity acquisition
with the suspicion of metastasis (group 1) and as part of routine
acquisition (group 2) were shown in Table 2, excluding the case
with suspicious metastasis. In the 1% group consisting of 46
cases, lower-extremity metastasis was detected in 14 patients
(31.11%), whereas in the 2" group consisting of 13 patients, only
one case (7.69%) was detected with lower-extremity metastasis.
No statistically significant difference was found between these
two groups (p>0.04).

DISCUSSION

Not many studies in the literature are evaluating the clinical
benefit of additional acquisition for the lower extremity;
however, this issue is extremely important for the workflow of
nuclear medicine clinics. Implementing acquisitions that have
no clinical effect complicates the daily work plans of nuclear
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Figure 3. Maximum intensity projection image of 68Ga-PSMA PET/CT
showing diffuse metastatic involvement.

PSMA: Prostate-specific membrane antigen, PET: Positron emission tomography,
CT: Computed tomography

medicine clinics in terms of planning the imaging studies and
using time efficiently. In addition, taking additional acquisitions
that will not affect the management of the patient, thus,
exposing the patient to additional radiation caused by the PET/
CT’s tomography component is one of the issues that should be
considered. Discussing the necessity of additional acquisition
of the lower extremities is important since giving the lowest
radiation dose to patients is our main approach in our daily
practice depending on the as low as reasonably achievable
(ALARA) principle (9).

In the current literature, several studies are reported on the
necessity and effectiveness of adding the lower extremity
to routine acquisition, especially in diseases with atypical
metastatic patterns such as malignant melanoma and sarcoma
(10-12); however, only few studies are reported about prostate
cancer. Only 15 (25.4%) of 59 patients included in our study
had metastases in the bones of lower extremity that were not
detected by routine imaging. Many studies were reported in the
literature evaluating the effectiveness of %Ga-PSMA PET/CT in
detecting metastases of prostate cancer (13-15). Some of these
studies have also included the metastases rates observed in the
lower extremity (16); however, few articles are evaluating the
contribution of detection of metastases in the lower extremities
to its treatment. Simsek et al. (17) reported that lesions were
detected in the lower extremity in 61 out of 701 cases (8.7%).
Comparing these two studies is impossible, since the cases in our
study were divided into two different groups according to clinical
suspicion, not the presence of symptoms.

However, in both studies, it was observed that additional lower-
extremity acquisition either with clinical suspicion or symptoms
caused a detection of significantly higher rate of metastasis
than others. In our study, metastases were detected in 31.1% of
patients who underwent additional lower-extremity acquisition
with clinical suspicion and 7.69% of patients who routinely
underwent PET/CT examination with lower extremity involved.

Table 1. Detected lesions and their distribution
Existence of lesions in the lower extremity Lesions detected only in
additional images
Groups - X N . X
Femoral | Proximal [ Distal Patella No lesion | Total Positive Negative | Total
head femur extremity
Group 1 0 2 14 1 29 46 15 31 46
Staging 0 1 7 1 21 30 8 22 30
Restaging 0 1 7 0 8 16 7 9 16
Group 2 1 0 1 0 1" 13 1 12 13
Staging 0 0 1 0 5 6 1 5 6
Restaging 1 0 0 0 6 7 0 7 7
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Table 2. Effects of additional acquisitions

Group Number of | Cases in which metastases were
patients detected with extra images
Number %
Group 1 45 14 31.1%
Group 2 13 1 7.69%
Total 58 15 25.86%

The common result of both studies is that metastases detected in
the lower extremity did not cause any change in treatment. From
this point of view, it can be beneficial to use less acquisition that
does not contribute to patient management by considering the
ALARA principle.

The retrospective structure of the study and the narrow sample
size are the main drawbacks in our study. Narrow sample size
also makes it difficult to evaluate statistical differences between
groups. We believe that the proportional differences between
the groups will be statistically significant in studies to be
conducted in larger case groups. In addition, the treatment of
patient groups included in the study with different treatment
modalities, being at different stages of their treatment and not
being homogenous in terms of treatment response make it
difficult to make a comparison based on PSA for these patients.
Therefore, a statistical evaluation on PSA values could not be
performed in our study.

CONCLUSION

The addition of lower limbs to the routine acquisition areas,
which did not cause any significant changes in the detection of
distribution of metastases that eventually affect the treatment
protocol of the patients, does not seem to be very suitable
according to the data obtained in our study. However, in cases
that are symptomatic and considered to be of clinical benefit,
it may be wise to consider the additional lower extremities
acquisition.
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Abstract

Objective: Meperidine, a synthetic opioid analgesic, is used empirically in many birth centers due to its effect on the duration of labor as well
as pain relief during labor. In this study, we examine the effect of meperidine administration on the duration of labor.

Methods: This study was designed as a prospective randomized placebo-controlled study; 250 patients were randomized into two groups
where the study group received 0.5 mL-25 mg i.v. meperidine and the control group received 0.5 mL i.v. saline solution, all at the start of the
active phase. The start of the active phase of labor was defined as 4 cm cervical dilatation and 60%-70% cervical effacement. The primary
outcome was determined as the duration of the active phase (DAP). This study is registered on ClinicalTrials.gov (identifier: NCT01555671).

Results: Women randomized to the meperidine group had a shorter total duration of labor (TDL) and shorter duration of the DAP compared
to the control group, both in the total patient population women (mean + standard deviation (SD): 2732129 min vs. 331+177 min, p=0.033;
249£122 min vs. 3042167 min, p=0.029, respectively) and in primiparous (mean + SD: 372134 min vs. 400+179 min, p=0.026; 296+126
min vs. 3631170 min, p=0.024, respectively). No statistically significant difference was found between the total patient population and
primiparous group in terms of the second stage of labor (DSS) (p=0.930, p=0.229; respectively). Multiparous women in meperidine and control
groups, did not show a statistically significant difference in terms of the TDL, DAP and the DSS (p=0.170, p=0.157, p=0.498; respectively).
No statistically significant difference was found between the two study groups in terms of age (p=0.126), parity (p=0.427), body mass index
(p=0.163), cesarean rates (p=0.511) and mean gestational weeks (p=0.845).

Conclusion: Our findings revealed that meperidine administration was associated with a shorter duration of active phase of labor in
primiparous women.

Keywords: Active phase, apgar, duration labor, labor analgesia, meperidine, pethidin

INTRODUCTION

The onset of labor is characterized by regular, painful uterine
contractions that increase in frequency and intensity resulting
in progressive cervical dilatation and effacement. Historically,
the stages of labor are based on the observations first made
by Friedman and Kroll (1). Because of these observations, the
first stage of the labor process was defined as the completion
of cervical dilatation, and the second stage as the descent and

expulsion of the fetus. With the demonstration of the labor
curves for the progression of normal birth and the definition of
stages of labor, Friedman’s work still constitutes the benchmark
for the diagnosis of prolonged labor in today’s obstetric practice
(2). Prolongation in the first and second stages of labor may lead
to increased cesarean rates, operative delivery, and low Apgar
scores (3). Shortening of labor duration or preventing labor
prolongation, can reduce these adverse outcomes, besides the
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advantage of shorter exposure of the mothers to labor stress
and pain. Although labor augmentation is used routinely in
some crowded labor wards to avoid complications due to labor
prolongation, this practice is not evidence-based (4).

Many non-pharmacological and pharmacological methods have
been used for augmentation of labor. These relationships have
been tried to be explained by more than one mechanism (5).
There is some evidence that the administration of meperidine
(another common name is pethidine) (6,7) , which is a method
for augmentation, may affect the duration of labor besides its
analgesic effect, although the literature is contradictory (8,9).
There are some studies showing that meperidine increases
uterine contractions (6). Based on its association with uterine
contractility (direct or via pain relief) and changes in cervical
proteases, meperidine is considered amongst the methods
of accelerating labor by stimulating uterine contractions and
facilitating cervical dilation (10,11). Another important fact in
the widespread use of meperidine is the scarcity of epidural
analgesia in public hospitals in Turkey; therefore, many
clinicians frequently use meperidine to reduce pain during labor
or to accelerate duration of labor. However, few studies have
found no association between the drug and uterine contractions
and cervical changes (12,13).

Furthermore, there are very-limited numbers of placebo-
controlled studies and inconsistent data regarding the efficacy
of meperidine on shortening of the duration of labor. This
prospective randomized placebo-controlled study was therefore
designed to evaluate the impact of meperidine administration
on the duration of active labor in relation to parity and neonatal
outcomes in singleton term pregnancies.

METHODS

This prospective, randomized, double-blind, placebo-controlled
study included 250 consecutive women who gave birth at
University of Health Sciences Turkey, Kanuni Sultan Suleyman
Training and Resarch Hospital, Istanbul-Turkey between January
2012 and May 2012. The hospital is a tertiary referral center
with an average of greater than 15,000 deliveries per year. The
sample size was calculated using Number Cruncher Statistical
System/PASS 2007, based on the active phase labor duration of
minimal critical importance (30 min) (14) and mean [standard
deviation (SD)] 296.04 min (170.02) values obtained from first
20 control subjects revealing that for statistical power of 80%
and significance (o) of 0.05, at least 200 patients (100 patients in
each group) should be included in the study.

Nulliparous or multiparous women aged 18-40 years with a
singleton pregnancy of 37-42 weeks that were in active labor,

with 4 cm cervical dilatation, 60%-70% effacement and fetal head
engagement or Bishop score 6 were included in the study. The
presence of maternal hypertension, comorbid chronic diseases
(i.e. diabetes, thyroid disease), fetal developmental problems,
abnormal external fetal cardiotocography findings (i.e. uterus
hyperactivity, lack of continuous reactivity), cephalo-pelvic
disproportion, vaginal bleeding, past history of uterine surgery
or preterm delivery, early membrane rupture, and obstetric
complications such as preeclampsia were the exclusion criteria
of the study.

In the meperidine group, meperidine 25 mg IV bolus injection
(0.5 mL) was administered when the cervical dilatation was 6
cm with 60%-70% effacement. The same amount (0.5 mL) of
saline solution was given IV to the subjects in the control group.
Enrolled women were randomly assigned to two groups as the
study (meperidine group) and placebo group (control group).
Randomization was performed according to a computer-
generated list of numbers which were recorded in sealed
envelopes, containing identical syringes containing either 0.5 mL
of meperidine 25 mg or 0.5-mL saline, prepared by a nurse who
was not involved in the study. Envelopes were chosen randomly
by the principal investigator randomly, both the patient and
investigators were blinded for the intervention. All participants
underwent a general physical examination and an obstetric
examination. The vaginal was examined every hour to assess
the progress of labor. In our delivery unit, labor augmentation is
performed with oxytocin in accordance with the routine protocol
of our hospital. Starting from 6 mU/min, oxytocin is increased by
6 mU/min every 20 min to achieve a regular contraction pattern
to a maximum infusion rate of 42 mU/min. Uterine activity
of 200-250 Montevideo units is considered adequate. Routine
amniotomy was performed in all patients with cervical dilatation
of 6 cm or more if spontaneous rupture of membranes had not
occurred.

All patients were followed up with external cardiotocography.
The delivery procedure is routinely performed according to
our hospital’s delivery protocol. During delivery, episiotomy is
performed by the doctor in line with his or her clinical approach
when deemed necessary. The duration of the active phase of
labor was recorded as the time (min) from a cervical dilatation of
4 cm until the cervical dilatation was completed. The duration of
the second phase of labor was recorded as the time (min) from
full cervical dilatation to the delivery of the fetus. In our hospital,
cesarean delivery indication and decision is in the responsibility
of the obstetrician who is in charge of the labor ward, the same
protocol was followed throughout the study. Patients who
delivered by cesarean were excluded from the study.
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The primary outcome measures were defined as the time from
4 cm with more than 60% effacement to full cervical dilatation
duration of the active phase (DAP). Secondary outcome measures
were defined as duration of second stage of labor (DSS), (total
labor duration: DAP + DSS), need for episiotomy, birth weight,
1-min and 5-min Apgar scores, and presence of meconium
aspiration. Written informed consent was obtained from each
subject following a detailed explanation of the objectives and
protocol of the study which was conducted in accordance with
the ethical principles stated in the “Declaration of Helsinki” and
approved by the Yeditepe University Faculty of Medicine Clinical
Research Ethics Committee (date of approval: 02/11/2011;
reference number/protocol no: 2011/121) (ClinicalTrials.gov
Identifier: NCT01555671).

Statistical Analysis

Data analyses were made using statistical software SPSS (version
11.5, IBM, New York, USA). Fischer’s Exact test and Pearson y?
tests were used for the comparison of categorical data. Numerical
variables were analyzed using the Student’s t-test for parametric
variables or the non-parametric Mann-Whitney U test when data
were not normally distributed. Data were expressed as “mean
+ SD,” “median [minimum (min) - maximum (max)]"and “n
(%)”, where appropriate. P<0.05 was considered statistically
significant.

RESULTS

Demographic Characteristics

A total of 449 consecutive singleton pregnancies admitted to the
labor ward with the complaint of labor pain and the diagnosis
of onset of labor were included in the study. One hundred ninety
nine patients who were ineligible for the study were excluded
and 250 patients, 125 laboring women in the study group and
125 laboring women in the control group, were included in
the study (Figure 1). The mean age was 25.2+5.1 years in the
meperidine group, 26+4.8 years in the placebo group, and the
differences were not significant (p=0.126). In terms of gestational
weeks, median gestational week was 39 weeks 2 days (min-max:
37-42) in the control group, and 39 weeks (min-max: 37-42) in
the meperidine group. No statistically significant difference was
found between the groups (p=0.845). Twenty (16%) patients in
the study group and 25 (25%) patients in the control group had to
deliver by cesarean section. Although cesarean section rates were
higher in the control group, the difference was not statistically
significant (p=0.511). Likewise, there was no difference between
the two groups in terms of body mass index (mean =+ SD; study
group: 28.85+4.52, control group: 27.95+3.43, p=0.163). When
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Figure 1. Consort statement flow diagram

the groups were subdivided in terms of parity (primiparous
and multiparous), the mean number of patients in the groups
was similar. No significant difference was observed in terms of
subgroup numbers between meperidine and control groups
and in terms of subgroup demographic parameters between
multiparous and primiparous women in the overall study
population. The demographic and obstetric characteristics of
the participants are shown in Table 1.

Labor Characteristics and Neonatal Outcomes

TDL and DAP were found to be statistically significantly shorter
in the meperidine group compared to the control group, both
in primiparous (mean + SD: 3724134 min vs. 400£179 min,
p=0.026; 296126 min vs. 363£170 min, p=0.024) and in the
total patient population (mean + SD: 2734129 min vs. 331£177
min, p=0.033; 2494122 min vs. 304+167 min, p=0.029). In
contrast, for the DSS, no statistically significant difference in
mean duration time was observed between meperidine and
control groups in the total patient population, multiparous
and primiparous women groups (mean * SD: 24+15 min vs.
27422 min, p=0.930; 158 min vs. 16£15 min, p=0.498;
30£15 min vs. 36223 min, p=0.229, respectively). Although
the meperidine group had shorter durations in terms of TDL
and DAP in the multiparous patient population, no statistically
significant difference was found between the groups (mean +
SD; 197£72 min vs. 258+144 min, p=0.170; 181+£69 min vs.
2412139 min, p=0.157, respectively). No significant difference
was noted between meperidine and control groups regarding
total population and subgroups as primiparous and multiparous
in terms of need for episiotomy, birth weight, 1-min and 5-min
Apgar scores and presence of meconium aspiration (Table 2).
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Table 1. Demographic characteristics of patients in the placebo and study groups by parity

Control (n=100) Total (n=205) Multiparous women (n=91) Primiparous women (n=114)
Meperidine p value Control | Meperidine | p value Control | Meperidine | p value
(n=105) (n=48) | (n=43) (n=52) | (n=62)
Maternal characteristics
g/ge(;r) Mean £ SD | 26.03+ 4.8 25.21+5.17 | 0.126' 28.08+4.63 | 28.70t4.70 | 0.593" |24.13t4.15 |23.1£3.98 | 0.533'
BMI (kg/m?), mean 28.85 27.95 01631 29.88 28.11 0.073' 27.88 27.83 0928
(min-max) (19.47-47.23) (14.5-40.16) | (22.04-47.3) | (14.5-40.16) | = (19.47-37.32) | (20.2-34.45) | -
Parity; mean = SD 0.74£0.95 0.6610.93 0.427" 1.5410.80 1.60+0.76 0.550"
Cesarean rates 25/125 (20%) 20/125 (16%) | 0.511" | 12/48 9/43 0.665" | 13/52 11/62 0.767
Gestational week
’ 39.6 39.40 39.0 39.0
+ + + ! 1 1
mean + $D, 39.3£1.51 39.3£1.29 0.845 (37-41.6) (37-41.5) 0.344 (37.0-412) (37.0-41.5) 0.421
mean (min-max)
. Primipar 52 62
Parite - 0310 |- - - - -
Multipart 48 43

"Mann-Whitney U test, p<0.05 were considered statistically significant, 2Pearson y? test. BMI: Body-mass index, SD: Standard deviation, min: Minimum, max: Maximum

Table 2. Labor characteristics and neonatal outcomes in study groups with respect to parity

Total (n=205) Multiparous women (n=91) Primiparous women (n=114)
Control Meperidine | p Control Meperidine | p Control Meperidine | p
(n=100) (n=105) value | (n=48) (n=43) value [ (n=52) (n=62) value
Labor characteristics
Duration of labor (min), mean + SD
Active phase 304+167 2491122 0.029" | 241+139 181169 0.157" | 363%£170 2961129 0.024"
Second stage 27122 24+15 0.930" | 16x15 158 0.498" | 3623 30+15 0.229'
Total 331+177 2731129 0.033" | 258+144 197172 0.170" | 400%£179 3721134 0.026'
Need for No 25(27.0) | 28(28.6) 25 (52.1) 28 (65.1) 0(0.0) 2(3.2)
episiotomy, n (%) ['yes 75(73.0) | 77 (71.4) 0.785° 23 (47.9) 15 (34.9) 0.296° 52 (100.0) | 60 (96.8) 0499
Neonatal outcomes
Mean £ SD | 3270+£480 | 3210+397 34051485 33781398 32171408 | 3204+316
H 1 . 2 1 1
Birth weight (g) mﬁil-an?ax) (32209550_ 4400 (32220500_ 4400 0330° 0s0-4400) | @790-4400) | “*° | 23603871 | (2223-3860) | O
Apgar score
Mean £ SD | 7.56+0.69 [ 7.81£0.59 7.6610.64 7.84%0.5 7.52+0.7 7.7610.6
1'min Median 8.0 8.0 0512" 180 8.0 0537" |80 8.0 0.145'
(min-max) | (6.0-9.0) | (6.0-9.0) (6.0-9.0) (7.0-9.0) (6.0-9.0) | (6.0-9.0)
Mean £ SD | 9.08+0.44 | 9.12%(0.43) 9.0%(0.37) 9.1+(0.34) 9.1+£0.5 9.2+0.5
5 min* Median 9.0 9.0 0.550" 19,0 9.0 0.640" |99 9.0 0317
(min-max) | (7.0-10.0) | (8.0-10.0) (8.0-10.0) | (8.0-10.0) (7.0-10.0) | (8.0-10.0)
Meconium No 81(80.8) |84 (80.0) 0.884° |35(75.0) 35(81.4) 0592° |45(86.5) |52(83.9)
aspiration, n () ['yes 19(19.2) | 21(20.0) 12 (25.0) 8(18.6) 7(13.5) 10 (16.1) 0422

"Mann-Whitney U test, ?Student’s t-test, *Pearson ? test, *Fisher’s Exact test, where appropriate. P<0.05 was considered statistically significant. Bold written numbers: Statistically
significant, *All infants’ Apgar score was 7-10. SD: Standard deviation

DISCUSSION

In this study, we tested the hypothesis that meperidine
administration shortened labor time in nulliparous women who
had labor augmentation, and we found that in primiparous

labor duration was shorter with meperidine administration
compared to placebo administration. Sosa et al. (9) conducted a
randomized controlled study to determine whether meperidine
administration reduced the duration of labor
diagnosed with dystocia in the first stage of labor; however, they

in women
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could not find a statistically significant difference between the
100 mg meperidine i.v. and placebo groups in terms of labor
duration. Furthermore, El-Refaie et al. (15) also conducted a
similar randomized controlled study with 50 mg meperidine i.v.
in pregnant women diagnosed with dystocia, but they could not
show a statistically significant decrease in labor duration with
the use of meperidine. Both studies are inconsistent with our
findings. These different results regarding the use of meperidine
on the progression of labor, may be a consequence of disparity
between the administration of meperidine in patients with labor
dystocia and in patients who undergo routine augmentation
during a normally progressing labor. Another study from Turkey,
conducted with a patient population of 53 primiparous women,
revealed that administration of meperidine (50 mg, slow i.v.
infusion) at 4-6 cm cervical dilation significantly shortened
the total duration of labor by 38% (119.8 min vs. 192.2 min for
placebo) and the first stage of labor by 41% (103 min vs. 173 min
for placebo) with no difference between meperidine and placebo
in terms of duration of the second stage of labor (8). In the same
study, no statistically significant difference was found between
meperidine administration and placebo in the second stage of
labor. These findings were similar to the findings in our study.
We also consider that these similar results may be evaluated due
to genetic similarities.

The progression of labor is considered faster in multiparous
women than in primiparas, as it enables an earlier onset
of stronger uterine contractions, associated with the higher
sensitivity of the uterus to endogenous and exogenous oxytocin
(16). Accordingly, there is a significant negative correlation
between parity and duration of both active and second stages of
labor in multiparous women in studies (17,18). In this context,
in our study, primiparous women who received meperidine had
a statistically significant shorter duration of active labor than
primiparous women who received placebo, in contrast, the
same effect was not observed in multiparous women. The lack
of effect in multiparous women can be explained by the fact that
the effect of parity on the duration of labor may mask the effect
of meperidine.

Maternal safety remains a concern with any opioid-based
analgesic technique used during labor. Meperidine has been
associated with an adverse effect on neonatal outcome, including
low Apgar scores and respiratory depression in neonates (19,20).
However, a few previous studies (21,22) suggest that the risk of
adverse neonatal outcome is related to 1) the dose of meperidine
and 2) the time between meperidine administration and the
delivery of the baby. Although studies show inconsistent results,
50 mg meperidine applications can be considered an upper
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limit (8,9,23). Therefore, given that fetal meperidine exposure is
maximum 2-3 hours after maternal administration, the optimal
time for delivery may be considered to be within the first hour
or after the third hour of the dose of meperidine (23). However,
it may be proper to be skeptical about this issue.

Generally, no significant difference was observed in terms of
Apgar scores between the control and meperidine groups in our
study. Sosa et al. (9) showed that lower Apgar scores and more
neonatal intensive care needs were required in the meperidine
group. This difference may be because the patient population
was selected from patients with labor dystocia or those who
needed active management in the second stage of labor and the
dose of meperidine administered was higher. In this regard, 25
mg i.v. meperidine administration may be safe. More studies are
needed on neonatal effects.

Study Limitations

It must be admitted that some confounding factors were not
noticed at first due to the study. In particular, determining the
onset of the active phase of labor and subjective measurement
of cervical dilatation are among these factors. In this respect,
studies using more objective measurement methods and
strict criteria should be conducted. Another limitation of our
study was that the acid-base status of the arterial and venous
umbilical cord blood samples at birth was not determined in
our study. The fact that maternal side effects (nausea, vomiting,
dizzinesss, cooperation disorder, etc.) were not evaluated in
the study and control groups may be another weakness of our
study. Additionally, the follow-up of the newborns in the first
days after delivery could not be evaluated in our study due to
the working conditions of the hospital. Besides, it would be
appropriate to evaluate maternal pain in each group using the
post-intervention visual analog score test.

Our study is the first randomized-controlled study that we know
of, examining the effects of meperidine on labor duration during
normally progressing labor without additional conditions such
as labor dystocia. It is also the first study that used a lower dose
(25 mg) of meperidine than other studies, demonstrating that it
shortens the duration of labor in primiparous pregnant women.

CONCLUSION

In  conclusion, our findings meperidine
administration was associated with a shorter duration of active
phase of labor in primiparous women. No significant impact
on and no deterioration in Apgar scores with meperidine
administration was observed in both primiparous and

revealed that
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multiparous women. There is a need for further larger scale
randomized clinical studies addressing the impact of meperidine
on duration of labor and neonatal outcomes among primiparous
and multiparous women by different doses at various stages of
cervical dilatation with a thorough and comprehensive neonatal
assessment.
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Abstract

Objective: The current study predicts their clinical termination and the mortality rate at the end of the first-month with rapid scoring systems
such as rapid emergency medicine score (REMS) and modified early warning score (MEWS) of Coronavirus disease-2019 (COVID-19) patients
admitted to the emergency department.

Methods: A total of 392 patients diagnosed with COVID-19 admitted to the emergency department in 1-month included in the study. REMS
and MEWS were calculated for each case. Demographic data of patients, clinical outcomes [discharge, service or intensive care unit (ICU)
hospitalization] and first-month mortality were analysed with receiver operating characteristic (ROC) curves to determine the cut-off value
based on these scores.

Results: The 1-month mortality rate of our patients was 4.3% (n=17). REMS was higher in the mortality of patients who are (7.24+3.77) with
COVID-19 than survival (2.8743.09), and there was a statistically significant difference between them (p<0.01). Similarly, the average of the
MEWS was higher in the mortality of patients (2.76%1.86) than in patients who are survival (1.65+1.35), and there was a statistically significant
difference (p<0.01). The REMS of patients admitted to the service was higher than that of patients discharged (p<0.01). When the REMS score
was determined as 3 cut-off value in ROC analysis, service hospitalization was 5 times higher in patients with a REMS score of 3 and above than
in those who were discharged (odds ratio: 1: 5.022 95% confidence interval: 3.088-8.168). Also, REMS and MEWS were higher in ICU patients
than in discharged patients (p<0.01).

Conclusion: In predicting the 1-month mortality of patients with ED diagnosed with COVID-19, REMS, and MEWS scoring systems can be
useful and guiding in determining the patients who need hospitalization for emergency physicians. The use of these scoring systems in
emergency departments can help predict the clinical outcomes of patients at the time of the initial evaluation and can also be a practical
method for predicting the prognosis of the patients.

Keywords: COVID-19, infectious diseases, viral, triage, emergency department

INTRODUCTION increase in pneumonia cases with an unknown factor. This virus

Coronaviruses are RNA viruses that may cause diseases by was named Coronavirus disease-2019 (COVID-19). Some patients

affecting multiple systems in humans and other living things infected with the virus were asymptomatic, and some were
(1). Until the last few years, six types of coronaviruses that have ~ admitted to the hospital with symptoms, such as fever, cough,
caused the disease in humans. A novel type of coronavirus was ~ weakness, rhinorrhoea, chest pain, diarrhea and respiratory

discovered in Wuhan, China, in the last months of 2019, after an failure (2,3).
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The clinical course of patients being affected by COVID-19
infection was linked to several risk factors, such as age, gender,
presence of comorbid disease and smoking history, in some
studies (4-7). Many scoring systems have also been investigated
in these patient groups to predict the clinical course and the
course of patients after hospitalization. To date, the use of scores
that predict early mortality in emergency departments has been
a rational approach, as it ensures close follow-up and treatment
of patients. Examples of these scorings are rapid emergency
medicine score (REMS) and modified early warning score (MEWS)
scoring (8). Research on early warning scores that can predict
prognosis during emergency department admission in COVID-19
infection is limited. One of these studies has been conducted
only to predict the mortality of patients in intensive care, and
the other has been conducted to predict 48-hour and 7-day
mortality with some scoring systems (9,10).

This study aims to evaluate the availability of REMS and MEWS
scores to predict T-month mortality and emergency department
clinical outcomes of the patients with COVID-19 infection
admitted to the emergency department.

METHODS
Study Design

This study was designed as a single-centered, prospective, and
observational study. To conduct this study, ethical approval was
obtained from the University of Health Sciences Turkey, Prof.
Dr. Cemil Tascioglu City Hospital, Local Ethical Committee (no:
48670771-514.10). Patients diagnosed with COVID-19 who were
admitted to University of Health Sciences Turkey, Prof. Dr. Cemil
Tascioglu City Hospital Emergency Medicine Clinic were included
in this study. Our hospital emergency department is a tertiary,
multidisciplinary hospital where approximately 500,000-550,000
patients are cared for annually. Our study was completed within
one month on patients diagnosed with COVID-19 out of patients
admitted to the emergency department pandemic area of our
hospital. Our hospital has about 400 patients applying daily
with the suspicion of COVID-19 to the emergency department
pandemic area, and about 40 patients have been diagnosed with
COVID-19 as of daily. Written informed consent was obtained
from the patients for their anonymized information to be
published in this article.

Study Subjects and Settings

Patients diagnosed with COVID-19 and admitted to our hospital’s
emergency medicine clinic between 07/06/2020 and 07/07/2020

were included in this study. All patients over the age of 18 who
were clinically, radiologically or laboratory diagnosed with
COVID-19 and who gave consent to participate in this study were
included. Pregnant patients, patients under 18, patients who did
not give consent to participate in this study, patients who had
suffered from trauma, and patients on drugs that were primarily
effective on the central nervous system, such as antidepressants
and antipsychotics, were excluded from this study. This study
was also in line with the Declaration of Helsinki. University of
Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital,
Local Ethical Committee (no: 48670771-514.10).

Data Analysis and Measurement

Demographic data of the patients included in this study, their
symptoms duringadmission, and information about their clinical
outcome in the emergency department, such as hospitalization
or discharge, were collected and analysed. The data contained
all the information needed to calculate REMS and MEWS scores.
REMS to calculate the score; the state of consciousness, Glasgow
Coma scale (GCS), Average blood pressure (mmHg), heart rate
(beats/minute), respiratory rate (breaths/minute), fever (°C),
partial oxygen saturation (%) and patient age (years) information
to calculate MEWS score; state of consciousness, systolic blood
pressure (mmHg), heart rate (beats/min), body temperature (°C)
and respiratory rate (breath/min) data were used. REMS and
MEWS scores calculated based on these data were recorded. The
1-month mortality information of patients enrolled in this study
was examined and analysed through hospital data.

Statistical Analysis

The NCSS (number Cruncher Statistical System) (Kaysville, Utah,
USA) program was used for statistical analysis. Descriptive
statistical (mean, standard deviation,
frequency, ratio, minimum, maximum) were used while
evaluating the study data. The suitability of quantitative data for
normal distribution was tested with the Kolmogorov-Smirnov,
Shapiro-Wilk test, and graphical evaluations. Student’s t-test
was used in two-group comparisons of quantitative data with
a normal distribution, and the Mann-Whitney U test was used
in two-group comparisons of data without normal distribution.
Kruskal-Wallis test and Bonferroni Dunn test were used for
binary comparisons of three and above groups that did not
show normal distribution. Pearson chi-square test, Fisher-
Freeman-Halton Exact test and Fisher's Exact test was used to
compare qualitative data. Diagnostic screening tests (sensitivity,
specificity, PKD, NKD) and receiver operating characteristic (ROC)
curve analyses were used to determine cut-off for parameters.
Significance was evaluated at a level of at least p<0.05.

methods median,
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RESULTS

Our study included 455 patients. A total of 63 patients whose data
were recorded incomplete and who were using antidepressants
were excluded from this study. Of the 392 patients included in
our study, 43.4% (n=170) were female and 56.6% (n=222) were
male. The average age of our patients was 48.98+19.49 years. The
age of the cases with mortality at the end of the first-month was
higher (p<0.01). However, no statistically significant differences
were found between gender distributions and 1-month
mortality (p>0.05). The most common additional disease of our
patients was hypertension, followed by diabetes mellitus (DM)
and ischemic heart disease (IHD). The most common symptoms
were shortness of breath and cough. These symptoms were
followed by fever, headache, and myalgia. Information about
our patient’s vital signs, average REMS and MEWS scores, states
of consciousness, comorbid diseases, symptoms and mortality
rates are indicated in Table 1.

The mortality rate of our patients at the end of the first-month
was 4.3% (n=17). At the end of the first-month, the mortality of
patients with a comorbid disease - was 20.8 times higher than
those without a comorbid disease, and a statistically significant
difference was found between them (p<0.01) [odds ratio (OR):
1:20.810 (95% confidence interval (Cl): 2.731-158.539]. The
average REMSscore was higher in patientswho died (non-survival)
(7.2443.77) than in patients who survived (2.8743.09), and there
was a statistically significant difference between them (p<0.01).
The average MEWS score was also higher in non-survival patients
(2.76%1.86) than in survivor patients (1.65+1.35), and there was
a statistically significant difference between them (p<0.01). In
other words, at the end of the first-month of the disease, REMS
and MEWS scores were higher in cases with mortality (Table 2).
Based on this significance, calculating the cut-off point for REMS
and MEWS scores was considered.

The cut-off point of groups for REMS score was determined as 5 and
above. When 1-month mortality for 5 cut-off values of REMS score
was examined, sensitivity was 82.35%, specificity 71.47%, positive
estimation 11.57%, negative estimation 98.89% and accuracy
was 71.94%. In the ROC curve obtained (Figure 1), area under
the curve (AUC) 81.8% standard error was determined as 5.3%. A
statistically significant association was found between mortality at
the end of the first-month and the 5 cut-off values of the REMS
score (p<0.01), and the risk of mortality was 11.7 times higher in
patients with REMS score 5 and above [OR: 11.688 (95% Cl: 3.293-
41.493)]. For the MEWS score, the cut-off point was 3 and higher,
and for this estimated value, sensitivity was 52.94%, specificity was
82.40%, the positive estimate was 12.0%, the negative estimate
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Table 1. The distribution of demographic characteristics

N (%) or min-
max (median)
mean * SD
Age (years) 18-101
e (years
sely 48.98+19.49
Female 170 (43.4%)
Sex
Male 222 (56.6%)
o No 213 (54.3%)
Comorbid diseases
Yes 179 (45.7%)
Hypertension 95 (53.1%)
Diabetes mellitus 61 (34.1%)
Coronary arter disease 46 (25.7%)
Comorbidities .
(n=179) COPD 42 (23.5%)
Congestive heart failure | 18 (10.1%)
Chronic kidney disease | 14 (7.8%)
Others 32 (23.4%)
Asymptomatic/contact 16 (4.1%)
Symptom -
Sympmtomatic 376 (95.9%)
Dyspnea 164 (43.6%)
Cough 143 (38%)
Fever 112 (29.8%)
Fatigue-myalgia 110 (29.3%)
Diarrhea 30 (8%)
Symptoms (n=376) | Headache 8%)

Nausea-vomiting

2%)

Loss of taste or smell

Throat ache

%)

Chest pain

30

27 (7

22 (5.9%)
15 (4

10 (

2.7%)

Others

33 (8.7%)

Systolic heart
pressure, mmHg

17-233 (130)

131.78+£24.87

Diastolic heart 34-124 (75)
pressure, mmHg 76.45+13.06
. 47-192 (90)

Beats/minute

93.20%+17.21
Respiratory rate/ 12-96 (18)
minute 18.80%+5.75

35.3-40 (36.7)
Fever, °C

36.79£0.65

18-980 (97)
$po,, %

97.60+45.07

0-152)
REMS score

3.06£3.24

0-10 (1)
MEWS score

1.69£1.40
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Contunuet Table 1

- 3-15 (15)
Glasgow Coma score

- 14.71+1.55

A 374 (95.9%)

v 8 (2.1%)
AVPU (n=390)

P 4 (1%)

U 4 (1%)

Admitted to ICU 24 (6.1%)
Clinical outcome Admitted to service 108 (27.6%)

Discharged 260 (66.3%)
Mortality status Mortality (-) 375 (95.7%)
after 1-month Mortality (+) 17 (4.3%)

SD: Standard deviation, COPD: Chronic obstructive pulmonary disease, REMS:
Rapid emergency medicine score, MEWS: Modified early warning score, ICU:
Intensive care unit, A: Awake, V: Verbal, P: Pain, U: Unresponsive, min: Minimum,
max: Maximum

Table 2. The evaluation of mortality results after 1-month
according to demographic characteristics and comorbid
diseases

Mortality status after
1-month
No (n=375) |Yes(n=17) |P
n (%) n (%)
Age (years) | Min-max 10-101 (48) | 45-88 (80)
(median) 20.001**
Mean £ SD | 47.83+18.98 | 73.76+15.01
Sex Female 164 (43.7) | 6(35.3)
0.492
Male 211(56.3) 11 (64.7)
Comorbid | No 212 (56.5) 1(5.9)
disease £0.001**
Yes 163 (43.5) 16 (94.1)
REMS score | Min-max 0-15 (2) 0-14 (7)
(median) 40.001**
Mean £ SD | 2.87£3.09 7.2413.77
MEWS Min - max | 0-10 (1) 0-7 (3)
score (median) d40.007**
Mean £SD | 1.65£1.35 2.76+1.86

sStudent t-test, *Pearson chi-square test, ‘Mann-Whitney U test, *p<0.05, **p<0.01.
REMS: Rapid emergency medicine score, MEWS: Modified early warning score, SD:
Standard deviation, min: Minimum, max: Maximum

was 97.48%, and accuracy was 81.12%. In the obtained ROC curve,
AUC 68.1% standard error was determined as 7.5%. At the end of
the first-month, a statistically significant relationship was found
between the mortality rate and the 3 cut-off values of the MEWS
score (p<0.01). In patients with a MEWS score of 3 and above, the
risk of mortality at the end of the first-month was 5.3 times higher
[OR: 1:5.267 (95% CI: 1.960-14.157)] (Table 3).

In the study of clinical outcome of the patients with ED, the
incidence of comorbid disease was higher in intensive care

Figure 1. ROC curve for REMS and MEWS scores based on mortality (left)
and ICU hospitalization and discharge (right) after 1-month

ROC: Receiver operating characteristic, REMS: Rapid emergency medicine score,
MEWS: Modified early warning score, ICU: Intensive care unit

unit (ICU) and hospitalized patients than in discharged patients
(p=0.001; p=0.001 p<0.01, respectively). The most common
comorbid disease in ICU patients was hypertension, which was
followed by DM, IHD and chronic obstructive pulmonary disease.
REMS scores of ICU and service hospitalization cases are higher
than those of discharge cases (p<0.01). Similarly, MEWS scores in
ICU and service hospitalization were higher than in discharged
cases (p=0.001; p=0.031; p<0.05, respectively). Additionally,
REMS and MEWS scores of patients admitted to ICU were also
higher than patients admitted to the service (p<0.01).

A statistically significant relationship was found between ICU
admission and the discharge status and the 5 cut-off values of
the REMS score (p<0.01). In patients with a REMS score of 5 and
above, the risk of ICU hospitalization is 55.5 times higher than
in those who were discharged [OR: 1:55.512 95% (CI: 12.586-
244.847)] (Table 3).

According to ICU hospitalization and discharge groups, the cut-
off point for MEWS score was determined as 3 and higher. For 3
cutting values of the MEWS score, sensitivity was 83.33%, specificity
was 87.69%, positive estimation was 38.46%, negative estimation
was 98.28%, and accuracy was 87.32%. In the obtained ROC curve,
the underlying area was 91.1% standard error of 3.6% (Figure 1).

REMS and MEWS scores were higher in ICU hospitalization cases
than in service hospitalization cases (p<0.01) (Table 4). Based
on this significance, it was considered to calculate the cut-off
point for REMS and MEWS scores. The cut-off point for REMS
score was determined as 7 and above for ICU hospitalization
and service hospitalization groups. For 7 cut-off values of REMS
score, sensitivity was 70.83%, specificity was 75.93%, positive
estimation was 39.53%, negative estimation was 92.13% and
accuracy was 75.0%. In the obtained ROC curve, the underlying
area was 81.5% standard error 5.1% (Figure 2). A statistically
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Table 3. Diagnostic tests and ROC curve results for REMS and MEWS scores
Patient’s clinical outcome
Admitted to ICU | Admitted to Discharged
(n=24) service (n=108) | (n=260) p
n (%) n (%) n (%)
Comorbid diseases No 3(12.5) 34 (31.5) 176 (67.7)
0.001**
Yes 21(87.5) 74 (68.5) 84 (32.3)
Comorbidities HT 14 (58.3) 39 (36.1) 42 (16.2) 0.001**
DM 7(29.2) 28 (25.9) 26 (10.0) 0.001**
COPD 5(20.8) 15(13.9) 22 (8.5) »0.079
CAD 8(33.3) 22 (20.4) 16 (6.2) 0.001**
CKD 3(12.5) 6(5.6) 5(1.9) €0.015*
CHF 4(16.7) 10(9.3) 4(1.5) €0.001**
Malignancy 2(8.3) 5 (4.6) 727 €0.203
cvD 5 (25.0) 5(4.6) 0(0) €0.001**
Others 2(8.3) 7 (6.5) 8(3.1) €0.145
REMS score Min-max (median) 1-15(9) 0-12 (5) 0-13(2)
0.001**
Mean + SD 8.88+3.77 4.40+3.00 1.97£2.41
MEWS score Min-max (median) 1-10 (4.5) 0-6 (1) 0-5(1)
0.001**
Mean *+ SD 4.631£2.12 1.74£1.13 1.40%1.06
PPearson chi-square test, ¢Fisher-Freeman-Halton Exact test, 'Kruskal-Wallis test, *p<0.05, **p<0.01, HT: Hypertension, DM: Diabetes mellitus, COPD: Chronic obstructive
pulmonary disease, CAD: Coronary arter disease, CKD: Chronic kidney disease, CHF: Congestive heart failure, ICU: Intensive care unit, REMS: Rapid emergency medicine score,
MEWS: Modified early warning score, SD: Standard deviation, min: Minimum, max: Maximum, CVO: Cerebro vascular disease

Figure 2. ROC curve for REMS and MEWS scores according to service
admission or discharge (left) and ICU hospitalization or service
hospitalization (right)

ROC: Receiver operating characteristic, REMS: Rapid emergency medicine score,
MEWS: Modified early warning score, ICU: Intensive care unit

significant relationship was found between ICU hospitalization,
service hospitalization and the 7 cut-off values of the REMS score
(p<0.01). In patients with a REMS score of 7 and above, the risk
of ICU hospitalization was 7.66 times higher than in those with
a service hospitalization [OR: 1:7.659 (95% Cl: 2.862-20.501)]
(Table 5).

A statistically significant relationship was found between ICU
admission/discharge status and the 3 cut-off values of the
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MEWS score (p=0.001; p<0.01). In patients with a MEWS score
of 3 and above, the risk of ICU hospitalization was 35.63 times
higher than in those who were discharged [OR: 1:35.625 (95% Cl:
11ch445-110.890)] (Table 5).

REMS and MEWS scores were higher in patients with service
hospitalization than in patients who were discharged (p<0.01,
p<0.05). Based on this significance, the calculation of the cut-
off point for REMS and MEWS scores was considered. The cut-
off point for REMS score was determined as 3 and higher for
groups who were hospitalized and discharged. For 3 cut-off
values of REMS score, sensitivity was 69.44%, specificity was
68.85%, positive estimation was 48.08%, negative estimation was
84.43% and accuracy was 69.02%. In the obtained ROC curve, the
underlying area was determined as 73.7% standard error 2.9%
(Figure 2). In patients with a REMS score of 3 and above, service
admission was 5.022 times higher than those discharged [OR
1:5.022 (95% Cl: 3.088-8.168)]. The cut-off point for the MEWS
score was determined as 1 and above in the same groups. For
the 1 cut-off value of the MEWS score, sensitivity was 94.44%,
specificity was 15.77%, positive estimation was 31.78%, negative
estimation was 87.23% and accuracy was 38.86%. In the resulting
ROC curve, the underlying area was 58.4% and standard error
was 3.2% (Figure 2). A statistically significant relationship was
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found between service hospitalization and discharge status and
the MEWS score cut-off value of 1 (p<0.01). In cases with a MEWS
score of 1 and above, service hospitalization was 3.183 times
higher than in those discharged [OR: 1: 3.183 (95% Cl: 1.309-
7.737)] (Table 5).

The cut-off point for MEWS score for ICU hospitalization and
service hospitalization groups was determined as 4 and above.
Sensitivity was 75.00%, specificity was 89.81%, positive estimation
was 62.07%, negative estimation was 94.17% and accuracy was
87.12% for 4 cut-off values of the MEWS score. In the resulting
ROC curve, the underlying area was 88.4% and the standard
error to be 4.4% (Figure 2). A statistically significant relationship
was found between ICU hospitalization, service hospitalization

and the 4 cut-off values of the MEWS score (p=0.001; p<0.01).
In patients with a MEWS score of 4 and above, the risk of ICU
hospitalization was 26.46 times higher than in those with a
service hospitalization [OR: 1:26.455 (95% Cl: 8.678-80.648)]
(Table 5).

DISCUSSION

Our study has shown that there is no special rapid scoring system
used to predict the prognosis of COVID-19. In this study, we have
tried determining the prognosis of these patients using REMS and
MEWS scoring systems. We have found that COVID-19 patients
with high REMS and MEWS scores had higher hospitalization,
ICU admission and 1-month mortality rate. Additionally, both

Table 4. Evaluations according to the patient’s clinical outcome

Diagnostic scan ROC curve

Cut-off Sensitivity Specificity sfgéltiizgve value sfego?itci:ise value Area ?ni%rf/g?ﬁdence ’
Mortality at the end of 1-month
REMS >5 82.35 71.47 11.57 98.89 0.818 0.714-0.921 0.001**
MEWS >3 52.94 82.40 12.00 97.48 0.681 0.534-0.828 0.012*
According to ICU admission and discharge status
REMS >5 91.67 83.46 33.85 99.09 0.930 0.876-0.984 0.001**
MEWS >3 83.33 87.69 38.46 98.28 0.911 0.840-0.982 0.001**
According to service admission and discharge status
REMS >3 69.44 68.85 48.08 84.43 0.737 0.680-0.795 0.001**
MEWS >1 94.44 15.77 31.78 87.23 0.584 0.521-0.647 0.012*
ICU hospitalization and service hospitalization status
REMS >7 70.83 75.93 39.53 92.13 0.815 0.715-0.915 0.001**
MEWS >4 75.00 89.81 62.07 94.17 0.884 0.798-0.970 0.001**

*p<0.05, **p<0.01. ROC: Receiver operating characteristic, ICU: Intensive care unit, REMS: Rapid emergency medicine score, MEWS: Modified early warning score

Table 5. Relationship between REMS and MEWS scores (cut-off values)

REMS <5 REMS >5 p MEWS <3 MEWS >3 p
Mortality (-) 268 (71.5) 107 (28.5) 309 (82.4) 66 (17.6)
- ©0.001** 0.001**
Mortality (+) 3(17.6) 14 (82.4) 8(47.1) 9(52.9)
REMS <5 REMS >5 MEWS <3 MEWS >3
Discharged 217 (83.5) 43 (16.5) 228 (87.7) 32(12.3) 00017
Admitted to ICU 2(8.3) 22(91.7) b0.001** 4(16.7) 20 (83.3) ’
REMS <3 REMS >3 MEWS <1 MEWS >1
Discharged 179 (68.8) 81(31.2) 41 (15.8) 219 (84.2)
- - b0.001%* b0.008**
Admitted to service 33(30.6) 75 (69.4) 6(5.6) 102 (94.4)
REMS <7 REMS >7 MEWS <4 MEWS >4
Admitted to service 82 (75.9) 26 (24.1) 97 (89.8) 11(10.2)
- b0.001%* b0.001**
Admitted to ICU 7(29.2) 17 (70.8) 6 (25) 18 (75)

PPearson chi-square test, Fisher’s Exact test, **p<0.01, REMS: Rapid emergency medicine score, MEWS: Modified early warning score, ICU: Intensive care unit
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mortality and hospitalization rates of patients with comorbidity
were higher. In previous studies, it has been emphasized that
comorbidity is important for hospitalization and admission
to intensive care (4,11,12). Consistent with previous studies,
patients with comorbidity had higher mortality at the end of the
first-month in our study.

MEWS is a modified version (13) of the EWS developed by Subbe
et al. (14) in 2000. As an easily computable per-patient tool in
a busy clinical area, MEWS can help identify the need for early
intervention while evaluating emergency patients. Moreover,
MEWS is a scoring system that uses vital parameters calculated
using systolic blood pressure, heart rate, respiratory rate, body
temperature and AVPU scale (14). However, REMS is a scoring
system developed by Olsson et al. (15), and which uses the GCS
instead of AVPU, unlike MEWS; the age of the patient is also
included in the scoring while using REMS. The main reason we
have received high scores in these two scoring systems is that
the score points increase as the vital signs deteriorate. The study
of Hu et al. (10) supports the findings of our study. Hu et al.
(10) used the REMS and MEWS rapid scoring systems, which are
normally used in the emergency department, on patients with
COVID-19 in critical condition. Their study included 105 patients
and they noted that mortality would be high at certain cut-off
values in the REMS score and MEWS score. Considering these
data, they have argued that the REMS scoring system is better
than MEWS in predicting mortality in critical patients (10,16,17).
In our study, we tried to predict mortality and prognosis in all
patients with COVID-19 admitted to the emergency department
using these two scoring systems.

The advantage of our study compared to other studies is that
this study has examined all applications and reviewed service
hospitalization, intensive care hospitalization and mortality
altogether. Hu et al. (10) evaluated only mortality for each cut-
off value in critical patients in intensive care. In our study, it
has been determined that the patient’s prognosis can be defined
based on the cut-off values obtained.

When we compared REMS and MEWS scores in our study, we
found that REMS score of 5 points and above was superior to
the MEWS score of 3 points and above. A positive value as AUC
value 0.818 was determined for REMS score 5 points and above.
Although the high REMS score was not compelling in determining
mortality (PPV: 11.57), it was very successful in determining that
there would be no mortality of patients below 5 points (NPV:
98.89). We can attribute this to the fact that the number of
patients we lost was only 17. A MEWS score of 3 or higher is also
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a useful method for determining patient mortality, but it is not
as strong as REMS (AUC: 0.681).

The finding obtained in our study suggest that REMS is again
superior to the MEWS score to distinguish when the patients will
be admitted to intensive care or when they will be discharged.
Patients with a REMS score of 5 points and above are more likely
to be admitted to intensive care (AUC: 0.930). This value was as
strong as the REMS score for 3 points and above values for the
MEWS score (AUC: 0.911). Therefore, note that patients above 5
and 3 points in REMS and MEWS scores, respectively, are more
likely to be admitted to intensive care.

Also, another substantial discovery we made was that the MEWS
score slightly exceeded the REMS score when patients admitted
to the service and admitted to the ICU were compared. Patients
with a MEWS score of 4 points and above and patients with a REMS
score of 7 points and above were mostly admitted to intensive
care. Therefore we believe that the MEWS score is a good scoring
system that will be used in the emergency department to be
admitted to the ICU.

Study Limitations

The most important limitation of our study is that our number of
patients and mortality rate are low. However, to our knowledge,
this study has the largest number of patients in the literature.
Our second limitation is that in our study, we did not separate
the age groups of our patients based on decades. If we grouped
patients based on their ages, we would probably find different
mortality scores depending on the age group, given that in
the REMS scoring system, different scores are received from
different age groups. Another limitation is that we have not
determined the mortality based on the treatment administered
to our patients. Keeping this factor in mind for other prospective
studies on this subject will contribute to the literature.

CONCLUSION

To sum up, our study has shown that REMS and MEWS scoring
systems can be useful and guiding for emergency physicians
in determining the 1-month mortality of COVID-19 diagnosed
patients and in determining which patients need to be
hospitalized. The use of these scoring systems in emergency
departments can help predict the clinical endings of patients
in the initial evaluation and can also be a practical method for
predicting the prognosis of patients.
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Abstract

Objective: This research aimed to evaluate acute and late toxicities of radiotherapy for patients with connective tissue disease (CTD).

Methods: A retrospective review was performed with the medical records of patients with a diagnosis of both cancer and CTD, who have
undergone radiotherapy at our institution between January 2010 to December 2020. Acute and chronic adverse effects of radiotherapy were
analyzed.

Results: The mean age of the patients at time of RT was 58 years (45-74) and 50 years (35-68) at CTD diagnosis. Fourteen of patients were
female (77.7%). Primary tumor location was as; breast 8 (44.7%), cervix 2 (11.1%), rectum 2 (11.1%), prostate 2 (11.1%), brain 1 (5.5%), lung 1
(5.5%), larynx 1 (5.5%) and endometrium 1 (5.5%). Nine patients (50%) had Behcet’s disease, 5 (28%) systemic lupus erythematosus, 2 (11%)
systemic sclerosis and 2 (11%) dermatomyositis. Patients in the curative group receiving higher doses of radiation have experienced more
acute toxic effects than the others. Thirteen (72%) patients had any grade 1 and 6 (33%) patients had any grade 2 acute toxicities while only 3
(17%) patients with cervical and brain cancers had chronic grade 2 hematological toxicity due to concomitant chemoradiotherapy. The most
common acute toxicities were radiation dermatitis, nausea, fatigue and diarrhea. No acute or chronic toxicities higher than grade 2 were
recorded. There was not any interruption occured during radiotherapy treatment because of acute toxicities and all patients completed their
prescribed course of radiotherapy.

Conclusion: With new radiotherapy techniques there was no increased incidence of acute and chronic risk of toxicity observed and
radiotherapy was generally well-tolerated for patients with CTD during the treatment and follow-up. Individualizing treatment strategy for
each patient will help improve the results for this group of patients with increased treatment efficacy and decreased toxicity.

Keywords: Connective tissue diseases, adverse effects radiotherapy, toxicity radiotherapy, collagen vascular diseases, complications

INTRODUCTION

Connective tissue diseases (CTD) are a group of autoimmune

different therapeutic approaches including non-steroidal

anti-inflammatory drug (NSAID), systemic glucocorticoids,

antimalarials and cytotoxic drugs (2).

diseases,including  systemic lupus erythematosus (SLE),

systemic sclerosis (SS), dermatomyositis (DM), polymyositis,
rheumatoid arthritis (RA) and Behcet’s disease (BD) that have
potential to affect multiple organ systems leading to diverse
clinical conditions like renal dysfunction alongside vasculitis,
malar or discoid rash, arthritidies, serositis and ulceration (1).
Symptoms appear in flares with active and non-active phases
of disease with relapsing and remission course, which require

Inflammatory reactions at the organs with a tendency of elevated
immunologic response and poor wound healing affected
the decision of radiotherapy (RT) for CTD known as relative
contraindication for years because of the possibility of increased
toxicity. Early publications of several case reports, with severe
radiation-induced toxicity in the setting of CTD after receiving
radiation treatment have taken place in the scientific literature
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(3-10). Regarding these case reports, the American College
of Radiology published guidelines defined CTD as a relative
contraindication to breast conservation treatment (11). Although
previous studies with case series about RT toxicities for patients
with CTDs are heterogeneous in terms of tumor type, anatomical
region, radiation site, radiation dose and therapeutic modalities;
several relatively large and homogeneous retrospective studies
have been published suggesting that RT of CTD patients have a
toxicity risk potency which should be held carefully (12-17). While
one matched control study did not observe any increased risk
of complications in patients with CTD (18), two matched control
studies concluded that patients with SS have a significantly
increased incidence of complications differing from the rest of
CTD (19,20). In an other aspect, there are studies suggesting an
increased risk of developing malignancies with CTD that leads RT
as a component of multimodality treatment and it is essential
forming strategies for this group of patients (21,22). Our goal was
to evaluate a 10 year’s period of our data of CTD patients with
cancer who received RT for assessing both acute and chronic
treatment toxicity by presenting a retrospective study.

METHODS

We identified patients by electronically searching a central
computer database with ICD-10 codes (23) for the diagnosis of
both cancer and CTD between January 2010 to December 2020.
Patients who were indicated RT cross-referenced with records
from the department of radiation oncology. RA and patients
who have diagnosis of CTD after the completion of RT were
excluded from our search. Medical records were reviewed for
the following characteristics: Age, sex, CTD type, date of CTD
diagnosis, concurrent medications, date of cancer diagnosis,
primary of cancer site and dose schedule of RT, acute and late
toxicity, pattern of failure, and survival.

Toxic effects were assessed using the National Cancer Institute
Common Terminology Criteria for Adverse Events v 5.0 (24) (Table
1). Symptoms that developed within 90 days from the start of
radiation were considered acute toxicities, while those that
occurred later than 90 days were considered chronic toxicities.

This study was conducted in accordance with the ethical
standards provided by the Helsinki Declaration and informed
consent documents, obtained before treatment from each
patient are available in patient files. This study was accepted by
the Ethics Committee of University of Health Sciences Turkey,
Prof. Dr. Cemil Tascioglu City Hospital (date: 07.06.2021, decision
no: 227).

Table 1. Common terminology criteria for adverse events
version 5.0 grading scale
Mild adverse event Asymptomatic or mild
Grade 1 symptoms intervention not
indicated
Moderate adverse Minimal, local or non-
Grade 2 event invasive intervention
indicated
Severe or medically Hospitalization or
Grade 3 significant but not prolongation of
immediately life- hospitalization indicated,
threatening disabling, limiting self care
Grade 4 Life-threatening .Urg‘ent intervention
consequences indicated
Death related to Death related to adverse
Grade 5
adverse event event

Statistical Analysis

During the evaluation of the study data, descriptive statistical
methods such as mean, median, frequency, ratio, minimum and
maximum value were used.

RESULTS

The mean age of the patients at time of RT was 58 years (45-74)
and 50 years (35-68) at CTD diagnosis. Fourteen of 18 patients
were female (77.7%). Primary tumor location was as; breast 8
(44.7%), cervix 2 (11.1%), rectum 2 (11.1%), prostate 2 (11.1%),
brain 1 (5.5%), lung 1 (5.5%), larynx 1 (5.5%) and endometrium 1
(5.5%). CTD subtypes were nine patients (50%) BD, 5 (28%) SLE, 2
(11%) SSand 2 (11%) DM. Most seen CTD symptoms were arthritis,
skin lesions, oral ulcerations, uveitis, genital ulcerations, renal
and neurologic disorders (Table 2). For CTD treatment; twelve
patients were medicated NSAIDs, 6 patients with colchicine,
5 patients with hydroxychloroquine and 3 patients with
corticosteroids. At the time of analysis 15 (83%) patients were
alive and 3 (17%) patients had died; two because of lung
metastasis, one because of SLE nephritis with a median follow-
up time of 4.05 years (range, 1.2-9.7 years).

All patients were evaluated carefully and discussed in
tumor council for indication of RT and consulted with their
rheumatologists for phase, current CTD treatment and individual
recommendation. Patients received 18 courses of RT with external
beam radiation therapy (EBRT), one course of intraoperatif boost
RT and three courses of intracavitary brachytherapy after EBRT.
Three patients had concomitant chemoradiotherapy. All EBRT
was administered with megavoltage linear accelerators and ten
patients treated with conformal while 8 patients with intensity
modulated radiotherapy (IMRT). RT treatment characteristics are
summarized in Table 3.
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Table 2. Demographic, rheumatologicand tumor characteristics
of patients

Criteria Value (n=18) %

Demographic
Sex

Female 7)
Male 4(22.3)

Age, y, median (range)
At radiotherapy
At CTD diagnosis

Primary tumor location
Breast

Cervix

Rectum

Prostate

Brain

Lung

Larynx

Endometrium

S NN N

N~~~ e~~~

CTD type

Behget’s disease

Systemic lupus erythematosus
Systemic sclerosis
Dermatomyositis

CTD symptoms

Arthritis 7
Skin lesions 6
Oral ulcerations 5
Uveitis 3
Genital ulcerations 1
Renal disorders 1
Neurologic disorders 1

CTD: Connective tissue diseases

Table 3. Characteristics of radiotherapy

Treatment criteria Value (%)

Intent of treatment per radiotherapy course
Definitive 17 (94)
Palliative 1(0)

Anatomical target
Breast
Pelvis
Brain
Neck
Bone

NN )

/-\AA/-\A
Lo % R
R

Radiotherapy dose, median (range)
Dose per fraction, Gy
No of fractions

2 (1.80-4.00)
30 (5-35)

Total dose, Gy 60 (20-70)

Thirteen (72%) patients had any grade 1 and 6 (33%) patients
had any grade 2 acute toxicities while only 3 (17%) patients with
cervical and brain cancers had chronic grade 2 hematological
toxicity due to concomitant chemoradiotherapy. The most
common acute toxicities were radiation dermatitis, nausea,
fatigue and diarrhea. No interruption occurred during RT
treatment because of acute toxicities and all patients completed
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their prescribed course of RT. Patients in the receiving higher
doses of radiation have experienced more acute toxic effects
than the others as expected. No acute or chronic toxicities higher
than grade 2 were recorded (Table 4).

Table 4. Acute and chronic adverse events
Acute Chronic
adverse adverse
events events
Grade 1
Behget’s disease 7/9 1/9
Systemic lupus erythematosus 3/5 0/5
Systemic sclerosis 2/2 0/2
Dermatomyositis 1/2 0/2
Total 13 /18 118
Grade 2
Behget’s disease 3/9 1/9
Systemic lupus erythematosus 1/5 1/5
Systemic sclerosis 1/2 0/2
Dermatomyositis 1/2 12
Total 6/18 3/18
DISCUSSION

The management of RT for patients with CTD has always known
as challenging approach for radiation oncologists requiring an
additional attention. In this retrospective study, cancer patients
with CTD completed their treatment with acceptable toxicity so
that we suggest RT can be performed safely for this group of
patients.

Similarity between CTD and malignancy as TGF-B has been
shown to be a key molecular component, which is responsible
for effective wound healing and is commonly disrupted at the
pathophysiology of both groups; wound healing is impaired
in severe CTD (25). At the same time localized fibrosis and
inflammation, mediated by TGF-$, can be intensified by RT
which reactivates systemic CTD (26) and it could be difficult to
manage the complexity of pro-inflammation promotion of RT in
patients with autoimmune disease (27).

Lin et al. (28) studied with 73 CTD patients and concluded that
although they appear to predispose to a greater risk of late RT
toxicity, treatment is generally well tolerated, with a relatively
low incidence of severe acute or late toxicity but CTD subtype,
the site of irradiation, RT dose and the use of concurrent
chemotherapy should be carefully evaluated. In a review Wo and
Taghian (29), commented that although numerous case reports
reported increased risk of acute and late toxicities; a large
retrospective series stay controversial in this patient population.
Ma evaluated cervical cancer patients with SLE treated by IMRT
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that was generally well tolerated by decreasing the prescribed
dose to the normal tissues and established that SLE was not
a risk factor for radiation complications (14). Chen et al. (20)
showed that CTD subtype like scleroderma with a significantly
increased incidence of complications after breast-conserving
surgery and radiation therapy and different organ involvement,
radiation dose and the use of immunosuppressants might be
risk factors for severe complications from radiation treatment.
Holscher et al. (30) concluded in a review that although there
are some methodological problems with the studies there can
be association with an increased risk of late radiation-induced
reaction and CTD patients. Unlike these studies acute toxicity
were more recorded than chronic toxicity in our study.

With an international systematic review and meta-analysis, Lin
et al. (31) evaluated toxicity after radiotherapy in patients with
historically accepted contraindications to treatment (CONTRAD)
briefly analyzing 417 patients and suggested that CTD is not an
absolute contraindication and should not prevent RT for curable
cancer therapy. Our patients had all RT with exact indication and
did not compromised of their oncology treatment because of CTD.

Shah et al. (32) from two centers, in a retrospective study of
scleroderma patients with breast cancer, showed no significant
acute skin toxicity from radiation, but approximately 50%
chronic radiation-induced cutaneous fibrosis localized to the
field of radiation. Benk et al. (33) suggested that RT have been
inappropriately withheld from patients with SLE with cancer
for fear of severe late complications traditionally and should
always be taken to consideration if indicated. Lee et al. (20)
recommended a national record system of registration for
toxicity recording to understand true incidence of CTD patients
being referred for RT at different centers. They also suggested
close liaison with the rheumatologist during the decision of
indication, monitoring acute effects, reducing the total dose by
>10%, considering smaller treatment volumes, conventional
fraction sizes and caution with concurrent chemoradiotherapy
(26). In our group similar to late retrospective studies which were
treated with new RT techniques there was no increased incidence
of acute or late complications observed and RT was generally
well tolerated for patients with CTD during the treatment and
follow-up. Individualizing treatment strategy for each patient
will help improve the results for this group of patients. Although
its retrospective nature, data were evaluated carefully from well-
recorded toxicity profile from patient files and treatment charts.

Study Limitations

The most significant limitation of this retrospectively designed
study is small sample size with heterogeneous patient population

and RT treatment schedules but it should be taken consideration
that as CTD patients receiving RT is a rare group for a single
institution. Further multi-institutional studies may help to
enlarge the study group with detailed analysis of toxicities

CONCLUSION

Factors including CTD subtype and disease activity, site of
irradiation, RT dose, technique and the use of concurrent
chemotherapy can increase the risk of toxicity and should be
considered carefully. While interfering RT, a multidisciplinary
discussion including rheumatologist should be administered
between the treating modalities. Recent advances in RT have
shown superiority in decreasing the prescribed dose to the
normal tissues with decreased toxicity for all groups of cancer
patients. Even in the presence of a CTD, RT with modern
techniques is generally well tolerated, with a relatively low
incidence of severe acute or late toxicity so that CTD patients will
not be excluded from RT regimens when indicated because of
the risk of toxicities.
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Abstract

Objective: We determined the temporal changes on thoracic computed tomography (CT) in patients with Coronavirus disease-2019 (COVID-19)
pneumonia, during the disease.

Methods: Our sample included 55 patients (29 men, 26 women) who were admitted to our hospital between March 10 and May 10 2020
with COVID-19, diagnosed by reverse-transcription polymerase chain reaction, who underwent at least two CT examinations in our hospital.
From the onset of the symptoms, the disease process was divided into six stages, and CT patterns at each stage were analyzed. Additionally,
we calculated the CT score by using a semiquantitative method to measure the involvement in all five lung lobes.

Results: The most common CT patterns in all stages were ground-glass opacification, crazy-paving pattern, and consolidation. The total CT
scores were highest between the 10" and 21% days. This pattern continued similarly for a while later. Residual signs of disease were found in
92% of the patients who underwent CT after the 28" day.

Conclusion: CT findings in COVID-19 pneumonia progress in a certain time-dependent pattern. CT findings of the disease is most severe
between the 10" and 21° days. Residual disease findings are observed even after 28 days in most patients.

Keywords: COVID-19, computed tomography, ground-glass opacity

INTRODUCTION

In December 2019, cases of pneumonia caused by a new
coronavirus, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) appeared in Wuhan, China. The resulting disease,
Coronavirus disease-2019 (COVID-19) quickly spread worldwide
within 3 to 4 months (1). By December 29, 2021, COVID-19
had been diagnosed in 281,808,270 patients worldwide, and
5,411,759 patients had died (2).

Computed tomography (CT) plays an important role in the
diagnosis and management of COVID-19 pneumonia (3). CT
findings continue to be analyzed. A better understanding of
the changes in CT findings during the disease will facilitate

the diagnosis of the disease, help determine the stage of the
disease at the time of the CT examination and help identify
complicationsthat may develop. Serial CT scans of the thorax help
clinicians better understand the development and progression
of the disease. Our aim was to evaluate the temporal changes in
thoracic CT findings during the disease.

METHODS

Patients

This study was approved by the Ethics Committee of University
of Health Seciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital
(protocol number: 192) and the Republic of Turkey Ministry of
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Health, COVID-19 Scientific Research Committee. All patients
gave informed consent. In 78 patients who were admitted to
our hospital between March 10 and May 10 2020, COVID-19 was
confirmed in the first or control reverse-transcription polymerase
chain reaction, and at least two CT scans were performed in
our hospital during the diagnosis and follow-up processes; the
scans were retrospectively evaluated. Inclusion criteria were (1)
known date of onset of the patient’s symptoms and (2) two or
more thoracic CT evaluations performed in our hospital as of the
date of admission. An age of younger than 18 was an exclusion
criterion. Of the 78 patients, 23 were excluded from the study
because their symptom onset dates were unknown. Data from
55 patients were included in the final analysis.

Computed Tomographic Imaging

Patients underwent at least two CT examinations in our
picture archiving and communication system. All CT scans
were performed without intravenous contrast material with
the patients in the supine position during end inspiration. A
Philips Ingenuity Core (Philips Medical Systems, Amsterdam,
The Netherlands) was used for all chest CT examinations. The
tube voltage was set at 120 kV with automatic tube current
modulation. Thin-section CT slices were reconstructed by a lung
algorithm with a slice thickness of 1.5 mm.

Image Evaluation

(T images were evaluated by two radiologists with 6 and 15
years of experience, respectively. Final decisions were reached
by consensus. For the cases in which the radiologists disagreed,
a third thoracic radiologist with 20 years of experience made a
final decision. Ground-glass opacification (GGO), consolidation,
the tree-in-bud sign, a crazy-paving pattern, and septal
thickening were defined as elsewhere (4). GGO, honeycombing,
consolidation, linear opacities, air bronchogram, bronchiectasis,
pleural effusion, and mediastinal lymphadenopathy were among
the findings recorded on thin-section CT. The extent of disease
evident on thin-section CT was also evaluated. The distribution
of abnormalities was also recorded. Lesions are involving mainly
the peripheral one-third of the lung as peripheral, and lesions
involving mainly the central two-third of the lung as central.

We quantified the CT images by using a previously published
method (5-7) of scoring (0-5) for each lobe; the total possible
score ranged from 0 to 25 (Table 1).

We categorized the CT scans according to the period between
the onset of initial symptoms and the date when they were
performed: Stages 1 (0-4 days, in 43 patients), 2 (5-9 days,
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in31 patients), 3 (10-14 days, in 18 patients), 4 (15-21 days, in
8 patients), 5 (22-28 days, in7 patients), and 6 (>28 days, in25
patients) (6,7).

Statistical Analysis

To perform statistical analysis, we used NCSS 10 software (NCSS,
LLC, East Kaysville, UT, USA). Normal distribution was checked
with the Shapiro-Wilk test, histograms, Q-Q plots, and box plot
graphics. The data were calculated as means and standard
deviations, medians, minimums and maximums, frequencies,
and percentages. We used Kruskal-Wallis One-Way analysis
of variance to compare the total CT scan scores in each stage,
and we used Dunn’s test for multiple comparisons. Intragroup
variables were evaluated with Friedman’s repeated measures
analysis of variance, and multiple comparisons were made with
the Bonferroni-corrected Wilcoxon test (limit of significance was
set as p<0.0167). Intragroup paired comparisons were evaluated
with the Wilcoxon test. Fisher’s Exact probability test was used to
compare nominal variables. A p value of less than 0.05 indicated
bidirectional statistical significance.

RESULTS

Data from 55 patients (26 women and 29 men) were included in
the analysis; the patients’ mean age was 44.6+11.5 years. Each
patient had a median of 2.62+0.9 chest CT scans (Table 2). In
total, 132 CT scans were evaluated.

The most prevalent symptoms at presentation were dry cough
[in 40 patients (73%)] and fever [in 28 (51%)]. The distribution
of lesions and changes in CT patterns at the six different disease
stages were evaluated. At all stages, most of the lesions were
peripheral and subpleural in location and in most patients,
involvement was bilateral. The most common CT findings in all
stages were GGO, consolidation, and crazy-paving patterns (Table
3).

Four of the 55 patients showed no pneumonia in the initial
CT scan (Figure 1). Of the 43 patients in whom CT scans
were performed in stage 1, 13 (30.2%) showed a unilateral

Table 1. Scoring system

Score Definition

0 None

1 <5% of lobe

2 5%-25% of lobe
3 26%-49% of lobe
4 50%-75% of lobe
5 >75% of lobe




Eur Arch Med Res 2022;38(1):56-60

Karahacioglu et al. COVID-19: CT Findings at Different Stages

involvement, and 9 (20.9%) showed a single lobe involvement
(Table 3). The most common abnormalities in stage 1 were
GGO, in 39 patients (91%); crazy-paving pattern, in 12 (28%); and

Table 2. Characteristics of the patient cohort

All patients (n=55)
Age (y) 46.64+12.50 (21-81)
Gender
Male 29 (52.7%)
Female 26 (47.3%)
Initial symptoms
Throat pain 3 (5.5%)
Cough 40 (72.7%)
Fever 28 (50.9%)
Headache 10 (18.2%)
Myalgia 15 (27.3%)
Fatigue 13 (23.6%)
Numbers of scans 2.62%0.9 (2-5)
The frequency of CT scans
2 scans 39
3 scans 12
4 scans 2
5 scans 2
Total number of the CT scans 132
Examination day 14.06£16.19 (0-91)
Clinical outcomes
Discharged 50
Died 5

CT: Computed tomography

consolidation, in 11 (26%). The incidence of crazy-paving pattern
differed between stages (p<0.001) and was observed mostly in
stages 2 and 3 (Figure 1). The frequency of consolidation also
differed between the stages (p<0.001); it was observed least in
stage 6 and most in stages 3 and 4 (Figure 2). The frequency of
linear opacification differed between stages as well (p=0.04) and
was observed mostly in stages 4, 5, and 6. Of the 25 patients who
underwent CT examinations in stage 6, 22 (88%) exhibited GGO,
8 (32%) exhibited linear opacities, and only 2 (8%) exhibited no
radiological abnormality (Figure 3).

Total CT scores differed between stages (p<0.001; Table 4). The
total CT scores were highest in stages 3 (9.0£3.4) and 4 (10.5%6.2).
The score of stage 1 was lower than those of stages 2, 3, and 4
(p<0.001). When we evaluated 43 patients in whom first CT scans
were performed in stage 1, again total CT scores were highest
in stages 3 and 4. Evaluation of the score differences between
lobes revealed that the right middle lobe scores were lower than
the other lobe scores. Right lower lobe scores were higher than
the right upper and middle lobe scores (p=0.011 and p<0.001,
respectively) and left lower lobe scores were higher than left
upper lobe scores (p<0.001).

DISCUSSION

In our study, we evaluated the changes in (T patterns in
pneumonia caused by COVID-19 from the onset of symptoms
throughout the disease process.

In the early stage of the disease (0-4 days), GGO was the
main radiological abnormality; crazy-paving patterns and

Table 3. Distribution and frequency of the pulmonary lesions on CT at different stages
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
(n=43) (n=31) (n=18) (n=8) (n=7) (n=25)
Distribution of pulmonary lesions
No lesion 4(9.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0% |2(8.0%)
Peripheral 34 (79.1%) 27 (87.1%) 16 (88.9%) | 6(75.0%) |7(100%) |23 (92.0%)
Central 3 (7.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0% | 0(0.0%)
Diffuse 2 (4.7%) 4(12.9%) 2 (11.1%) 2(25.0% |0(0.0% | 0(0.0%)
Involvement of the lung
No involvement 4(9.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%) | 2(8.0%)
Unilateral 13 (30.2%) 4 (12.9%) 1 (5.6%) 0 (0.0%) 2(28.6%) | 2(8.0%)
Bilateral 26 (60.5%) 27 (87.1%) 17(94.4%) | 8(100%) | 5(71.4%) | 20 (84%)
GGO 39 (90.7%) 31(100.0%) | 18(100.0%) |7(87.5%) |7(100%) |22 (88.0%)
Crazy-paving pattern 12(27.9%) 19 (61.3%) 11 (61.1%) 2 (25.0%) 2(28.6%) | 1(4.0%)
Consolidation 11 (25.6%) 19 (61.3%) 15(83.3%) | 7(87.5%) |2(28.6%) |0 (0.0%)
Linear opacities 3 (7.0%) 4 (12.9%) 5 (27.8%) 3(37.5%) | 3(42.9%) |8 (32.0%)
CT: Computed tomography, GGO: Ground-glass opacification
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Figure 1 a-d. CT scans in a 48-year-old woman with coronavirus 2019 pneumonia. Axial CT image (a) obtained 3 days after the onset of initial
symptoms (stage-1) shows no abnormal findings . Axial CT image (b) obtained 7 days after the onset of initial symptoms (stage-2) shows a round and
patchy GGO around the subpleural area of right upper lobe. Axial CT image (c) obtained 12 days after the onset of initial symptoms (stage-3) shows
crazy-paving pattern appear within the GGOs with increased extent, GGO and crazy-paving pattern also appeared in the left upper lobe. Axial CT image
(d) obtained 34 days after the onset of initial symptoms (stage-6) shows small residual GGOs in both upper lobes

CT: Computed tomography, GGO: Ground-glass opacification

Figure 2. The frequency of major CT findings at different stages
CT: Computed tomography
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Figure 3 a-c. CT scans in a 49-year-old woman with coronavirus 2019 pneumonia. Axial CT image (a) obtained 3 days after the onset of initial
symptoms (stage-1) shows round and patchy GGOs distributed around the subpleural area of right upper and middle lobes . Axial CT image (b)
obtained 7 days after the onset of initial symptoms (stage-2) shows increased density on right lobe lesions which mainly became consolidations and
a patchy ground-glass opacity is newly developed in left upper lobe. Axial CT image (c) obtained 30 days after the onset of initial symptoms (stage-6)

) shows patchy residual GGOs in both upper lobes and right middle lobe
CT: Computed tomography, GGO: Ground-glass opacification

Table 4. The (T score of the pulmonary involvement in six stages
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
(n=43) (n=31) (n=18) (n=8) (n=7) (n=25)
. 3.7129 6.8+2.5 9+34 10.5£6.2 44128 5+3
Total CT score of the pulmonary involvement 0-12) (1-11) (1-14) (4-24) (1-8) (0-10)
CT score in each lobe
Left ubper lobe 0.6+0.7 1.1£0.7 1.7£0.7 2.0£1.5 0.8+£0.9 0.81£0.6
pp (0-2) (0-2) (0-3) (0-5) (0-2) (0-2)
Left lower lobe 0.9+0.8 1.6£0.8 2.0+09 2.1£11 1.0£1.0 1.2+0.7
(0-2) (0-3) (0-3) (1-4) (0-3) (0-2)
Right upper lobe 0.8+£0.8 1.3%£0.7 1.9+1.10 22113 1.0£0.8 0.9+0.6
ghtupp (0-3) (0-3) (0-4) (1-5) (0-2) (0-2)
Right middle lobe 0.5%0.6 1.0x£0.5 1.3%£0.9 1.7£1.5 0.4x£0.5 0.7£0.8
8 (0-2) (0-2) (0-3) (1-5) (0-1) (0-2)
Right lower lobe 0.8%+0.7 1.8x0.8 2.1%£0.9 2.2+1.0 1.1x0.6 1.2%£0.9
(0-3) (0-3) (0-3) (1-4) (0-2) (0-3)

consolidation were less common. This followed in prior reports
(6-8). In stage 2 (5-9 days), the CT abnormalities became more
diverse; crazy-paving patterns and consolidation increased
significantly. In stages 3 and 4, the frequency of consolidation
peaked (83.3% and 87.5%, respectively); then it decreased
gradually. Again, GGO was the most prominent abnormality in
the late stages (5 and 6). Findings of residual disease persisted in
23 (92%) of the 25 patients who underwent imaging in stage 6.

The highest total CT scores were recorded in stages 3 and 4.
This result was different from that in Pan et al.’s (6) study; they
reported that after 14 days, the infection was brought under
control and that the consolidations started to be absorbed. The
reason for this difference in results may be that only patients
with mild COVID-19 pneumonia were included in Pan et al’s
(6) study. Our finding of the persistence of high CT scores was
different finding from that of Pan et al. (6), but it was similar

to those of Wang et al. (8). The increase in the incidence of GGO
in the late stages was also similar to findings in Wang et al.’s (8)
study. Increases in GGO in the late stages were also shown in
patients with SARS (9). Moreover, in our study, the incidence of
linear lines increased in the late stages (4, 5, and 6). Pan et al.
(6) did not observe crazy-paving patterns after 14 days; in our
study, in contrast, crazy-paving patterns were observed in stages
4 (25%) and 5 (28.6%).

CT scores were higher in both lower lobes, which followed in
previous studies (6,7). Other results in our study that corroborated
the results of previous studies included peripheral-subpleural
lesions and predominant GGO and consolidation. This pattern
of involvement was also similar to those in SARS and Middle
East respiratory syndrome (MERS). CT findings in COVID-19
pneumonia showed typical lung damage from viral pneumonia,
as in SARS and MERS (9,10).
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Study Limitations

This study had two major limitations. First, group analysis of
patients with mild and severe pneumonia was not performed.
Second, scanning intervals among patients were not uniform
because of the retrospective nature of this study.

CONCLUSION

In conclusion, the most common CT finding in COVID-19
pneumonia is bilateral peripheral GGO. On (T, lung involvement
increases rapidly after the onset of the symptoms, peaks at
approximately 10-14 days and continues at relatively high levels
for some time thereafter. CT findings thus show a specific pattern
during the disease process. On the basis of these patterns,
clinicians can determine whether the disease is progressing or
whether the patient is recovering. Knowing which pattern is
dominant at which stage can help clinicians predict the course
of the disease and determine the prognosis of the patient.

* The most common CT appearances in all stages were GGO,
crazy-paving pattern, and consolidation.

* Most of the lesions were peripheral and subpleural in location,
and in most patients, involvement was bilateral.

» Residual signs of disease were found in 92% of the patients
who underwent CT after the 28th day.
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Abstract

Objective: This study aimed to determine the prevalence of joint hypermobility in healthy primary school children and to investigate the
quality of life differences between children with and without joint hypermobility.

Methods: Joint hypermobility was investigated in healthy children aged 8-12 years. The “Beighton” score was evaluated for the diagnosis of
joint hypermobility. According to these scores, children were divided into three groups as “joint hypermobility,” “increased joint mobility” and
“no joint hypermobility.” All children were evaluated by the Pediatric Quality of Life Inventory (PedsQL) version 4 and quality of life scores

were measured. The PedsQL results were compared between the groups in terms of statistical significance.

Results: The mean Beighton score of 378 students enrolled in the study was 2.4+2.2. The PedsQL mean total score was 77+13.3. Age, sex
distribution, pediatric PedsQL total score, psychosocial score and physical health score did not differ significantly between groups.

Conclusion: Our results show that joint hypermobility does not affect the quality of life in healthy children but more extensive studies in this
field are needed.

Keywords: Beighton score, joint hypermobility, quality of life, school

INTRODUCTION motion limits within its own motion axes it is called generalized
Musculoskeletal pain is often seen in childhood. Sometimes it joint hypermobility. In_hypermobility syndrome, the patient

can be long-lasting and repetitive. One of the major causes of should have joint hypermobility as well as muscle and skeletal

these pains is joint hypermobility. Joint hypermobility is defined system symptoms and should not have hereditary connective

as having a joint range of motion greater than normal limits tissue disease (3).
(1,2). Joint hypermobility and joint laxity are used by some The incidence of joint hypermobility and benign joint

authors interchangeably (3). Although there are no definitive hypermobility syndrome may differ greatly in different

definitions, hypermobility is the ability of the joint to exceed publications. This may be caused by the differences between the
its normal limits within its motion axis (especially in extension), tests and the criteria used in the diagnosis of joint hypermobility.
and hyperlaxity is the ability of the joint to move in unusual The lack of consensus on the cut-off value of the Beighton

motion axes (4). When more than one joint exceeds the joint score, which is one of the most commonly used diagnostic
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tests, may also lead to different incidence rates. In his original
article, Beighton accepted the score of 4 and for the diagnosis of
hypermobility (6). Some authors accepted scores higher than 4
as the cut-off value (7-9). The frequency of joint hypermobility
varies according to age, sex, and race (6,10,11). The frequency of
asymptomatic hypermobility varies between 5 and 10% (11,12).
In children, this rate was found as 10%-25% (13,14).

The measurement of quality of life is preferred today to evaluate
the treatment results of rheumatic diseases in children (15).
To assess the quality of life related to health, version 4 of the
Pediatric Quality of Life Inventory (PedsQL) was created in 1999
by Varni et al. (16). There are different versions according to age
groups. This scale, which isapplied in the form of a questionnaire
and can be completed by children aged 8-12 years, includes 23
questions about 4 different topics (16).

This study aimed to determine the prevalence of joint
hypermobility in healthy primary school children and to
investigate the quality of life differences between children with
and without joint hypermobility.

METHODS

A total of 378 students, 211 (55.8%) females, 167 (44.2%) males,
were included in the study. The mean age was 9.87 (range,
8-12) years. The criteria for inclusion (aged between 8-12 years,
student of selected primary school, not having a physical, mental
or developmental chronic disease and having informed consent)
and exclusion (having a trauma in the last month which makes
the patient unsuitable for evaluating joint movements or having
sequela in extremities due to a recent trauma that limit joint
movements) were applied to the students.

The students’ Beighton scores were measured. All measurements
were performed by two pediatric physicians using a goniometer.
The Beighton score was established by Beighton in 1973
by modifying the Carter and Wilkinson criteria (6). Passive
dorsiflexion of the little fingers beyond 90°, passive apposition of
the thumbs to the flexor aspects of the forearms, hyperextension
of the elbows beyond 10°, hyperextension of the knees beyond
10°, and forward flexion of the trunk with knees straight so that
the palms of the hands rested easily on the floor, score points
in the test. A total of nine points are evaluated. In his original
article, Beighton accepted 4 as the cut-off value (6). Scores above
4 are required for the diagnosis of hypermobility.

The PedsQL version 4 questionnaire was then given to the
students. In this survey, there were 23 questions under 4 main
headings. In this questionnaire, the general health and activities
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of children (8 questions), emotional status (5 questions),
social relations (5 questions), and school status (5 questions)
were questioned. The answers and scores were as follows: No
problems: 0 points; almost no problems: 1 point; problems
sometimes: 2 points; problems often: 3 points; almost always
problems: 4 points. The total score was inverted and was
rated on a 0-100 scale. The mean score of the eight questions
related to the “my health and activities” section was taken for
the mean score of physical health, and the total mean score of
the emotional status, social relations, and school status sections
were taken for the psychosocial mean score.

The cut-off Beighton score for the diagnosis of joint hypermobility
was accepted as 7. Children with >7 Beighton scores were
diagnosed with joint hypermobility (group 3). Children with <4
Beighton scores were accepted as normal (group 1). Children
with 5-6 Beighton scores were included in the “increased joint
mobility” group (group 2). The difference between these groups
in terms of the PedsQL results was investigated.

The study was approved by University of Health Sciences Turkey,
Okmeydani Training and Research Hospital Ethics Committee
(approval no: 25/10/2016-535) and a permission certificate
was issued by the Istanbul Provincial Directorate of National
Education (date: 13/12/2016, no: 14083890). Then, a “Child
Consent Form for Research Purposes” and an “Informed Consent
Form” for the approval of their families were distributed to the
classes of students aged between 8 and 12 years in a public
primary school.

Statistical Analysis

The mean, standard deviation, median, maximum, frequency,
and ratio values were used in descriptive statistics (Table 1). The
distribution of variables was measured using the Kolmogorov-
Smirnov test. The Kruskal-Wallis test was used to analyze
quantitative data. The chi-square test was used for the analysis
of qualitative independent data. The SPSS 22.0 program was
used for analysis.

RESULTS

The mean Beighton score was 2.39+2.2 (0-9) (Table 2). Positivity
of apposition of the thumbs was found in 90 children, passive
dorsiflexion of the little fingers in 118 children, hyperextension
of the elbows in 85 children, hyperextension of the knees in 108
children, and resting of the palms of the hands on the floor with
flexion of the trunk in 160 children (Table 3).

There was no difference between groups 1, 2, and 3 in terms
of age and sex (p>0.05) (Figure 1). The PedsQL total score,
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Table 1. Descriptive statistics

Age
10,10
10,00
9,90
9,80
9,70
9,60
9,50
Grup | Grup Il Grup Il

Figure 1. Distribution of age in the groups

Table 2. The distribution of students according to the Beighton
score

Beighton score Number of Percentage in
students all students

9 11 2.91

8 4 1.06

7 29 7.67

6 18 4.76

5 32 8.47

4 16 4.23

3 51 13.49

2 29 7.67

1 30 7.94

0 158 41.8

Min-max | Median [Mean * SD

Age 8.0-12.0 1 10.0 9.9+1.2

Female - 211+55.8%
Sex

Male - 167+44.2%
Beighton scoring 0.0-9.0 |20 24122
Apposition of the right thumb - 84+22.2%
Apposition of the left thumb - 79£20.9%
Dorsiflexion of the right little - 115430.4%
finger
Dorsiflexion of the left little finger | - 108128.6%
Hyperextension of the right elbow | - - 81£21.4%
Hyperextension of the left elbow | - - 69+18.3%
Hyperextension of the right knee - 108+28.6%
Hyperextension of the left knee - 106128.0%
Placing the palms of the hands - 160+42.3%
on the floor
Pediatric quality of life inventory | 24-100 | 78.3 77.0£13.3
total score
Physicosocial score 22-100 | 79.2 7711146
Physical total score 28-100 | 78.1 76.7+15.4
General health and activities 0-100 75.0 72.8+29.5
question (GHAQ) 1
GHAQ 2 0-100 100.0 | 73.3£31.1
GHAQ 3 0-100 100.0 8721223
GHAQ 4 0-100 50.0 58.0£34.5
GHAQ 5 0-100 100.0 89.5123.7
GHAQ 6 0-100 100.0 | 86.8£23.3
GHAQ 7 0-100 100.0 75.3129.4
GHAQ 8 0-100 75.0 70.6+29.8
Emotional status question (ESQ) 1 | 0-100 100.0 75.5129.6
ESQ 2 0-100 100.0 78.4%27.0
ESQ 3 0-100 100.0 75.5£29.1
ESQ 4 0-100 100.0 7314341
ESQ 5 0-100 100.0 74.91£30.7
Social relations question (SRQ) 1 | 0-100 100.0 83.9+25.8
SRQ 2 0-100 100.0 83.7£26.9
SRQ 3 0-100 100.0 | 85.7£25.2
SRQ 4 0-100 100.0 80.1£26.2
SRQ 5 0-100 100.0 | 77.6%£31.4
School status question (SSQ) 1 0-100 100.0 80.3128.5
SSQ 2 0-100 75.0 73.3128.1
SSQ 3 0-100 100.0 82.6125.6
SSQ 4 0-100 100.0 | 74.2+30.5
SSQ 5 0-100 50.0 58.11£33.6

SD: Standard deviation, min: Minimum, max: Maximum

psychosocial score, and physical health score did not differ
significantly between groups 1, 2, and 3 (p>0.05). There was no
difference between groups 1, 2, and 3 in terms of sections in the
PedsQL (p>0.05) (Table 4).

DISCUSSION

Beighton et al. (6) determined the cut-off value for the diagnosis
of joint hypermobility as 4 and it was reported that joint
range of motion reduced with age from childhood. According
to this, the Beighton cut-off value for the diagnosis of joint
hypermobility in children should be a higher value than the cut-
off value for adults. Jansson et al. (10) scanned hypermobility
in 1.845 children and stated that the Beighton cut-off should
be 8 for children aged 9 years; 7 for girls and 6 for boys aged 12
years; and 8 for girls and 6 for boys aged 15 years to be able to
define 95% of the children as normal. Mikkelsson et al. (7) stated
that the cut-off was 6 in hypermobility scans in 1.637 students.
Remvig et al. (17) stated in a literature review of generalized
joint hypermobility and benign joint hypermobility that the cut-
off value of the Beighton score ranged from 2 to 7 in several
publications. To investigate the validity and reproducibility of
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Table 3. The rate of the Beighton score positivity among all students

Beighton score

Positivity in the right

Positivity in the left

Bilateral positivity

Total

Apposition of the thumbs

11 (2.91%)

6 (1.59%)

73 (19.31%)

90 (23.8%)

Passive dorsiflexion of the little fingers 10 (2.64%) 3(0.79%) 105 (27.78%) 118 (31.21%)
Hyperextension of the elbows 16 (4.23%) 4 (1.05%) 65 (17.19%) 85 (22.48%)
Hyperextension of the knees 2 (0.52%) 0 (0%) 106 (28.04%) 108 (28.57%)

Placing the palms of the hands on the floor with

lomber flexion

160 (42.32%)

Table 4. The distribution of the pediatric quality of life scores in the groups

Group 1 Group 2 Group 3

Mean * SD Median | Mean % SD Median | Mean % SD Median .
The pediatric quality of life inventory
Total score 76.7+13.1 78.3 77.6%13.5 777 77.8£14.9 79.3 0.719 |
Psycosocial score 76.7£14.3 78.3 78.8114.8 80.0 78.0t16.4 80.0 0454 |
Physical health score 76.8+15.1 78.1 75.3116.3 78.1 77.3%6.5 79.7 0.776 | X
KKruskal-Wallis test, SD: Standard deviation

the Beighton score, Smits-Engelsman et al. (18) conducted this
test on 551 children aged between 6 and 12 years and reported
a cut-off value of 7. Hypermobility frequency is reported to vary
according to age, sex, and race in various publications (10,19,20).

In a study conducted in our country, Koldas Dogan et al. (21)
accepted the cut-off value of the Beighton score as 4 in children
aged 7-12 years with attention-deficit/hyperactivity disorder.
Yazgan et al. (22) accepted the cut-off value of the Beighton
score as 4 in a study of 922 children aged between 5 and 10
years and 363 (39.3%) children were accepted as having joint
hypermobility. Yildirim (23) accepted the Beighton cut-off value
as 6, and 118 (13.8%) of 857 children were diagnosed with joint
hypermobility.

In our study, to distinguish children with joint hypermobility
from children without joint hypermobility, children were divided
into three groups according to their Beighton scores as Smits-
Engelsman et al. (18) did and a group of children with increased
joint mobility was added to the groups comprising children with
and without joint hypermobility. The proportion of children
diagnosed with joint hypermobility was found to be consistent
with the literature.

The presence of hypermobility in females is higher than in males
(10,20). In our study, although the ratio of girls in the group
with joint hypermobility was higher, there was no statistically
significant difference test between the groups. We think that this
is because of differences in the children’s age. Jansson et al. (10)
determined different Beighton score cut-off values in different
age groups according to sex in their publication. In our study, we
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believe that the use of the same cut-off value for all children aged
between 8 and 12 years without regard to sex and age increased
the rate of the girls in the group with joint hypermobility.

A decrease in the frequency of joint hypermobility with age
has been reported in several publications (6,20). In spite of
this, Mikkelsson et al. (7) and Ruperto et al. (24) were unable
to confirm this in their studies. In our study, the age range in
the inclusion criteria was narrow. We believe that the mean
age between the groups was not different due to our inclusion
criteria.

The frequency of joints with hypermobility in the Beighton
scoring system varies in studies. El-Garf et al. (25) reported that
the most frequently observed hypermobile joint was the finger
joint, and the least frequently observed hypermobile joint
was knee joint in 997 children in Egypt. Lamari et al. (26) and
Silman et al. (27) indicated that the most frequently observed
hypermobile joint was finger joint in children and adolescents.
Adib et al. (28) indicated that the most frequently observed
hypermobile joint the knee joint in children. In our study, 160
of 378 (42.32%) children rested easily on the floor with the
palms of the hands with forward flexion of the trunk and with
knees straight, and they scored points from this criterion in the
Beighton score. The least frequently observed hypermobile joint
was the elbow in our study. The apposition of the thumb was
found in 90 (23.8%) children, passive hyperextension of the little
finger in 118 (31.2%) children, hyperextension of the elbow in
85 (22.48%) children, and hyperextension of knee in 108 (28.5%)
children; all these score points in the test.
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The validity and reliability of the Turkish PedsQL 4 was tested
in 2008 by Cakin Memik et al. (29). The total score, psychosocial
score and physical health score did not differ significantly
between the 3 groups in our study. When we examined each
question, we found that the 4th question (Is it hard for me to lift
something heavy?) of the “My Health and My Activities” section,
which examines physical health, was the question with lowest
average score in all three groups. Cakin Memik et al. (29) also
encountered this finding and stated that this could be because
the child perceived to be carrying more weight than the weight
they could lift. The average score of the last question about
school functionality (Are there times you can’t go to school
because you go to doctor or hospital?) was lower than other
questions in all 3 groups. It was stated that this could be because
the child perceived as they could not go to school when they
became sick.

In the literature, the quality of life scores were found to be
statistically lower in patients with joint hypermobility syndrome
compared with the control group (15,30,31). Pacey et al. (30)
correlated this difference in quality of life with pain, fatigue,
and incontinence. Mastoroudes et al. (31) showed a significantly
higher prevalence of urinary incontinence in females with joint
hypermobility than controls and correlated the difference in
quality of life with incontinence. Fatoye et al. (15) compared
the quality of life of 29 children with hypermobility syndrome
between the ages of 8 and 15 years and 37 healthy children
and found that the quality of life score was lower in children
with hypermobility syndrome. Although Beighton et al. (6)
mentioned a positive relationship between mobility scores and
musculoskeletal symptoms, we found no difference between the
groups with and without joint hypermobility in terms of quality
of life total scores, physical scores, emotional scores, and school
scores. This may be due to “pain in four or more joints for 3
months or longer,” a major Beighton criterion for the diagnosis
of joint hypermobility syndrome. Russek and Errico (32) showed
a statistically significantly higher frequency of sprain and back
pain in patients with joint hypermobility syndrome than the
control group, but they found no difference between patients
with generalized joint hypermobility and the control group in
terms of sprain and back pain. McCluskey et al. (33) observed no
relation between musculoskeletal pain and joint hypermobility
in European children, but they did find a relation in Afro-Asians
in their meta-analysis on the relation between musculoskeletal
pain and joint hypermobility in children. In a study of 1230
children aged between 7 and 15 years, Leone et al. (34) found
no positive correlation between joint hypermobility and pain.

CONCLUSION

In conclusion, our results show that joint hypermobility does
not affect the quality of life in healthy children. More extensive
prospective studies on relation between joint hypermobility
and musculo skeletal pain are needed. The appropriateness of
beighton cut off values for age, sex and race can reduce the high
prevalence rates of joint hypermobility.
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Abstract

Objective: Every year, 1.8 million people are diagnosed with colon cancer. The presence of lymph node (LN) metastases is a key prognostic
factor in adjuvant treatment planning and follow-up. The tumor-node-metastasis (TNM) classification can be used to assist in prognostic
cancer staging. However, TNM-classification may not always compromise the necessary prognostic information. Therefore, guidelines are
updated regarding prognostic value and new prognostic parameters are investigated. One of these parameters is metastatic lymph node ratio
(mLNR), which is calculated by dividing the number of metastatic lymph nodes (mLNs) by the total number of lymph nodes excised. Similar
publications have already reported on the prognostic value of the mLNR in gastric, pancreatic, and bladder cancer.

Methods: Pathology reports of 496 stage Il and stage Il patients treated for colorectal cancer (CRC) in our hospital in the last decade were
retrospectively reviewed. Factors such as age, gender, tumor location, tumor size, T stage, lymphovascular invasion, perineural invasion,
tumor budding, tumor deposit, total and mLN count were evaluated for overall survival.

Results: The mean tumor size was 53.8 mm. The patients who had an average of 2 LN involvement among those who had 23 lymph nodes
excised were followed up for an average of 66.8 months. Receiver operating characteristic test presented the cut-off value of mLNR on overall
survival was 0.028, with a sensitivity of 42% and a specificity of 71%. Gender, tumor’s localization, and size of >6 cm had no significant impact
on survival. However, survival was related to age >60, lymphovascular, and perineural invasion, tumor deposit/budding, and mLNR >0.028
(p<0.05). Furthermore, multivariate analysis revealed that only mLNR (p=0.034) affected overall survival independently.

Conclusion: We believe that mLNR that does not require additional costs will gain more value in diagnosis and treatment. Based on our
results, mLNR may be a useful to assess prognosis in CRC patients.

Keywords: Metastatic lymph node ratio, colorectal cancer, prognostic factor

INTRODUCTION

Over 1.8 million new colorectal cancer (CRC) cases and 881,000
deaths were observed in 2018 worldwide, accounting for almost
one-tenth of all cancer cases and deaths (1). The mortality
rate varies depending on tumor stage and/or the treatment
availability (2).

Accurate staging is essential for managing the disease.
According to the 8th American Joint Committee on Cancer (AJCC)
cancer staging guideline, the assessment for lymph node (LN)

metastases in CRC is conducted via involved regional lymph
nodes. This guideline is updated over time due to evolving needs
and technical developments. Although the basic structure was
preserved in the evaluation in AJCC 8, some new parameters
such as status for micrometastasis and isolated tumor cells were
added (3). For evaluating LN metastasis, a minimum of 12 lymph
nodes must be removed (4,5). Less than this number of removed

lymph nodes may cause false LN negativity or a lower N grade

(5).
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CRC is defined as stage Il in the current staging method
when there are regional LN metastases. Additional treatment
alternatives, such as adjuvant chemotherapy, should be used
at this stage (6). Although tumor staging according to the AJCC
guide helps assess prognosis, prognosis estimation for IlIA and Il
stages cannot be performed precisely. According to the current
staging method, the prognosis of stage IlIA can be better than
that of the lower stages. According to several authors, stage IlIA
has a better prognosis than stages I1B and I1C (2,4,6,7).

As a result, a more specific and thorough technique for assessing
nodal metastasis would be beneficial. It has been discovered
that the metastatic lymph node ratio (mLNR), defined as the
ratio of the number of metastatic lymph nodes (mLNs) to the
number of inspected lymph nodes (LNs) and not included in
the AJCC guidance, is crucial in assessing prognosis in gastric and
pancreatic tumors (8,9).

Considering this information, we retrospectively investigated
parameters such as age, gender and tumor size, stage, location,
LN status, perivascular-perineural involvement, tumor deposit
and tumor budding such as mLNR from pathology reports that
may impact the overall survival of CRC patients without distant
metastasis.

METHODS

Patients’ data was collected from the archives of the department
of pathology from 01/01/2011 to 01/01/2021. Approval was
obtained on 24.11.2021 from the Local Ethics Committee of
University of Health Sciences Turkey, Istanbul Prof. Dr. Cemil
Tascioglu City Hospital with the number E-48670771-514.99.
Retrospectively 496 patients with stage Il and 1l were included
with the following criteria: > age 18, male/female, surgery due to
CRC, adequate clinical record and follow-up, excision of at least
12 lymph nodes. Stage | and IV patients, as well as those with
postoperative mortality of at least one month or patients with
multiple primary tumors and rectum cancer treated with neo-
adjuvant therapies were excluded. Patient staging was made
after 8" AJCC cancer staging guideline and tumor budding in CRC
was reported accordingly to The International Tumor Budding
Consensus Conference (ITBCC) (10).

Statistical Analysis

Data are presented as the mean with interquartile range and
minima and maxima, if not as stated in the figure legend.
Categorical variables were compared using Fisher’s Exact test.
Survival analysis was performed using the Kaplan-Meier method
and Cox proportional hazards regression modeling.

The area under the receiver operating characteristic curve (RO()
was generated to define diagnostic test’s accuracy and a cut-
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off point of age, tumor size, mLNR for survival. The log-rank
test as a non-parametric test was used for comparing survival
curves. Missing data were omitted when clinical records were
not complete. An overall alpha value of p<0.05 was applied to
reject the null hypothesis. SPSS [version 18.0, SPSS Inc, Chicago
(IL), United States)] for Windows was used for statistical analysis.

RESULTS

Totally 496 patients are included in the study. The mean age
of 197 (39.7%) female and 299 (60.3%) male patients was 61.5.
For each patient, a mean of 23 LN was excised, on average 2 LN
were metastatic. The mean tumor diameter was found to be 53.8
mm in patients with a mean follow-up of 66.8 months (Table
1). Of the total CRC, 171 (34.5%) were detected in the rectum,
129 (26%) in the right colon, 98 (19.8%) in the sigmoid colon,
68 (13.7%) in the left colon and 9 (1.8%) in the transverse colon.
Multiple foci were detected in 21 (4.2%) patients (Table 2). It was
observed that 403 (81.3%) patients were in T3 stage, 81 (16.3%)
patients were in T4 and 12 (2.4%) patients were in T2 (Table 3).
It was observed that 310 (62.5%) patients did not show a LN
involvement, therefore rated stage Il. The remaining 186 (37.5%)

Table 1. General characteristics of patients

n Minimum | Maximum | Mean | Standard
deviation

Age/years 496 |[21.7 89.8 61.51 | 13.27
Longest 496 |10 200 53.79 |23.91
diameter/mm
Survey/month | 496 | 1 179 66.80 | 46.21
Total excised | 496 |12 73 23.09 | 11.48
lymph node
Metastatic 496 |0 66 214 5.73
lymph node

Table 2. Tumor anatomical localization

Location Frequency (n) Percentage (%)
Right colon 129 26.0
Transverse colon 9 1.8

Left colon 68 13.7

Sigmoid colon 98 19.8

Rectum 171 345

Multifocal 21 4.2

Total 496 100

Table 3. T stage distribution

T2 (T3 T4 Total
Frequency (n) 12 1403 |81 496
Percentage (%) 24 813 [163 | 100
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patients showed a LN involvement and reported as stage IIl.

While 355 (71.6%) patients showed lymphovascular invasion
(LV1), 374 (75.4%) individuals exhibited perineural invasion. Out
of 130 patients evaluated for extranodal tumor deposits, which
was not addressed as a prognostic factor in the 8" AJCC despite
its negative impact on overall survival and disease-free survival
(11), 28 (21.5%) were positive. Another important prognostic
factor tumor budding was reported in 35 patients via the scoring
system according to ITBCC and 11 (31.4%) patients were positive
for budding.

Since there is no consensus on the cut-off values including the
age of the patient, the largest tumor size and the mLNR of the
patients we determined these cut-off values for patients admitted
to our hospital with a ROC test. These values were reported as
60.2 years for age (sensitivity: 0.66; specificity: 0.56), 57.8 mm
(sensitivity: 0.4; specificity: 0.63) for the largest tumor size and
0.028 (sensitivity: 0.42; specificity: 0.71) for mLNR (Figure 1).
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Figure 1. Cut-off values for age, diameter and mLNR
mLNR: Metastatic lymph node ratio

Figure 2. Survival mLNR stages
mLNR: Metastatic lymph node ratio

When survival analysis was performed for these factors; there was
no statistically significant difference in overall survival in terms of
gender, tumor diameter, tumor localization and tumor perforation
(p>0.05). For patient age (60/year), tumor stage, LN metastasis,
mLNR (0.028) (Figure 2), LVI, perineural invasion (p<0.0001),
tumor deposit (p<0.001) and tumor budding (p=0.016) significant
survival difference was detected (Table 4). There was a survival
difference between stage IlIA and 1I1B and IIC, but it could not
be statistically proven (p=0.078) (Figure 3). When multivariate
analysis was performed for survival, only mLNR (p=0.034) was
found to be an independent prognostic factor (Table 5).

DISCUSSION

In a study with 1.837 patients diagnosed with CRC it was reported
that there is no difference in survival rate in different sexes when
the other causes of death than cancer are excluded. The same
finding was also discovered in our study (12).

Table 4. Factors affecting survival with results of univariate
analysis
Parameters (n) Negative Positive Log rank
(%) (%) (Mantel-Cox) p
Age >60 years (496) | 225(45.4) | 271(54.6) | p<0.0001
Longest diameter >60 | 298 (60.1) 198 (39.9) | p=0.120
mm (496)
Lymph node (496) 310(62.5) | 186(37.5) | p<0.0001
Lymphovascular 355 (71.6) 141 (28.4) | p<0.0001
invasion (496)
Perineural invasion 374 (75.4) 122 (24.6) | p<0.0001
(496)
Tumor deposit (130) 102 (78.5) 28 (21.5) p=0.001
Tumor budding (36) | 24 (66.7) 12(333) | p=0.016
mLNR >0.028 (496) 311(627) | 185(37.3) | p<0.0001
mLNR: Metastatic lymph node ratio
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Figure 3. Survival stage IlIA versus stage I1B-11C
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Table 5. Factors affecting survival analysis via multivariate analysis/Cox regression)

B SE wald df | Sig. Exp (B) 95.0% Cl for Exp (B)

Lower Upper

Age >60 years -1.117 1.237 0.815 |1 0.367 |0.327 0.029 3.697

T stage - 1.948 2 0.378 -

T stage (1) -2.311 194.926 | 0.000 |1 0.991 |[0.099 0.000 8.277E+164

T stage (2) -4.019 194.931 0.000 |1 0.984 |0.018 0.000 1.513E+164

Lymph node positive -12.508 86.834 0.021 1 0.885 | 0.000 0.000 3.026E+68

Lymphovascuar invasion 16.167 86.834 0.035 |1 0.852 | 10499330.74 0.000 8.940E+80

Perineural invasion 0.457 1.219 0.141 1 0.708 | 1.580 0.145 17.226

Tumor deposit - 2559 |2 0.278 - - -

Tumor deposit (1) -21.781 115.592 0.036 1 0.851 0.000 0.000 8.559E+88

Tumor deposit (2) 2.566 1.614 2.527 |1 0.112 [ 13.016 0.550 308.031

Tumor budding -11.707 86.825 0.018 1 0.893 0.000 0.000 6.628E+68

mLNR (0.028) -3.376 1.595 4479 |1 0.034 | 0.034 0.002 0.779

mLNR: Metastatic lymph node ratio, CI: Confidence interval

In a study from Kornprat et al. (13) with 369 patients, tumor size
proved to be an independent prognostic parameter for patients
with CRC. In this study it was also reported that the cut-off points
differed among the colon locations. However, there was no
certain coherence found between the tumor size and prognosis
in other studies (14-16).

Our cut-off value was found at 60 mm and at this level there was
no difference in survival in our patients.

Some studies showed, that a cancer in the left colon had a worse
prognosis than in the right colon, yet other studies could not
support the same effect of tumor location on the prognosis (17).
In a study from 2020, the general differences among survival
rate was compared between the right and left colon cancers.
Right and left colon cancers showed differences in microbiom,
clinical presentation and molecular features. Separate therapy
regimes were recommended (18). We did not see the effect of
tumor location on the survival.

Assessing the relationship between perforation and the survival
rate did not show any significant difference in multivariate
analysis, even if a tendency was inspected in univariate analysis
(19-21). Our univariate analysis did not show a relationship
between perforation and survival either.

Patients of higher age are admitted and operated most of the
time as emergency cases, hence they show a higher mortality
(22). In a study from Steele et al. (23) in 2014 with 7.948 patients,
the effect of age on overall survival was conducted and younger
patients showed at the time of diagnosis higher grades of
the cancer and higher recurrence, meanwhile no significant
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difference in survival compared to the older patients. In our
study we observed a lower survival rate in patients older than 60
(based on ROC analysis)

Staging is vital in the assessment of the prognosis and the
therapeutic goals in CRC. Progress in the grade shows bad
prognosis (24). A study of Zielinski et al. (20) proved higher age,
advanced T stage and high American Society of Anesthesiologists
score effected the survival independently. In our study the T stage
showed significant effects on survival in univariate analysis.

AJCC staging system is also essentially adopted by World Health
Organization and updated regularly with the AJCC-8 version
being the most up-to-date. A novelty in the latest edition is the
detailed description of Tis dysplasia. It is lesions penetrating
lamina propria with probable invasion of muscularis mucosa are
defined as intramucosal carcinoma. While in other malignant
entities only the basal membrane penetration is assessed as
invasive, in CRCs even lesions advanced into the submucosa
have the potential of metastasizing (3).

In a study from 2016, the survival rate differed between the
patients in stages IIB-1IC and IlIA, in favor of IlIA, where the
older AJCC-7 system was used for the staging (25). Isolated tumor
cells, which had not been mentioned in the N grading of the
colorectal tumors in the earlier editions, are also available in
the AJCC-8. Isolated tumor cells in subcapsular or marginal
sinus lymph nodes (<20 cells or <0.2 mm tumor cell group)
and micro-metastasis (20 cells or more and metastasis diameter
between 0.2-2 mm) are being described in detail. LN containing
isolated tumor cells are being registered as NO (or NOi) and these
cells do not upstage the disease to stage Ill. Patients with micro-
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metastasis are registered as N1, as they show a worse prognosis.
Since we did not have a patient diagnosed with micrometastasis
and isolated tumor cell, these findings were not taken into
account in our study.

Tumor deposits, being one of the important histopathological
factors, are seen in 20% of the CRCs and are related to worse
prognosis. The discussion of their consideration in the TNM
staging is still not concluded (26). We found in our study that
patients with tumor deposits showed lower survival rates.

The definition of tumor deposit in AJCC-7 is a tumor forming
a prominent nodule, independent of lymphatic tissue finding.
AJCC-8 clarified the interpretation of the tumor nodules found in
lymphaticdrainage field of primary CRCs. Nodules not containing
prominent lymph nodes or vascular/neural constructs are being
defined as tumor deposit (N1c). Nodules shape, borders and size
are not being taken into consideration. Tumor cells covered by
smooth muscle or endothelial cells in contact with erythrocytes
are being accepted as vascular invasion. If tumor nodules are
seen in the proximity of neural constructs, it is being classified as
perineural invasion (11,27-29).

Studies describe a vascular invasion in 65% of the CRC cases. LVI
is a significant indicator of advanced stage and is remarkably
correlated with worse prognosis in CRC patients (30). LVI was
an indicator of more aggressive biological behavior and poor
prognosis in patients with stage IIl CRC (31). Vascular invasion
showed a difference in survival in our univariate analysis.

Perineural invasion is a sign of worse prognosis, progress of
the disease and are seen in 22% of CRC cases. Studies show
independently of other factors a positive perineural invasion
reduced the 5-year survival from 75% to 25% (32).

In a meta-analysis of 38 studies and 12,661 patients from 2015
perineural invasion lead to lower survival rates in CRC. Patients
in grade 2 and 3 showed the perineural invasion independently
an effect on the survival rate. In our study, perineural invasion
reduced the survival rate as well (33).

N1c elevates disease to stage Ill, even in the absence of nodal
metastases. The number of tumor deposits is recorded with
site-specific factors but does not influence the designation (i.e.
a patient with one tumor deposit and a patient with four tumor
deposits are both staged as N1c). The number of tumor deposits
is not added to the number of positive lymph nodes (34).

Among 20 patients we recruited in our study since 2018,
none had the finding of a N1c grade. In this period 4 patients
passed away, 2 of them without any lymphatic invasion (in 1A
stage). Most our patients were assessed according to the AJCC-
7 system. We also found that the prognosis of IlIA stage being

better than the Il stage, yet showing no statistical significance.
Limited invasion depth and early regional LN metastasis show
the indecisive character of the stage IlIA colon cancer. These
tumors are rather superficial and their mLNs are mostly in the
proximity of their main lesion, making them treatable with
surgical resection and show good prognosis. However, the fact
that they show metastasis although being superficial shows how
aggressive their biological character is (25). Hence, there are
further parameters in need, in addition to the LN metastasis and
tumor invasion depth, to describe their character properly.

Tumor budding is the tumor infiltration in form of single cells
or a small cell cluster (<5 cells) in the invasive tumor border
and is not being considered by AJCC but required by the College
of American Pathologists in the pathological findings. It is
accepted as a sign of advanced mobility, invasive phenotype
transformation and tumor progression. It isalso being considered
because of epithelial/mesenchymal transformation of neoplastic
cells and a special type of apoptotic escape (35). A multi-center
prospective study with 991 patients from 2019 tumor budding
correlated with the tumor stage, size and the lymphatic invasion
and lowered the survival significantly (36). In a review and meta-
analysis from 2016 the value of tumor budding as a prognostic
factor was studied. Out of 2.728 studies 34 were included and it
was shown that the tumor budding affected the LN metastasis
and local recurrence (37).

In the previous studies factors such as surgeons’ experience,
disease’s stage, sample size, tumor size, individual immune
response and the pathologist’s ability to dissect lymph nodes
causing a wide margin of dissected lymph nodes between 6 to
40.

The number of positive lymph nodes has a strong influence on
the prognosis of CRC patients. LN assessment in CRC will ensure
accurate patient staging. LN metastasis rate was increased in
poorly differentiated tumors. It was also shown that higher
number of mLNs and their localization in the stems of major
vessels reduced the survival rate (38). Another study described
the number of harvested mLNs correlated with the possibility
of LN metastasis (39). Since the number of minimum harvested
lymph nodes plays a defining role in the staging, we only
included patients with at least 12 lymph nodes in our study. We
speculate that this might be lowering our LNR values sensitivity

LNR is recommended as an additional staging to the pN stage
for cancer patients. It is defined as the ratio of positive nodes to
LNH and is based on the observation that LNH can affect positive
node count and survival. The LNR has been shown in multiple
retrospective studies to be an independent prognostic factor in
cancer (gastric, pancreatic, euosophagus, bladder) patients (5).
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Deployment of LNR can help prevent an over- or understaging.
However, the most significant discussion on LNR is the cut-off
point. Different authors agree on different cut-off values and a it
has not been come to a consensus.

However, both univariate and multivariate analysis (p=0.034)
showed LNR efficient. We believe with more upcoming studies
on LNR in colorectal and other cancers, LNR will receive an
important place among the prognostic factors.

In our study, we found that patient age (more than 60 years);
tumor, T stage, N stage, LVI, perineural invasion, deposits,
budding and LNR were the factors that influenced prognosis
of patients according to the univariate analysis. Patients with a
better young age and earlier stage of T staging, N staging and
absence of perineural-LVI, tumor deposit-budding, and a lower
LNR have improved survival rates.

However, when all eight factors are entered into the Cox
proportional-hazards model, the multivariable analysis showed
that only LNR showed statistical significance. LNR still had
statistical significance in both the univariate and multivariable
analysis. Neo-adjuvant therapies used especially in rectum cancer
notably reduced the LN invasion. Therefore patients with rectum
cancer treated with neo-adjuvant therapies are excluded in our
studies and patients with stage Il and IIl are being considered in
the same group. Further research is required on only stage Ill or
rectum cancer patients treated with neo-adjuvant therapies and
its influence on the LNR should be regarded.

CONCLUSION

Currently, as in other malignities, the personalized approaches
of diagnostics and therapies (consideration of somatic and
germline mutations leading to microsatellite instabilities, RAS
pathway (KRAS, BRAF, NRAS) mutations) come into prominence.
We believe that prognostic factors, which do not require further
expenses, such as LNR, peritoneal metastasis, tumor budding
and tumor deposit are to gain further clinical value in diagnostics
and therapy beside the innovative genetic analysis, mentioned
earlier. Hence, with the upcoming publications, the mLNR, used
already in other malignant diseases, will also become one of the
indispensable prognostic factors.
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Abstract

8F-fluorodeoxyglucose ("*F-FDG) positron emission tomography/computed tomography (PET/CT) is successfully used for imaging malignant
plasma cell disorders. Solitary plasmacytoma of head and neck is relatively rare. We report a case of 52-year-old male patient with high
"F-FDG uptake of pathologically proven maxillary sinus plasmacytoma that is uncommon. Our case has demonstrated "®F-FDG PET/CT is

useful for showing the extent of the disease that affects treatment management in plasmacytoma.

Keywords: Plasmacytoma, maxillary sinus, "®F-FDG PET/CT

INTRODUCTION

Solitary extramedullary plasmacytoma is a plasma cell
malignancy without systemic involvement. It is a rare clinical
condition and mostly occurs in head and neck region (1).
"8F-fluorodeoxyglucose (**F-FDG) positron emission tomography/
computed tomography (PET/CT) has been reported to be useful
in demonstrating the spread of the disease, it’s involvement
in the other parts of the body and in follow-up in solitary
plasmacytoma (2-4).

CASE PRESENTATION

A-52-year-old male patient has referred to our department for
BFE-FDG PET/CT imaging for a body scan. He had complaints
of swelling and pain on the left side of his face. After physical
examination and CT scan, a lesion was demonstrated inside
the left maxillary sinus. Fine needle biopsy revealed malign
tumor cells, however excision of the lesion needed to confirm
the diagnosis of the patient. Before excision "F-FDG PET/CT
imaging was conducted for a whole body scan. PET/CT images
has demonstrated a '®F-FDG avid destructive lesion with high

uptake inside the maxillary sinus and extending to the soft tissue
surrounding left orbita (Figure 1). There was no pathological
BF-FDG uptake in other parts of the body other than the
extravasation of "®F-FDG on the right hand around the side of
injection (Figure 2). The patient had a maxillary sinus excision
and orbital exenteration operation a week after the PET scan.
The histopathology report was compatible with plasmacytoma.
Bone marrow biopsy and blood tests were done and reported as
normal to rule out multiple myeloma.

DISCUSSION

Solitary extramedullary plasmacytoma is a rare form of plasma
cell disorder and the treatment approach may be different. If
there is no disease in the other parts of the body, radiotherapy or
excision with radiotherapy is recommended for treatment (5,6).
Combined therapies with chemotherapy are also recommended
for the higher disease-free survival rates (7). "®F-FDG PET/CT
imaging has been useful in the initial stage for excluding the
metastatic disease and systemic involvement. Furthermore,
it has been shown that 'F-FDG uptake of the lesion can
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Figure 1. PET/CT images demonstrated a destructive lesion with high
FDG uptake inside the maxillary sinus and extending to the soft tissue
surrounding left orbita

PET/CT: Positron emission tomography/computed tomography,
FDG: Fluorodeoxyglucose

Figure 2. Whole body maximum intensity projection image showed no
pathological findings other than primary lesion in the maxillary sinus

have an impact on the prognosis of the diease. "®F-FDG avid
plasmacytoma lesions are more likely to transform multiple
myeloma, making follow-up more important in lesions with high
uptake (8). There are currently a few cases reported for maxillary
sinus plasmacytoma in the literature, however there are fewer
reports for the use of "®F-FDG PET/CT (9,10).

CONCLUSION

Our case has emphasized the importance of "F-FDG PET/CT
whole body imaging to support clinical decision before starting
treatment and during follow-up.
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