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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 Taşçıoğlu 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 2013, 
www.wma.net) is required for experimental, clinical, and drug 
studies and for some case reports. If required, ethics committee 
reports or an equivalent official document will be requested from 
the authors. For manuscripts concerning experimental research 
on humans, a statement should be included that shows that 
written informed consent of patients and volunteers was obtained 
following a detailed explanation of the procedures that they 
may undergo. For studies carried out on animals, the measures 
taken to prevent pain and suffering of the animals should be 
stated clearly. 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. 

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:

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

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

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

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

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

Abstract: 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).

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 
manuscript

Word 
limit

Abstract 
word limit

Reference 
limit

Table 
limit

Figure limit

Original 
Article

3500
250
(Structured)

40 6
7 or total of 
15 images

Review 
Article

5000 250 80 6
10 or total of 
20 images

Case 
Report

1000 200 15
No 
tables

10 or total of 
20 images

Letter to 
the Editor

500 No abstract 5
No 
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 
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 Abstract

The World Health Organization declared coronavirus disease-2019 (COVID-19) as a “Public Health Emergency” of international importance on 
January 30, 2020, and as a “Pandemic” on March 11, 2020. In the fight against coronavirus, the most important strategy in protection from 
the disease is the “Vaccine”, due to the fact that the coronavirus is very contagious, the complications and death it causes. In this review, there 
is information about current vaccines, their effectiveness and studies that play a role in protection against COVID-19.

Keywords: COVID-19, vaccine, efficacy

COVID-19 Vaccines

 Serkan Aydemir1,  Hatice Rumeysa Selvi2,  Muhammet Rıdvan Dumlu1,  Seçil Arıca2,  Funda Şimşek1

1University of Health Sciences Turkey, Prof. Dr. Cemil Taşcıoğlu City Hospital, Clinic of Infectious Diseases and Clinical Microbiology, İstanbul, Turkey
2University of Health Sciences Turkey, Prof. Dr. Cemil Taşcıoğlu City Hospital, Clinic of Family Medicine, İstanbul, Turkey

©Copyright 2021 by the University of Health Sciences Turkey, Prof. Dr. Cemil Taşçıoğlu City Hospital
European Archives of Medical Research published by Galenos Publishing House.

INTRODUCTION
Inactivated Vaccines

Inactivated vaccine production is a more traditional method. 

Many inactivated vaccines have been developed for various 

viruses, such as influenza, hepatitis A, and poliovirus (1). 

Inactivated vaccines contain killed pathogens through physical 

or chemical processes; therefore, they cannot cause disease 

and are considered safe (2). Adjuvants are used to strengthen 

the immune response to vaccines (3), and their storage 

and transportation conditions are easier to achieve than in 

those of other vaccine types. They can be stored at 2 °C-8 °C. 

However, there are some disadvantages: i) Large amounts of 

virus or bacteria are needed to produce vaccines; ii) during 

the inactivation process, the immunogenicity of the pathogen 

can be affected; and iii) booster doses are generally needed to 

produce adequate immune response (2,4). Since the start of the 

coronavirus disease-2019 (COVID-19) pandemic, nine inactivated 

vaccines have been authorized for emergency use by many 

countries, so far, including CoronaVac developed by Sinovac 

Biotech (China), BBIBP-CorV by Sinopharm (China), and BBV152 

(Covaxin) developed by Bharat Biotech (India) (5). Only two of 

them were approved by the World Health Organization (WHO), 

i.e., CoronaVac and BBIBP-CorV, as of August 2021 (6).

Phase III clinical trials of CoronaVac were conducted in China, 

Brazil, Turkey, Chile, Indonesia, Philippines, and Hong Kong 

(6), and some of them are still ongoing. The Brazilian trial 

demonstrated an efficacy of 51% [95% confidence interval (CI) 

36-62] against symptomatic disease, whereas the Indonesian 

and Turkish trials presented 65% (95% CI 20-85) and 84% (95% CI 

65-92), respectively. By contrast, the efficacy of vaccines against 

hospitalization was 100% in Turkey (95% CI 20-100) and Brazil 

(95% CI 56-100). In Chile, a cohort study of more than 10 million 

individuals was conducted. They were followed for 2 months 

after vaccination, and vaccine effectiveness was assessed. The 

efficacy rates against symptomatic COVID-19, hospitalization, 

intensive care unit admission, and death were 67% (95% CI 65-

69), 85% (95% CI 83-97), 89% (95% CI 84-92), and 80% (95% CI 

73-86), respectively (7-9). On June 1, 2021, the WHO validated 

the vaccine for emergency use, and 39 countries including 

Turkey were granted emergency use of authorized vaccines as 

of August 12, 2021. The efficacy of BBIBP-CorV (Sinopharm) 

was evaluated in the COVIV-02 study. It is being conducted in 
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Bahrain, Egypt, United Arab Emirates, and Jordan (clinicaltrials.
gov, NCT04510207). Interim results showed an efficacy of 78.1% 
(95% CI 64.8-86.3%) against non-severe COVID-19. The WHO 
approved BBIBP-CorV for use on May 7, 2021, and it is being 
used in 59 countries as of August 12, 2021 (7). BBV152 (Covaxin) 
vaccine demonstrated an efficacy of 77.8% (95% CI 65.2-86.4) 
against symptomatic disease and 93.4% (57.1-99.8) against severe 
disease in a phase 3 clinical trial in India (10). This vaccine has 
been approved in nine countries, including Guyana, India, Iran, 
Mauritius, Mexico, Nepal, Paraguay, Philippines, and Zimbabwe, 
as of August 2021.

Variants of concern: A study revealed that serum samples 
obtained from individuals who received two doses of CoronaVac 
showed nearly the same neutralization activity against alpha 
(B.1.1.7) variant but significantly reduced activity against beta 
(B1.351) and gamma (P.1) variants (11). In another study, Wang 
et al. (12) revealed similar results for BBIBP-CorV vaccine against 
alpha and beta variants.

A report evaluating the efficacy of BBV152 showed a decreased 
neutralization activity against beta, gamma, delta (B.1.617.2), 
and kappa (B.1.617.1) variants, whereas the activity was quite 
similar against the alpha variant. In the same study, vaccine 
effectiveness was 65.2% (95% CI 33.1-83.0) against the delta 
variant (10). Further studies are warranted to get a better 
understanding of the efficacy of inactivated vaccines against 
new variants.

Nucleic Acid Vaccines

Nucleic acid vaccines are DNA and mRNA vaccines. DNA vaccines 
enable the expression of target proteins in the individual 
who was vaccinated. These vaccines consist of plasmid DNA 
containing the gene of the target protein and mammalian 
expression promoter regions. Its routine usage has been avoided 
because of drawbacks, such as low immunogenicity, reliance 
on mRNA for function, and possibility of being mutagenic by 
interacting with the recipient DNA (13). Although mRNA vaccines 
were originally utilized during the COVID-19 pandemic, the 
first studies on these vaccinations were conducted in 1989. The 
ability of mRNA packaged in a cationic liposomal nanoparticle 
(LNP) to enter multiple eukaryotic cells was first demonstrated; 
subsequently, when naked (unprotected) mRNA was injected 
into mouse muscle cells, it remained stable for several days and 
generated target antigens (14). These findings show that using an 
in vitro transcription mRNA molecule rather than plasmid DNA 
to enable the production of a targeted protein in living tissue 
without the use of a viral carrier is safer (vector) (14,15). Because 
the mRNA molecule acts in the cytoplasm rather than in the 

nucleus, there is no risk of insertional mutagenesis when it joins 

the host genome, and its structure can be destroyed by normal 

cellular activity; thus, its half-life can be controlled by various 

chemical modifications (16).

One of the most significant advantages of the molecule is that 

it can be turned into a more effective molecule by modifying 

it chemically to make it more stable and translatable (17). It 

is not dependent on a viral vector for in vivo activity and does 

not induce side effects caused by antivector immunization as 

it allows rapid uptake and expression into the cytoplasm with 

carrier molecules (18,19). Self-amplifying and self-replicating 

vaccines and conventional (non-replicating) vaccines are two 

types of MRNA vaccines. RNA-dependent RNA polymerases are 

commonly used in self-replicating mRNA vaccines to promote 

mRNA amplification and target antigen expression. Long-term 

antigen production is guaranteed in this manner; however, the 

vaccine has a huge molecular structure because it comprises 

numerous promoter regions and necessitates transport by viral 

vector (20).

In contrast, traditional mRNA vaccines are synthetic molecules 

made in vitro from plasmid DNA and bacteriophage RNA 

polymerase (15,16) The created unprotected mRNA molecules 

must be packed with lipid nanoparticle carriers so that they 

can enter the target cells via endocytosis. LNPs also shield these 

compounds from enzymatic degradation (21,22). Furthermore, 

lipid nanoparticles enable the regulated distribution of mRNA 

molecules in the body, allowing them to reach their target cells 

(16).

To induce immunogenicity, mRNA vaccines must first reach the 

ribosomes and ensure the production of target antigens. After 

this target intracellular endogenous antigen is synthesized, it is 

presented to CD8+ T-cells by major histocompatibility complex 

(MHC) class I molecules, which sensitize them. Additionally, 

antigen-presenting cells use MHC class II molecules to activate 

CD4+ T lymphocytes. This is very important in the induction of 

humoral immunity as well as cellular immunity. In addition, 

antigen-presenting cells transport the antigens to the lymph 

nodes, where they are transferred to non-sensitive B-cells, 

triggering the immunological process that leads to antibody 

production. Memory B-cells are activated when a vulnerable 

individual is exposed to target antigens again. In conclusion, 

mRNA vaccines provide cellular and humoral immunity by 

activating CD4+, CD8+ T-cells, and B lymphocytes (23-25). 

According to the WHO, 184 vaccine candidates are in preclinical 

development and 112 are in clinical trials for COVID-19, with 

11 and 18 being DNA and RNA vaccines, respectively (26). Of 
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these vaccines, Pfizer/BioNTech BNT162b2 has been licensed 

by the Food and Drug Administration (FDA) for use in individuals 

aged >16 years and has been approved for emergency use for 

individuals aged 12-16 years (27). Moderna’s mRNA-1.273 vaccine 

also has been licensed for emergency use to prevent COVID-19 

(28).

 BNT162b1 and BNT162b2 mRNA vaccines were created by Pfizer/

BioNTech. The severe acute respiratory syndrome-coronavirus 2 

(SARS-CoV-2) spike protein is encoded in both vaccines, which are 

packed with LNP and undergo nucleotide modification. In phase 

I/II trials, both vaccines were proven to be efficacious and safe 

in prime and boost vaccine regimens, and BNT162b2 was able 

to advance to phase II/III studies (NCT04368728) because it has 

milder adverse effects (29). In a phase III study including 43,000 

patients aged ≥16 years, the case group received 30 µg of the 

vaccine, and the control group received the same quantity of 

saline solution at 3-week interval. Vaccine efficacy was measured 

7 days after the second dose, with rates of 95% and 94.6% in those 

without and with a history of COVID-19, respectively. The findings 

of this investigation show that BNT162b2 is efficacious and safe 

against COVID-19 (30). The vaccine’s efficacy against symptomatic 

disease declined with time, from 90% at the end of the second 

month to 84% at the end of the sixth month, according to an 

unpublished follow-up report that included phase III participants 

(31). Although the vaccine’s neutralizing antibody levels were lower 

against beta and delta variants, investigations have indicated 

that it maintains neutralizing effectiveness against variants of 

concern (32,33). The BNT162b2 vaccination should be given in 

two intramuscular doses of 0.3 mL each at an interval of 3 weeks. 

The time between the two doses can be extended up to 42 days, 

but not less than 3 weeks. If the vaccine was not administered at 

this time, the schedule should be re-established (34,35). Because 

most studies involved two doses, the protective effectiveness and 

durability of a single dose are uncertain. Furthermore, a single-

dose vaccine was found to be ineffective against the alpha, 

beta, and delta forms (36,37). In immunocompromised groups, 

such as recipients of chemotherapy, patients with hematological 

malignancies, recipients of hematopoietic stem cell and solid-

organ transplantation, patients with human immunodeficiency 

virus (HIV), and others, a third dose has been advised, provided 

that it is given at least 28 days after the second dose (38). Local 

adverse effects such as redness, swelling, and pain at the injection 

site are common after the second dosage, whereas serious 

postvaccine reactions are rare. The majority of these reactions are 

mild and generally resolve within 2 days.

Fever, fatigue, headache, arthralgia, and myalgia are other 
symptoms that have been described (39). Anaphylaxis following 

vaccination was observed in five cases per million doses (40). 

Although Bell’s palsy occurred during phase III clinical trials, no 

link between immunization and Bell’s palsy was discovered (41). 

The surveillance system found no thrombosis-related events 

connected with mRNA vaccinations (42). Moderna’s mRNA-1273 

is another mRNA vaccination that has been licensed by the FDA 

for emergency use. The recommendation was to take two doses 

at 28 days apart. It contains the target antigen and spike protein 

lnp packed with the mRNA molecule (43).

Individuals aged 18-55, as well as those aged >55 years were 

studied in a phase I clinical trial. Despite the decline in CD8+ 

T-cell response, considerable CD4+ T-cell response was seen 

in both the groups, and they had comparable and sufficient 

effectiveness and safety profiles (44,45). In a phase III clinical 

trial, vaccination activity was shown to be 94.1% effective (14 days 

after the second dose) in avoiding symptomatic illness; however, 

adults aged >65 years accounted for 86.4% of this activity. This 

vaccine has also been studied with two doses, and the efficiency 

and safety of a single dosage are unknown (46). The side effects 

are comparable with those of BNT162b2 and are usually local 

reactions including pain, redness, and swelling at the injection 

site, which usually resolve within 2 days of vaccination. Fever, 

fatigue, headache, arthralgia, and myalgia are other symptoms 

that have been described. Although adverse effects are less 

likely to occur in individuals aged >65 years, they have been 

considered in this vaccine (47). Anaphylaxis was found in 2.8 

cases per million doses after vaccination. A history of allergy was 

noted in 86% of these cases, and 90% of allergies occurred within 

half an hour after vaccination. In the United States, some cases 

of Bell’s palsy are assumed to be related to the vaccine, but no 

link has been identified between vaccination and Bell’s palsy 

because the rate is lower than the general population (48,49). 

In the United States, a case of postvaccine sinus vein thrombosis 

with thrombocytopenia was recorded; however, it was unclear 

if the link was accidental or causal and has been reported as an 

extremely rare side effect (49-51).

Viral Vector Vaccines

Although the traditional approach is being used when 

developing a vaccine to control the COVID-19 pandemic, 

viral vector vaccines have also been used based on molecular 

techniques. The basic characteristic of viral vector vaccines is 

that a genetic piece of the virus is transferred into another virus, 

and immunity is produced following administration of a vaccine 

to the body (52). In vaccines obtained through this method, an 

immune response resembling a real viral infection occurs (53). 

The characteristics of the carrier virus of a known structure 
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determine the side effects and production details of the vaccine. 

Thus, vaccine studies against a new and unknown pathogen can 

be conducted more securely. Replicable (attenuated) viruses and 

non-replicating (inactivated) viruses are used as carriers in these 

vaccines (53). Although vesicular stomatitis virus is most frequently 

used as a replicating carrier virus, adenoviruses are most often 

preferred as the non-replicating carrier virus (54). At present, 

carrier viruses are used in the vaccine production studies for Ebola, 

hepatitis C, influenza, tuberculosis, and HIV (55). By activating both 

cellular and humoral immunity, these vaccines produce long-term 

immunity. They are advantageous because they can be produced 

easily, can be applied to the mucosa, and are of low cost (56). In 

contrast, COVID-19 viral vector vaccines are based on the transfer 

of genes encoding the spike protein of SARS-CoV-2 via adenovirus. 

Although this technology was used in 17 vaccine candidates, only 

three adenoviral vector vaccines have been approved for use (57).

Oxford/AstraZeneca Vaccine: At the beginning of the pandemic, 

a viral vector vaccine, which is a gene technology product 

developed by transferring the genes encoding the spike proteins 

of SARS-CoV-2 into the non-replicating chimpanzee adenovirus, 

was produced in collaboration with the Oxford University and 

AstraZeneca (58,59). In the preclinical trials of the vaccine, high 

antibody levels were observed in pigs (8-59). Phase I/II studies of 

the vaccine, codenamed AZD1222, were conducted in England 

and South Africa, phase II/III studies were performed in England, 

and phase III studies were conducted in Brazil. A total of 23,848 

volunteers aged >18 (7,548 from England and 4,088 from Brazil) 

participated in the four blinded, randomized controlled phase III 

study conducted in these three countries. In these studies, wherein 

vaccine efficacy was assessed based on symptomatic disease and 

polymerase chain reaction test, the vaccine was found to be 

effective against symptomatic COVID-19. As a result of the phase 

III trials, the efficacy rate was 62.1% in the group that received two 

full doses of vaccine, whereas it was 90% in the group that received 

half dose in the first dose and full dose at the second dose. Two 

doses of the vaccine are administered intramuscularly at 28 days 

apart (59). In the phase I/II study conducted with 1077 volunteers 

in England, the most common side effects associated with the 

vaccine were pain, fever, chills (shaking), muscle pain, headache, 

and weakness (58,59). Similar adverse effects were reported in 

phase II/III studies conducted in England, in two different centers 

with 560 patients, and no serious side effects were observed 

once again (58). Transverse myelitis developed in two individuals 

in the group that received two doses of the Oxford/AstraZeneca 

vaccine and in one individual in the control group that received 

meningococcal vaccine; however, no direct association with the 

vaccine was found (60).

Sputnik V (Gam-COVID-Vac): The Sputnik V vaccine, one of the 
first registered COVID-19 vaccines, was developed in Russia by the 
Gamaleya Institute. It is a vector vaccine developed by transferring 
the genes encoding the spike proteins of the SARS-CoV-2 genome 
into adenovirus type 26 at the first dose and adenovirus type 5 at 
the second dose. It was named Gam-COVID-Vac by Russia in August 
2020. Sputnik V has now reached 61 countries as of December 
2020, including Russia, Argentina, Belarus, Hungary, Serbia, and 
United Arab Emirates (61). Sputnik V, which was recognized as 
safe based on the results of phase I and II clinical trials, produced 
a high cellular and humoral immune response. Following that, in 
a double-blind randomized placebo-controlled study conducted 
in 25 clinics in Russia, 21,977 volunteers aged ≥18 years were 
assigned to the vaccinated group, whereas 5476 volunteers were 
assigned to the placebo group. The vaccine group received two 
doses of the vaccine at 21 days apart. The presence of COVID-19 
at least 21 days following the first vaccination was assessed. 
COVID-19 was detected in 16 individuals (0.1%, n=14964) in the 
vaccinated group and in 62 individuals (1.3%; n=4902) in the 
placebo group; thus, its vaccine efficacy was 91.6%. The vaccine 
was 100% effective in preventing severe COVID-19 (62). Although 
mild and moderate local side effects were observed, no serious 
side effects were detected (62).

Johnson & Johnson (Ad26.COV2.S): This is a vaccine developed 
by delivering genes encoding spike proteins of SARS-CoV-2 virus 
via adenovirus type 26. It is the third COVID-19 vaccine to be 
approved for emergency use in the United States. The vaccine 
is administered intramuscularly as a single dose in individuals 
aged >18 years (63) Adverse effects and immune response were 
compared with the placebo group in a phase I/II trial wherein 
402 volunteers aged 18-55 and >55 years were separated into 
two distinct cohorts. Although the most common local adverse 
effect is pain at the injection site, the most common systemic 
adverse effects were weakness, headache, and muscle pain. 
Neutralizing antibodies were detected in 90% of the participants 
29 days after the first dose and 100% of them on day 57 (64). 
Phase III trials were conducted with 40,000 volunteers aged 18-
100 years. Protective rates against symptomatic COVID-19 14 and 
28 days after vaccination were 66.3% and 65.5%, respectively. The 
efficacy observed after 14 days varied by gender, age, race, and 
ethnic groups. The highest efficacy was 77% in the United States. 
Although some hospitalizations were associated with COVID-19 
in 31 participants 14 days after the vaccination, 2 of them were 
in the vaccinated group, and no hospitalizations were noted 
in the vaccinated group 28 days after vaccination. The Janssen 
COVID-19 vaccine may be also protective against asymptomatic 
COVID-19 (63). Thrombocytopenia and cerebral venous sinus 
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thrombosis were reported in 42 women aged 18-49 years after 

receiving the Janssen vaccine for 1-2 weeks (60). The Centers for 

Disease Control and Prevention and FDA have warned against 

the risk of vaccine-induced thrombocytopenia and thrombosis, 

particularly in women aged 18-49 years (65).

Protein Subunit Vaccines

These vaccine types produce immunity by containing only the 

protein part of the virus without including the genetic material 

of the virus. Hepatitis B and pneumococcal vaccines are examples 

of protein subunit vaccines (66). There exist 38 vaccine candidates 

that are intended to produce immunity by transferring SARS-CoV-2 

proteins to the human body using this method.

Novovax: Novavax, which is the first protein subunit vaccine to 

complete its phase III trial, was found to produce 89.7% protection 

in the original strain, as a result of a study conducted at 33 centers 

in the United Kingdom. Ten participants in the vaccinated group 

and 96 participants in the placebo group developed COVID-19 7 

days after the second dose. Hospitalization and death were not 

observed in any of the 10 individuals who received the vaccine and 

subsequently became infected. Although a small number of mild 

and moderate adverse effects were observed, no serious adverse 

effects were detected (67).

Table 1 compares the characteristics of viral vector vaccines and 

protein subunit vaccines (67).

CONCLUSION
COVID-19 vaccines granted for EUA so far, are safe and effective. 

Vaccines are the most important tools in protection from the 

disease.

Development of new vaccines is still ongoing.

Table 1. Property of COVID-19 viral vector and protein subunit vaccines

Viral vector vaccines 

Advantage Faster and cheaper production 

Disadvantage Possibility of integrating the viral genome into the recipient genome, 
Low immune response in individuals who have previously encountered 
vector viruses

Other vaccines produced by 
this method

Hepatitis C, influenza, tuberculosis HIV vaccines

Market name of vaccines Number of doses Vaccine schedule (day) Efficacy of vaccine Developer country

1. AstraZeneca,  
Oxford University (AZD1222, 
ChAdOx1)

2 doses 
1. dose 1×(1/2) 
2. dose 1×1

0, 28 90% England

2. Sputnik V,  
Gamaleya Research Institute, Part 
of Russia’s Ministry of Health

(Gam-COVID-Vac)

2 doses 0, 21 91.6% Russia

3. Janssen, 
Johnson & Johnson 
Pharmaceutical Company (Ad26.
COV2.S)

2 doses 0, 56
74.4% (ABD) 
64.7% (Latin America) 
52% (South Africa) ABD

1 dose 0  

4. CanSino Biology, 
Military Academy of Medical 
Sciences (Ad5CoV)

1 dose 0 96-97% China

Protein subunit vaccines

Advantage Few side effects, 
Faster production

Disadvantage Low immune response, booster vaccinatıon requirement

Other vaccines produced by 
this method Pneumococcal vaccine, influenza, hepatitis B vaccine

Market name of vaccines Number of doses Vaccine schedule (day) Efficacy of vaccine Developer country

1. Novavax 
(SARS-CoV-2 glycoprotein + matrix 
M) 

2 doses 0, 21 89.7% ABD

2. Medico Ing. (VLP) 2 doses 0, 21 - Canada

HIV: Human immunodeficiency virus, COVID-19: Coronavirus disease-2019, SARS-CoV-2: Severe acute respiratory syndrome-coronavirus 2, VLP: Virus like particles
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INTRODUCTION	
Hallux valgus is a common condition and reduces the life quality 

of the patients. In general, surgery is recommended for patients 

with moderate or severe deformities and in symptomatic cases 

(1). Over 100 surgical procedures have been described for hallux 

valgus surgery (2,3). As no surgical approach has been established 

as the gold standard for hallux valgus, the surgical complication 

rate reaches 15% (4). Patients with hallux valgus are also at risk 

of postoperative complications; thus, they should be informed 

correctly and adequately about the treatment.

Surgeons have an ethical and legal obligation to provide 

patients with adequate information about the risks, benefits, 

and alternatives of invasive procedures in the surgeon-patient 
interview and in the informed consent process (5).

In situations where the number of patients per doctor is high, the 
time allocated for the patient may be limited. However, doctor-
patient communication may be affected by the sociocultural 
beliefs of the patients, use of unfamiliar medical terms, use of 
foreign language, ​​and illiteracy. To address these difficulties, 
simple, fast, understandable, and repeatable communication 
methods are needed to improve doctor-patient communication.

This study aimed to examine the effects of using three-
dimensional animated videos supported by a tablet PC to explain 

hallux valgus findings and surgical procedures on the informed 

consent process and patient satisfaction.

 Abstract

Objective: This study aimed to investigate the effects of using visual animation on the informed consent for hallux valgus surgery, patient 
awareness, and patient satisfaction.

Methods: This study included 42 patients with hallux valgus for whom distal metatarsal osteotomy surgeries were planned. During the 
informed consent process, the patients were informed verbally and in writing. Their knowledge levels were measured using open-ended 
questions. An animated video, which included disease findings and steps of the planned surgery, was shown to the patients after 28 days on 
average. The effects of the visual animation on the knowledge levels of the patients and on the satisfaction levels with the patient-doctor 
communication were examined. Data were analyzed statistically.

Results: Although the animated video provided information on hallux valgus deformity and distal metatarsal osteotomy, patients expressed 
a better understanding of surgical complications and other treatment options. Video animation significantly increased the knowledge and 
satisfaction levels of the patients (p=0.001; p<0.01, respectively).

Conclusion: Video animations that provide patients with easily accessible, inexpensive, reproducible, permanent, impressive, and 
understandable audiovisual information about diseases may be applied in obtaining informed consent and in improving patient-doctor 
communication.

Keywords: Video animation, informed consent, hallux valgus
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METHODS
The study was approved by the Clinical Research Ethics Committee 
(dated: 15.01.2016, decision no: 757). A total of 42 patients who 
were diagnosed with hallux valgus between February 2016 and 
November 2018, who were not relieved of their complaints 
with conservative treatments, and who were planned for distal 
metatarsal osteotomy surgery were included in the study after 
their informed consent forms were received. 

The gender, age, educational status, diagnosis, and planned 
surgery data of the patients were recorded. Patients were 
informed verbally and in writing about the surgery, surgery-
specific complications, diagnoses, disease findings, stages of the 
planned surgery, and treatment options other than the planned 
surgery in the polyclinic conditions. For objective evaluation, 
six items were prepared for each information (3,6-9). After a 
verbal and written explanation, patients were asked open-ended 
questions to determine their knowledge levels (5,10-12). Correct 
answers to each open-ended question were scored 0-6 points 
according to the information provided previously. Patients who 
provided incorrect responses scored 0, and those with correct 
answers in all six items were given 6 points.

Patients who received surgery appointments were taken to the 
orthopedic unit after 28 (15-65) days on average. An animated 
video that included the findings of the disease and steps of the 
planned surgery was shown to the patients in the unit (Ankle & 
Foot Pro III 3.8.1 and Complete Orthopedic version 1.1.1 3D4 
Medical’s NOVA3 Technology) through a tablet PC (iPad Wi-Fi 
128GB Black; Apple Inc., CA, USA) (Figure 1).

Although explanations were not included in the animated video, 
explanations were given about other treatment options and 
surgery-related complications. Patients were asked again with 
the same open-ended questions to determine their knowledge 
levels after they have watched the animation. The knowledge 
level after watching the animation was also scored 0-6 points. 
Patients scored 0 points if they did not know any of the items 
asked and 6 points if they knew all of them.

In addition, the satisfaction with the written-oral informed 
consent form and animated video and informed consent form 
was scored 0-6 points. Data obtained were compared statistically.

Statistical Analysis

The Number Cruncher Statistical System 2007 (Kaysville, UT, USA) 
program was employed for statistical analyses. Wilcoxon signed-
rank test and descriptive statistical methods (mean, standard 
deviation, median, frequency, percentage, and minimum-
maximum values) were employed to compare quantitative data. 

In the intragroup comparisons of the study variables, which did 
not show a normal distribution, the Wilcoxon signed-rank test 
was employed. The significance level was taken as p<0.01 and 
p<0.05.

RESULTS
Demographic features of the participants are shown in Table 1. 
Significant increases were detected in the knowledge level on 
the disease findings, surgery steps, other treatment options, 
surgery-related complications, and satisfaction with the use of 
animation in obtaining informed consent (Table 2) (p=0.001; 
p<0.01).

DISCUSSION
This study focused on the effect of using visual animation on 
the informed consent process in patients with hallux valgus, for 
whom distal metatarsal osteotomy was planned as treatment. In 
this study, the use of visual animations increased the knowledge 
and satisfaction levels of the patients about the topic.

Hallux valgus is more common in women, the function of 
the foot is disrupted, and patients are anxious about the 
postoperative appearance of the foot (9). This situation increases 
the expectation in the hallux valgus surgery, which is already at 
risk of complications (9,13). Thus, the surgeon must fully inform 
the patient in a sufficient, accurate, and understandable manner 
to relieve the patients of their anxiety.

Figure 1. Method of showing visual animations to the patients
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Patients have the right to demand verbal or written explanations 

of their diagnoses, treatment, benefits and possible risks of 

surgical treatment, alternative treatment methods, disease 

progression, and expected outcomes if they reject the treatment 

(10). However, in current practice, patients cannot receive 

sufficient information on the surgical procedures from doctors, 

nurses, and other healthcare staff (14,15). This situation results 

in doubts, fear, or anxiety in the patients about establishing a 

relationship with the healthcare staff, and they might approach 

the surgical process and relevant outcomes with fear (12,16).

The facilitated access to information in parallel with recent 

technological developments has substantially improved the 

patient-doctor relationship (17). The true-false information 

that patients obtained from the internet before consulting with 

the doctor affects the transfer of information from the doctor 

to the patients (18). Although patients were passive in the past 

about their decisions related to their treatments, they have now 

become more active (19,20). This situation requires that patients 

receive accurate information about their treatment (18,21).

A study that investigated how much patients were informed 

before their surgeries reported that nearly one-fourth of these 

patients were not informed at all, nearly one-fifth did not know 

their diagnoses, and more than half did not know their surgical 

procedures. Moreover, 12% and 14% of the patients stated that 

they were not informed of the complications that might occur 

during and after surgery, respectively. The study emphasized 

that verbal and written information was insufficient and that the 

use of visual materials such as videos and photos is necessary to 

inform patients (22). 

A previous study discussed the effects of several methods 

applied to inform patients, such as plain texts, animated videos, 

audio-video slideshows, cartoons, and narration. The knowledge 

levels of the participants were measured after they received 

information using these methods. As a result, the study reported 

that the knowledge levels of the patients increased with the 

use of audio and video animations and audio slideshows (23). 

In another study that used verbal presentations, brochures, 

and computer-aided multimedia methods on the informed 

Table 1. Demographic features of the patients

Minimum-maximum Average ± SD

Age (years) 26-62 48.30±10.96

n %

Gender
Female 35 83.3

Male 7 16.7

Education

Literate 10 23.8

Primary school 12  28.6

Secondary school 7 16.7

High school 5 11.9

University 8  19.0

SD: Standard deviation

Table 2. Changes in the information and satisfaction levels before and after showing the animation video

Verbal-written 
consent

Consent with 
animation 

Percentage of the 
change

ap

Knowledge on the disease findings
Average ± SD 2.60±0.59 4.81±0.71

92.66±43.09 0.001**
Min-max (median) 2-4 (3) 4-6 (5)

Knowledge on the planned surgery 
steps

Average ± SD 2.52±0.74 5.21±0.78
117.74±51.91 0.001**

Min-max (median) 2-5 (2) 2-6 (5)

Knowledge on other treatment 
options

Average ± SD 2.86±0.47 3.50±0.55
27.18±35.74 0.001**

Min-max (median) 2-4 (3) 3-5 (3)

Knowledge on the complications
Average ± SD 2.67±0.53 3.55±0.67

37.30±33.90 0.001**
Min-max (median) 2-4 (3) 3-5 (3)

Satisfaction level
Average ± SD 4.83±0.76 5.91±0.37

24.88±19.77 0.001**
Min-max (median) 4-6 (5) 4-6 (6)

aWilcoxon signed-rank test, **p<0.01, Min: Minimum, Max: Maximum, SD: Standard deviation
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consent process, the status of remembering the information was 

measured by asking patients on the surgery day and 6 weeks 

after the surgery. As a result, 88% of the patients in the verbal 

presentation group, 76% in the brochure group, and 98% in the 

multimedia group provided correct answers. In the evaluation 

performed after 6 weeks, the permanence of the information 

and the satisfaction with it was high in the multimedia group 

(24). 

We believe that understanding and learning information is easier 

with audiovisual materials because of their interesting and 

stimulating nature. In the present study, significant increases 

were found in the knowledge levels of the patients on disease 

findings, planned surgery type, alternative treatment methods, 

and complications after the animate video was introduced.

Although the animated video provided information only on the 

disease findings and surgical procedures, patients expressed 

a better understanding of other treatment methods and 

complications.

In a study that examined the effects of providing visual 

information on the anxiety before surgery in patients with 

arthritis, a 4-min video that described joint lavage was shown 

to one patient group, whereas no video was shown to the other 

group. Compared with the group without the video, the group 

that watched the video had lower anxiety before surgery and 

had significantly higher tolerability of the procedure (25). 

Although no numerical evaluations were made on anxiety in 

our study, we believe that visual animations decreased the 

anxiety of the patients before surgery. After they have watched 

the animation, none of the patients declined the planned 

surgical treatment and a significant increase was found in the 

satisfaction scores of these patients. In addition, the animation 

method was time efficient, as the video did not exceed 2 min. 

Moreover, since the animations showed the 3D structure of the 

tissues, they provided clearer images and information than the 

standard video images.

Study Limitations

This study has some limitations. First, following our literature 

review, we did not found any visual animation applications 

explaining other treatment options for hallux valgus deformity 

and complications about distal metatarsal osteotomy; thus, we 

could not provide our patients with visual animations in this 

context. We believe that this limitation is also applicable to 

visual animation designers. Second, the relation of providing 

information through visual animation with education, gender, 

and age of the patients could not be examined because of the 

small number of patients. Third, the same group of patients 

received a written/verbal explanation and visual animation. We 

could not form a control group because of the inadequacy of 

cases. Fourth, although the interval between applications was 

nearly 1 month, recall bias is still possible. Finally, we found it 

inappropriate to inform the patients only with visual animations, 

which is outside the standard application, in medicolegal terms. 

These limitations might be addressed in studies with larger 

patient groups.

CONCLUSION
The results of this study suggest that obtaining informed 

consent is not only a simple step but an important process in 

patient-doctor communication. This process must be managed 

as accurately as the surgery itself. In the present technological 

age, nearly every doctor owns a smartphone or a smart tablet 

PC, and many hospitals use electronic healthcare information 

systems. Visual animation applications providing audiovisual 

data to patients and doctors may be uploaded to these smart 

devices and adapted to the healthcare information system 

easily. We believe that visual animation applications, which are 

easily understood, accessible, and reproducible and provide 

permanent and impressive audiovisual information in patient-

doctor communication by avoiding difficult medical terms, must 

be a standard procedure for the informed consent process.

Ethics

Ethics Committee Approval: The study was approved by the 

Clinical Research Ethics Committee (dated: 15.01.2016, decision 

no: 757).

Informed Consent: Consent form was obtained.

Peer-review: Externally peer-reviewed.

Financial Disclosure: The author declared that this study 

received no financial support.

REFERENCES
1.	 Şahin N, Cansabuncu G, Çevik N, Türker O, Özkaya G, Özkan Y. A 

randomized comparison of the proximal crescentic osteotomy and 
rotational scarf osteotomy in the treatment of hallux valgus. Acta 
Orthop Traumatol Turc 2018;52:261-6.

2.	 Klugarova J, Hood V, Bath-Hextall F, Klugar M, Mareckova J, Kelnarova 
Z. Effectiveness of surgery for adults with hallux valgus deformity: 
a systematic review. JBI Database System Rev Implement Rep 
2017;15:1671-710.

3.	 Song JH, Kang C, Hwang DS, Lee GS, Lee SB. Comparison of Radiographic 
and Clinical Results After Extended Distal Chevron Osteotomy With 
Distal Soft Tissue Release With Moderate Versus Severe Hallux Valgus. 
Foot Ankle Int 2019;40:297-306.



145

Alican Barış. Patient Information with Visual AnimationEur Arch Med Res 2021;37(3):141-5

4.	 Lai MC, Rikhraj IS, Woo YL, Yeo W, Ng YCS, Koo K. Clinical and Radiological 
Outcomes Comparing Percutaneous Chevron-Akin Osteotomies vs Open 
Scarf-Akin Osteotomies for Hallux Valgus. Foot Ankle Int 2018;39:311-7.

5.	 Lin YK, Chen CW, Lee WC, Cheng YC, Lin TY, Lin CJ, et al. Educational 
video-assisted versus conventional informed consent for trauma-
related debridement surgery: a parallel group randomized controlled 
trial. BMC Med Ethics 2018;19:23.

6.	 Hecht PJ, Lin TJ. Hallux valgus. Med Clin North Am 2014;98:227-32.

7.	 Raikin SM, Miller AG, Daniel J. Recurrence of hallux valgus: a review. 
Foot Ankle Clin 2014;19:259-74.

8.	 van Groningen B, van der Steen MC, Reijman M, Bos J, Hendriks JG. 
Outcomes in chevron osteotomy for Hallux Valgus in a large cohort. 
Foot (Edinb) 2016;29:18-24.

9.	 Kromuszczyńska J, Kołodziej Ł, Jurewicz A. Wound healing complications 
in patients with and without systemic diseases following hallux valgus 
surgery. PLoS One 2018;13:e0197981.

10.	 Michalski A, Stopa M, Miśkowiak B. Use of Multimedia Technology in the 
Doctor-Patient Relationship for Obtaining Patient Informed Consent. 
Med Sci Monit 2016;22:3994-9.

11.	 Braddock CH 3rd, Edwards KA, Hasenberg NM, Laidley TL, Levinson W. 
Informed decision making in outpatient practice: time to get back to 
basics. JAMA 1999;282:2313-20.

12.	 Egekeze N, Dubin J, Williams K, Bernhardt M. The Age of OrthoInfo: 
A Randomized Controlled Trial Evaluating Patient Comprehension of 
Informed Consent. J Bone Joint Surg Am 2016;98:e81.

13.	 Robinson C, Bhosale A, Pillai A. Footwear modification following 
hallux valgus surgery: The all-or-none phenomenon. World J Methodol 
2016;6:171-80.

14.	 Ghulam AT, Kessler M, Bachmann LM, Haller U, Kessler TM. Patients’ 
satisfaction with the preoperative informed consent procedure: a 
multicenter questionnaire survey in Switzerland. Mayo Clin Proc 
2006;81:307-12.

15.	 Carmi A, Cotler M, Fluss SKG. The UNESCO Chair in Bioethics, Informed 
Consent. Israel: Faculty of Law, University of Haifa. 2003.

16.	 Wysong PR, Driver E. Patients’ perceptions of nurses’ skill. Crit Care 
Nurse 2009;29:24-37; quiz following 37.

17.	 Bowers N, Eisenberg E, Montbriand J, Jaskolka J, Roche-Nagle G. Using 
a multimedia presentation to improve patient understanding and 
satisfaction with informed consent for minimally invasive vascular 
procedures. Surgeon 2017;15:7-11.

18.	 Billon L, Décaudin B, Pasquier G, Lons A, Deken-Delannoy V, Germe AF, 
et al. Prospective assessment of patients’ knowledge and informational 
needs and of surgeon-to-patient information transfer before and after 
knee or hip arthroplasty. Orthop Traumatol Surg Res 2017;103:1161-7.

19.	 Bernstein J, Kupperman E, Kandel LA, Ahn J. Shared Decision Making, 
Fast and Slow: Implications for Informed Consent, Resource Utilization, 
and Patient Satisfaction in Orthopaedic Surgery. J Am Acad Orthop Surg 
2016;24:495-502.

20.	 Slover J, Shue J, Koenig K. Shared decision-making in orthopaedic 
surgery. Clin Orthop Relat Res 2012;470:1046-53.

21.	 Abu Al-Rub Z, Hussaini M, Gerrand CH. What do patients know about 
their joint replacement implants? Scott Med J 2014;59:158-61.

22.	 Kurt E, Ucar M, Atac A. Quality of an Informed Consent Prior to a 
Surgical Intervention? Experience of a Teaching Hospital. Pak J Med Sci 
2016;32:206-10.

23.	 Kraft SA, Constantine M, Magnus D, Porter KM, Lee SS, Green M, et al. 
A randomized study of multimedia informational aids for research 
on medical practices: Implications for informed consent. Clin Trials 
2017;14:94-102.

24.	 Cornoiu A, Beischer AD, Donnan L, Graves S, de Steiger R. Multimedia 
patient education to assist the informed consent process for knee 
arthroscopy. ANZ J Surg 2011;81:176-80.

25.	 Ayral X, Gicquere C, Duhalde A, Boucheny D, Dougados M. Effects of 
video information on preoperative anxiety level and tolerability of joint 
lavage in knee osteoarthritis. Arthritis Rheum 2002;47:380-2.



146

Cerclage Cable and Long Proximal Femoral Nail Antirotation 
Fixation in Treatment of Subtrochanteric Fractures: Functional 
and Radiological Outcomes and Complications

Eur Arch Med Res 2021;37(3):146-52
DOI: 10.4274/eamr.galenos.2020.78941

 Ahmet Köse1,  Murat Topal2,  Murat İpteç3,  Muhammed Çağatay Engin4,  Recep Dinçer5,  Ali Aydın4,  Serkan Aykut3, 
 Muhammet Salih Ayas1,  Ercan Özyıldırım6

1University of Health Sciences Turkey, Erzurum Regional Training and Research Hospital, Clinic of Orthopaedics and Traumatology, Erzurum, 
Turkey
2Kastamonu University Faculty of Medicine, Department of Orthopaedics and Traumatology, Kastamonu, Turkey
3İstanbul Baltalimanı Training and Research Hospital, Clinic of Hand Surgery, İstanbul, Turkey
4Atatürk University Faculty of Medicine, Department of Orthopaedics and Traumatology, Erzurum, Turkey
5Süleyman Demirel University Faculty of Medicine, Department of Orthopaedics and Traumatology, Isparta, Turkey
6Mersin Province Health Directorate, Mersin, Turkey

ORIGINAL ARTICLE

Cite this article as: Köse A, Topal M, İpteç M, Engin MÇ, Dinçer R, Aydın A, Aykut S, Ayas MS, Özyıldırım E. Cerclage 
Cable and Long Proximal Femoral Nail Antirotation Fixation in Treatment of Subtrochanteric Fractures: Functional 
and Radiological Outcomes and Complications. Eur Arch Med Res 2021;37(3):146-52

Address for Correspondence: Ali Aydın, Atatürk University Faculty of Medicine, Department of Orthopaedics and 
Traumatology, Erzurum, Turkey
Phone: +90 442 316 63 33 E-mail: dr.aliaydin@hotmail.com ORCID ID: orcid.org/0000-0001-6964-4363

©Copyright 2021 by the University of Health Sciences Turkey, Prof. Dr. Cemil Taşçıoğlu City Hospital
European Archives of Medical Research published by Galenos Publishing House.

Received: 04.09.2019
Accepted: 22.08.2020

INTRODUCTION
The subtrochanteric region of the femur is defined as the 

junction of proximal and middle one-third of the femur or 5 

cm distal to the inferior border of the lesser trochanter (1-3). 

Fractures in this region show bimodal distribution and occur 

as a result of a high-energy trauma in young individuals and 

low-energy trauma in the elderly, accounting for 7-24% of all 

hip fractures (1,2,4-6). It is one of the areas in the body that are 

 Abstract

Objective: We aimed to present the radiological and functional outcomes and complications of intramedullary nailing with long proximal 
femoral nail antirotation (PFNA) and cerclage cable for spiral and oblique subtrochanteric femoral fractures.

Methods: The study included patients who underwent intramedullary nailing with long PFNA and cerclage cable due to closed, isolated, and 
spiral/oblique subtrochanteric femoral fractures and were followed up for at least one year. Fracture union was evaluated with anteroposterior 
and oblique radiographs of patients obtained at 2, 4, 6, and 12 months, postoperatively. Functional evaluation was done using lower extremity 
functional scale (LEFS) and visual analog scale (VAS).

Results: The mean time to union was 20.16±2.8 (range: 16-28) weeks, mean LEFS score of the patients was 74.08±2.3 (range: 70-80), and 
LEFS percentage was calculated as 92.75±16.20 (range: 88-100). Radiological evaluation of the reduction quality revealed that good results 
were acquired in 28 (84.8%) patients, whereas acceptable results were acquired in five (15.2%). The mean VAS score was 0.84±1.17 (range: 0-4). 
Radiological and clinical union was achieved in 32 (97%) patients within 6 months and union was achieved with some delay in one patient 
(3%) within 7 months
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exposed to high tensile and compressive forces (7). In displaced 
fractures of the subtrochanteric femur, proximal fragment is 
most commonly abducted, externally rotated, and flexed due to 
the effects of muscles attached to the proximal femur (6); thus, 
resulting in first entry problems or malreduction at the level of 
greater trochanter in intramedullary nail treatment (8).

Dynamic hip screw, proximal femur anatomic plate, and 
intramedullary nailing are used in the treatment (2,5,9). Anatomic 
reduction and sustainable rigid fixation are the main targets 
for treating subtrochanteric femur fractures. Stability, which is 
adequate to resist deformation and compression during weight 
bearing, must be ensured. Implant failure leading to shortness, 
non-union, and deformities can cause severe problems.

Subtrochanteric femur fractures are very difficult to treat; 
therefore, it is pertinent to discuss standard treatment methods. 
Better reduction can be achieved with open technique. However, 
evacuation of the fracture hematoma, extensive soft tissue 
injury, and periosteal stripping impairs fracture union. Soft 
tissue biology is less damaged in intramedullary fixation than 
in open reduction. Biomechanically, intramedullary fixation is 
regarded as the most advantageous treatment method (10,11). 
Auxiliary indirect reduction techniques are frequently employed 
before performing permanent fixation. Some of these methods 
include reduction clamps, Schanz screws, blocking screws, sharp, 
and ball-tipped pushers (4-7,12-15). Recently, cerclage or cable 
applications have been widely used to increase the stability of 
a fixation (1,9,14). Their use was controversial because it was 
thought to negatively affect the vascularity of the trochanteric 
region. However, recent studies have shown that cerclage 
application does not impair microvascular circulation (16-18).

In subtrochanteric femur fractures, the fixation method should 
have minimal impairment of the biological healing process and 
should allow early weight bearing and mobilization. Therefore, 
intramedullary nailing is the most preferred treatment method. 
Intramedullary nailing alone does not have sufficient stable 
fixation, which leads to serious complications (3,19,20). Thus, 
we aimed to present the efficacy of cerclage cable application 
as an adjunct to intramedullary nailing in terms of functional 
and radiological outcomes and complication, such as malunions 
and non-unions in patients with spiral/oblique subtrochanteric 
femur fractures extending to the metaphysis.

METHODS
A total of 33 patients who underwent fixation with long proximal 
femoral nail antirotation (PFNA) and cerclage cable method 
due to isolated spiral/oblique subtrochanteric femur fracture 

between January 2010 and January 2017 were included in the 

study. Prospectively recorded patient data were retrospectively 

analyzed. The study was conducted at our hospital and informed 

consent was preoperatively obtained from all the study patients. 

Approval for the study was granted by University of Health 

Sciences Turkey, Erzurum Regional Training and Research 
Hospital Ethics Committee (approval no: 37732058-514.10). The 
study included patients who underwent long PFNA (Synthes) and 
cerclage cable application due to closed, isolated, and spiral/
oblique subtrochanteric femur fractures and who were followed 
up for at least one year. Patients with a pathological fracture, 
open fracture, or concomitant fracture were excluded from the 
study. Of the 40 patients who met the inclusion criteria, 33 who 
completed regular follow-ups and attended the final examination 
were included in the study; two patients died during the follow-
up period and two others could not be contacted. All patients 
with trochanteric fractures in whom fixation was considered as 
a treatment option underwent three-dimensional computed 
tomography (CT) for preoperative evaluation.

Demographic data, including age, sex, fracture side, trauma 
etiology, time from admission to surgery, operation time, 
fluoroscopy time, and follow-up duration, were recorded. 
Fractures were classified according to the AO/OTA classification 
system (21). Fracture union was evaluated postoperatively using 
anteroposterior and side/oblique radiographies of the patients 
at 2nd, 4th, 6th, and 12th months. The formation of callus tissue 
in three out of four cortices was considered as a union. Cases 
with no signs of union at 6 months were recorded as non-union 
and those with incomplete union were recorded as delayed 
union. Reduction quality (shortness, angulation, and rotation) 
was evaluated according to the modified criteria (cortical 
displacement <4 mm and angulation 10°: Good, acceptable, 
and poor) of Baumgaertner et al. (22,23). Functional evaluation 
was done using the lower extremity functional scale (LEFS) (24) 
and visual analog scale (VAS) (25). To avoid bias, patients were 
evaluated by a surgeon that is different from the operating 

surgeon. The presence of infection, shortness, deformation, 

reoperation, implant failure, and implant extraction observed 

during the follow-up period was noted.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics for Windows, 

Version 25.0 (SPSS Inc., Chicago, Illinois, USA). Data are presented 

as number, percentage, average, standard deviation, median, 

and range. Compliance of the data to normal distribution 

was evaluated by Shapiro-Wilk test.  Data were then analyzed 

by Mann-Whitney U test and Spearman correlation test as 

appropriate. Statistical significance value set as p<0.05.
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Surgical Method and Postoperative Protocol

Patients were operated on a fluoroscopy table in a lateral 
decubitus position. A total of 20 patients received regional 
anesthesia, whereas 13 patients received general anesthesia. 
Preoperatively, all the patients received 2 grams of first generation 
cephalosporin. The fluoroscopy device was placed perpendicular 
to the operating table, with the C-arm positioned above the 
patient. Anteroposterior views were taken in controlled traction. 
Following the confirmation of the region to which a cable 
was to be applied from the lateral aspect of the fracture line 
via fluoroscopy, approximately 3-5 cm incision was performed. 
The tensor fascia lata was dissected in an L-shaped fashion to 
reach the fracture, with minimum soft tissue damage and blunt 
dissection. After the fracture reduction was done with reduction 
forceps, cerclage cable fixation in adequate tension was done 
with one or more cerclage cables according to the shape and 
length of the fracture. Afterward, PFNA was inserted under 
fluoroscopic control and a thick K wire was advanced to the 
femoral neck over the proximal guide. Anteroposterior position 
of the K wire was confirmed by fluoroscopy. Lateral fluoroscopic 
images were obtained in internal and external rotations, 
with the hip flexed 90° and abducted 45°. Centralization or 
anteversion-retroversion of the K wire was confirmed using 
lateral images. Gamma nail of appropriate length was placed on 
the neck of the femur and compression was performed. All distal 
locking screws were statically locked. Fracture stabilization was 
evaluated by continuous fluoroscopy after completion of the 
fixation. The patients walked with the aid of a walker or crutches 
on the postoperative first day. Knee and hip range of motion and 
strengthening exercises were started after the second week. After 
the observation of radiological union, unassisted weight bearing 
was allowed.

RESULTS
Of the total patients included in the study, 16 were male and 17 

were female. The mean age was 49.84±17 (range: 22-78) years. The 

fracture was on the right side in 18 (54.5%) patients and on the left 

side in 15 (45.5%) patients. Etiologically, the cause of fracture was 

traffic accident in 13 (39.4%) patients and falling from a height in 

20 (60.6%) patients. According to the AO/OTA fracture classification, 

21 (63.6%) patients had 31A3.1 type fracture and 12 (36.4%) 

patients had 31A1.3 type fracture. When the fracture patterns were 

examined, 14 (42.4%) patients had oblique fractures and 19 (57.6%) 

had spiral fractures. The mean operation time was 90.6±18.36 

(range: 50-120) min. The mean fluoroscopy time during the surgery 

was 127.36±78.55 (range: 34-321) seconds. The mean follow-up 

duration was 42.15±16.20 (range: 12-80) months.

The mean union time was 20.16±2.8 (range: 16-28) weeks. The 
mean LEFS score of the patients was 74.08±2.3 (range: 70-80) 
and LEFS percentage was calculated as 92.75±16.20 (range: 
88-100). The mean tip-apex distance was radiologically 
measured as 17.33±3.24 (range: 12-24) mm. Eleven patients 
developed shortness of the average 0.97±1.46 (range: 
0-4) mm, whereas 22 patients did not develop shortness. 
Radiologically, 27 patients had no sagittal deformity, 
whereas 0.42±1.54 (range: -4-+4) sagittal angulation was 
observed in six patients. Radiologically, there was no coronal 
deformity in 26 patients, whereas 0.60±1.63 (range: -3-+4) 
coronal angulation was seen in seven patients. According 
to the radiological reduction quality evaluation criteria of 
Baumgaertner et al. (22,23) good results were achieved in 
28 (84.8%) patients and acceptable results were obtained 
in five (15.2%). The mean VAS score was 0.84±1.17 (range: 
0-4). Radiological and clinical union was achieved in 32 (97%) 
patients within 6 months (Figure 1) and union was achieved 
with some delay in one patient (3%) within 7 months. Serous 
discharge continuing for 3 weeks following the surgery was 
observed in one patient, whereas superficial infection, which 
was healed by antibiotic administration, was observed in two 
(Table 1). There were no patients with implant failure and 
implant breakage. There was no reduction loss that required 
reoperation. There was no statistical correlation between the 
fracture type and pattern and union time, operation time, and 
fluoroscopy time (p>0.05) (Table 2). There was no statistically 
significant relationship between the tip-apex distance and 
shortness, union time, and angulation (p>0.05) (Table 3).

DISCUSSION
Subtrochanteric spiral/oblique fractures are difficult to treat and 
rehabilitate. There is still debate over the optimal treatment 
method. Open reduction and internal fixation allows better 
visualization of the fracture and achievement of anatomic 
reduction; it has also minimized the risk of shortness. Extensive 
soft tissue injury, periosteal stripping, and evacuation of 
the fracture hematoma results in damage to the biological 
environment that is necessary for fracture healing. Anatomic 
reduction can be achieved with the use of plates as the fixation 
material. However, it has been reported that plates provide 
less mechanical performance compared to intramedullary 
fixation materials (26,27). Intramedullary fixation methods are 
biomechanically superior in the treatment of subtrochanteric 
fractures. However, a disadvantage of this method is the indirect 
reduction of the fracture. Indirect reduction is performed using 
a closed procedure with Schanz screws, blocking screws, and 
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pointed and ball-tipped pushers. Reduction forceps and cerclage 

cable can be used with a minimally invasive procedure (28).

The effect of deforming muscle forces can cause incorrect 

positioning of the trochanteric entry and malreduction of the 

fracture. Malreduction (inability to achieve apposition of the 

fracture fragments, shortness, or rotation) can cause catastrophic 

complications, such as malunion, non-union, shortness, and 

deformation.

The main purpose of treating subtrochanteric spiral/oblique 

femur fractures is to achieve anatomic and sustainable stable 

fixation. Rigid fixation must be performed to allow early 

weight bearing and rehabilitation. It has been reported that 

intramedullary nail fixation without the use of cerclage cable 

in unstable comminuted subtrochanteric fractures results in 

100% failure due to cyclic weight bearing; it also results in the 

displacement of the fracture gap with varus deformity and cut-

out. Although cerclage cable application is an invasive method, 

its use is recommended because it provides medial support and 

prevents fixation failure in complex fractures (11).

The use of cerclage cables has been controversial until recent 

years because they were thought to disturb the microvascular 

circulation of the bone, thereby delaying bone union. In 

experimental and cadaveric studies, it was shown that 

the vascular support of the periosteum is circular and not 

longitudinal (14,16). It is supplied by many vascular sources, 

including recurrent vessels (16). Moreover, it was stated that 

angiogenesis in the bone proceeds in a centripetal direction 

and thus cerclage knot around the bone should cause minimal 

microvascular impairment (29). Minimally invasive percutaneous 

cerclage application causes minimal damage to the femoral 
perforating veins. The formation of anastomoses provides 
sufficient circulation (8). It was shown that non-union can be 
prevented by minimal soft tissue dissection and periosteal 
stripping with percutaneous cerclage cable application (14). 

Table 1. Demographic, functional, and radiological data of 
patients
Gender; n (%)

Male/female 17 (51.5%)/16 (48.5%)

Side

Right/left 18 (54.5%)/15 (45.5%)

Etiology; n (%)

Traffic accident

Falling from a height

13 (39.4%)

20 (60.6%)

Age;

Mean (min-max) SD 49.85±17.08 (min-max: 22-78)

AO/OTA classification; n (%)

31A1.1

31A1.3

21 (63.6%)

12 (36.4%)

Fracture pattern; n (%)

Spiral

Oblique

19 (57.6%)

14 (42.4%)

Baumgartner reduction 
quality; n(%)

Good

Acceptable

28 (84.8%)

5 (15.2%)

Operation time

[Minutes; mean (min-max) SD] 90.6±18.36 (min-max: 50-120)

Fluoroscopy time

[Seconds; mean (min-max) SD] 127.36±78.55 (min-max: 34-321)

VAS score;

Mean (min-max) SD 0.84±1.17 (min-max: 0-4)

Radiological union time 
(weeks);

Mean (min-max) SD 20.16±2.8 (min-max: 16-28)

LEFS;

Mean (min-max) SD 74.08±2.3 (min-max: 70-80)

LEFS (%);

Mean (min-max) SD 92.75±16.20 (min-max: 88-100)

Follow-up time

[Months; mean (min-max) SD] 42.15±16.20 (min-max: 12-80)

Tip-apex distance (mm);

Mean (min-max) SD

1

7.33±3.24 (min-max: 12-24)

Shortness (mm);

Mean (min-max) SD 0.97±1.46 (min-max: 0-4)

Sagittal angulation (°);

Mean (min-max) SD 0.42±1.54 (min-max: -4-/+4) 

Coronal angulation (°);

Mean (min-max) SD 0.60±1.63 (min-max: -3/+4)

Complication; n (%)

No

Serous drainage

Superficial infection

Delayed union

29 (87.9%)

1 (3%)

2 (6.1%)

1 (3%)

AO/OTA: Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma 
Association, VAS: Visual analog score, LEFS: Lower extremity functional scale, SD: 
Standard deviation, max: Maximum, min: Minimum

Figure 1. A 39 years old male patient was treated with a mini open 
cerclage and a long proximal femoral nail for a 31A3.3 type fracture of 
the left hip due to a fall from a height. Preoperative anteroposterior 
and optimal lateral oblique direct radiographs (a), postoperative 
day 1 anteroposterior and lateral femur direct radiographs (b), 
postoperative 1 year postoperative anteroposterior, oblique, and 
lateral radiographs (c) 
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However, cerclage cabling can cause cortical damage and bone 
resorption with the effect of micromovements (14). Braided 
cerclage cables decrease the implant-bone contact surface and 
increase stability (30).

There is a risk of damage to the superficial femoral artery and 
vein during cerclage cable application (17,31). In in vitro CT 
angiographic evaluation, relatively safe zones were described, 
particularly for shaft fractures (31,32). The concepts of a safe 
zone for trochanteric region, number of cerclages that could be 
applied, and distance between cerclages remain controversial. 
We applied cerclage cable in all the patients using a minimally 
invasive method, with minimal soft tissue dissection and 
periosteal stripping. The cable was inserted after reduction was 
done with reduction forceps and confirmed by fluoroscopy. No 
cable-related complications were observed during and after 
the surgery.

In a study by Codesido et al. (3), patients who had open reduction 

intramedullary nail and cerclage wire fixation had a mean union 

time of 4.35±1.75 months, mean incision length of 18.30±4.51, 

and mean operation time of 100.69±28.12 minutes; complications 

were observed in one patient (3.3%) and reduction success was 

evaluated as good in 29 (96.7%), acceptable in one (3.3%), and poor 

in no patients (0%). In a study by Gong et al. (26), it was reported 

that the mean union time was 20 (range: 16-24) weeks and that 

the mean operation time was 105 (range: 85-135) min; there 

were no major complications, such as non-union, malunion, and 

implant failure. It was stated that good and perfect results were 

acquired on functional evaluation and the mean Harris hip score 

was 90.7 (range: 83-95). The shaft angle of the neck was restored 

up to 5° and translation was decreased from 2.05 to 0.15 cm. In a 

study by Hoskins et al. (19), no major complications were observed 

in 20 patients who received cerclage application, whereas major 

complications were reported in 9.7% of a total of 135 patients; 

this rate increased to 11.4% in 20 patients when cerclage was not 

used. However, in this study, the mean union time was 20.16±2.8 

(range: 16-28) weeks, mean LEFS score was 74.08±2.3 (range: 

70-80), and LEFS percentage was 92.75±16.20 (range: 88-100). 

According to the radiological reduction quality evaluation criteria 

of Baumgaertner et al. (22,23), good results were acquired in 28 

(84.8%) patients and acceptable results were obtained in 5 (15.2%) 

patients. The mean VAS score was 0.84±1.17 (range: 0-4). There 

were no major complications, apart from the delayed union 

observed in one patient (3%). There were minor complications in 

three (9%) patients, of which two had superficial infection, which 

was treated with antibiotic therapy, and one patient had a serous 

discharge. There were no patients who developed implant failure 

and there was no reduction loss that required reoperation.

Study Limitations

There are certain limitations in this study. Some parameters could 

not be retrospectively evaluated. There was no comparison group. 

Furthermore, the number of patients was relatively low and the 

Table 2. Statistical analysis of fracture type and pattern with time of operation, time of fluoroscopy, and time of union

Operation time Fluoroscopy time Union time

AO/OTA (Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma Association) fracture type

31A1.1 Min-max (median) 50-120 (90) 34-321 (140) 16-28 (20)

Mean ± SD 92.4±20.0 149.1±77.3 20.0±3.2

31A1.3
Min-max (median)

Mean ± SD

60-110 (90) 44-296 (79) 18-24 (20)

87.5±15.4 89.3±67.9 20.5±2.1

Fracture pattern p 0.437 0.008 0.408

Spiral Min-max (median) 50-120 (90) 34-321 (85) 16-24 (20)

Mean ± SD 89.5±18.4 113.2±79.5 20.5±2.4

Oblique
Min-max (median) 60-120 (90) 52-301 (138.5) 16-28 (18)

Mean ± SD 92.1±18.9 146.6±75.7 19.7±3.3

p 0.754 0.122 0.203

Mann-Whitney U test and Spearman correlation test, AO/OTA: Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma Association, max: Maximum, min: Minimum, 
SD: Standard deviation

Table 3. Correlation between type-apex distance and shortness, 
sagittal angulation, coronal angulation, and union time

Shortness Sagittal 
angulation

Coronal 
angulation

Union time

Tip-apex 
distance

r

p
0.043

0.811

0.213

0.233

0.023

0.898

-0.117

0.724

Mann-Whitney U test and Spearman correlation test
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fracture types were classified according to the closest fracture type 

due to the absence of an optimal fracture classification system. 

There is need for prospective, randomized, controlled, and 

multicentric studies with comparisons in homogenous age groups 

and same fracture patterns with different fixation materials.

CONCLUSION
Spiral/oblique subtrochanteric femur fractures are difficult 
to treat due to the anatomical position and functional 
characteristics; therefore, complications are frequently observed. 
In addition, exposure to fluoroscopy during the surgery is an 
important disadvantage in the treatment. Treatment with long 
PFNA and cerclage cable application is a safe method that 
increases the stability of the fixation, allows early mobilization 
and weight bearing, and achieves good radiological and 
functional outcomes.
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INTRODUCTION
Slipped capital femoral epiphysis (SCFE) or epiphysiolysis is a 

common disease seen in pediatric patients, where the femoral head 

growth plate displaced inferiorly and posteriorly according to the 

length and is most common in the age range of 10-16 years (1,2). Its 

incidence is around 3-10/100,000 (3). The boy/girl ratio is about 1.4 

and is more common in the black race (4). The etiology and treatment 

of SCFE remain controversial. They can be caused by various factors 

such as stress on the growth plate due to obesity, endocrine disorders 

(hypothyroidism, panhypopituitarism, and renal osteodystrophy), 

and the period of a rapid growth spurt during adolescence (5).

A characteristic patient presents with an antalgic gait and 
externally rotated limb with possible shortening, non-specific 
thigh-, groin-, or referred knee pain, and altered abductor 
function with exercise-triggered weakness of the lower extremity 
(5). There are delays in diagnosis in patients whose hip complaints 
are not at the forefront. In physical examination, decreased 
hip movements and minimal internal rotation should suggest 
SCFE in the differential diagnosis. Diagnosis of the disease can 
be made by hip anterior-posterior (AP) and lateral radiographs. 
Early diagnosis and appropriate treatment can reduce the 
morbidity and complications of SCFE, including arthrosis, loss of 
motion, and pain (6).

 Abstract

Objective: Slipped capital femoral epiphysis (SCFE) or epiphysiolysis is a common pathology that requires urgent surgical intervention. This 
study aims at evaluating clinical and radiological mid-term results of our patients diagnosed with SCFE and fixed with a single cannulated 
screw.

Methods: We examined 13 hips of 12 patients treated with SCFE and evaluated mid-term results in our study.

Results: All of our patients were male with a mean age of 11.8 years (range 7-15). The mean slip angle was calculated as 43.20 degrees 
(range 26-70), and the average length of follow-up was 19 months (range 14-29 months). The average body mass index was 26.8 (range 24.4-
29.7), and 11 patients were overweight (91.7%). Concerning ambulation, 7 patients had stable SCFE (58.3%), and 5 had unstable SCFE (41.6%). 
According to the Southwick classification, the average sliding angle of the patients was 43.2 degrees (range 26-70). Fixation was performed 
with a single cannulated screw for all patients. No patients were applied screws to the opposite hip for prophylactic purposes. Loss of 
reduction was not observed in any of our patients who followed up on average for 19 months (range 14 to 29). In radiological follow-ups, SCFE 
was not observed in the opposite hip of any patient. The postoperative range of motion was normal in all patients. Shortness and limping 
were not observed in any case.

Conclusion: We suggest that in SCFE cases requiring urgent surgery, the mild reduction can be considered, and subsequent osteosynthesis 
with a single screw is a sufficient treatment.
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After diagnosis, surgical stabilization is indicated in which the 
surgical options are determined by the severity of the slip, the 
presumed duration of the disease (acute or chronic), and the 
expertise of the treating surgeon. Various treatment options have 
been proposed, including bone peg epiphysiodesis, pinning in 
situ closed reduction and pinning, open reduction and physeal 
osteotomy, open reduction and internal fixation, and Ganz 
surgical dislocation. However, the surgical procedure involving 
the placement of one screw across the growth plate is technically 
straightforward, considered minimally invasive, and continues 
to be widely used (3,7). Complications such as femoral head 
avascular necrosis, chondrolysis, nerve injury, implant failure, 
infection, subtrochanteric fracture, and continued slippage can 
be seen after surgical treatment (3,7,8).

Our study aimed to evaluate clinical and radiological mid-term 
results of the sliding femoral head epiphysis after mild reduction 
with a single screw or fixation in the position where it is located.

METHODS
The study was conducted following the ethical standards stated 
in the “Declaration of Helsinki” and was approved by the Local 
Ethics Committee of Fatih Sultan Mehmet Training and Research 
Hospital (number: 17073117-050.06). Informed consent was 
obtained from all patients.

A total of 12 patients were admitted to our emergency 
department or orthopedics outpatient clinic with complaints of 
hip, knee, thigh pain, and limping, and diagnosed with SCFE after 
the physical examination and X-ray graphs were included in the 
study (Figure 1). Internal fixation was performed on 13 hips of 
12 patients, including 6 in its position and 7 after mild reduction 
with a single cannulated screw. All of the patients were male. 
Five of our patients were examined as acute and two as chronic 
sliding. No patient underwent surgery on the prophylactic 
contralateral hip. The degrees of sliding was determined on the 
lateral graphy using the Southwick classification (9). According 
to this classification, those with a sliding below 30 degrees were 
classified as mild, those with sliding between 30 and 60 degrees 
were classified as moderate, and those with a sliding higher than 
60 degrees were classified as severe (Table 1). SCFE cases were 
classified as stable and unstable according to the way patients 
were referred to the emergency department, and the stability 
was confirmed by intra-operative scopy. Heyman-Herndon 
classification was used in the clinical examination of our cases 
(Table 2) (10).

All patients were operated on the traction table under general 

anesthesia. A mini-incision was entered lateral to the hip, where the 

screw will be applied. A 6.5 mm titanium spongious cannulated 

screw (TST, Istanbul, Turkey) was applied percutaneously under 

fluoroscopy control. The K-wire guided from the anterior 

of the basis of the femoral neck sent extracapsular toward 

the posteromedial, centralizing the femoral neck (Figure 2). 

Reduction and screw length was controlled by scopy. The opposite 

hips were also evaluated with movable scopy images, and no 

unstable epiphysis was observed except for the bilateral patient. 

Screw application to the opposite hip was performed only in 

one patient with a diagnosis of bilateral SCFE. The patients were 

mobilized with double crutches on the postoperative first day 

without loading the operative side. The patients were mobilized 

with a partial load from the sixth postoperative week. In the 

only patient with bilateral sliding, only in-bed movements were 

allowed for 6 weeks. All of the patients were discharged on the 

second postoperative day.

Table 1. Age, gender, side, degree of shifting, and body mass 
index values of the patients before surgery 

Patient Age Gender Slip angle (degrees) BMI

1 10 M 70 26.1

2 7 M 35 (R) and 40 (L) 29.7

3 12 M 62 25.9

4 10 M 26 26.5

5 11 M 35 26.8

6 12 M 40 28.2

7 15 M 32 25.5

8 12 M 42 27.1

9 13 M 39 29.2

10 14 M 51 26.3

11 13 M 44 24.4

12 13 M 36 26.2

R: Right, L: Left, M: Male, BMI: Body mass index

Figure 1. On the AP and lateral radiographs of our 10-year-old patient 
who applied to our emergency department with hip and thigh pain, the 
femoral head epiphysis is seen to have slid posteriorly and inferiorly
AP: Anterior-posterior
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Statistical Analysis

The statistical analyses were performed using SPSS, version 22 
(IBM SPSS Statistics for Windows, Armonk, NY; IBM Corp., Released 
2013). No sample size estimations were performed because all 
patients in our hospital database who met the inclusion criteria 
were analyzed. Therefore, the statistical significance level was 
set to p<0.05.

RESULTS
Thirteen hips of 12 patients were evaluated clinically and 
radiologically. The age of the patients ranged from 7 to 
15 years, and the mean age of patients who underwent 
surgery was 11.8 years. The average length of follow-up was 
19 months (range 14-29 months). The average body mass 
index (BMI) was 26.8 (range 24.4-29.7), and 11 patients were 
overweight (91.7%) (Table 1). With regard to ambulation, 7 
patients had stable SCFE (58.3%), and 5 had unstable SCFE 
(41.6%). With respect to symptoms, there were 9 patients with 
acute SCFE (75%), 2 patients with chronic SCFE (16.7%), and 
1 with acute episodes in the chronic phase (8.3%). According 
to the Southwick classification, the average sliding degrees of 
the patients were 43.2 (range 26-70). In order to investigate 
the severity of displacement, we measured one hip with mild 
displacement, 9 hips with moderate displacement, and two 
hips with severe displacement. The postoperative range of 

motion was normal in all patients. Shortness and limping 
were not observed in any case. Subchondral cyst, osteophytic 
formation, and subchondral sclerosis were not observed in 
comparative radiographs of the patients. No degenerative 
changes were detected in any of our patients according to 
Boyer’s criteria.

DISCUSSION
There are a limited number of studies on SCFE in our country. 

Our study retrospectively discussed the results of our patients 

diagnosed with acute and chronic SCFE and operated with a 

percutaneous single cannulated screw application. Despite the low 

number of patients, we found that our mid-term results correlated 

with the literature after single cannulated screw fixation.

SCFE femoral head is a condition in which the pineal plate changes 

inferiorly and posteriorly compared to its length. As a result, 

flexion, abduction, and internal rotation movements in the hip are 

restricted, and when the hip is intended to be flexed, it is directed 

toward external rotation (7).

SCFE is a disease most common in the 10-16 age range. The mean 

age of our patients was 11.8 (7-13). While the male/female ratio 

was 1.4/1 in the literature, our entire patient group was males 

(4). Bilateral involvement in SCFE is around 20-25% (11,12). In our 

patient group, only one patient had bilateral SCFE, and its ratio to 

the patient group was 8.3%.

Although the SCFE etiology is not fully known, environmental 

and genetic causes are emphasized. Endocrine causes such as 

hypogonadism, hypothyroidism, hypopituitarism, mechanical 

factors such as obesity and trauma, inflammatory diseases, and 

chronic kidney failure can be included in the etiology of the 

disease (2,5). Especially in cases under 10 and over 16, endocrine 

causes must be investigated. In our patient group, the mean BMI 

was 26.8 (24.4-29.7) and was above average compared with the 

age, except for one patient. One of our patients who was evaluated 

as chronic SCFE was 7 years old with a BMI of 29.7. This patient 

Table 2. Heyman-Herndon SCFE clinical examination classification

Group Rating Limp Pain Internal 
rotation

Flexion Abduction Reconstructive 
surgery

1 Excellent No No Normal Normal Normal No

2 Good No No Slight limitation normal Normal No

3 Fair No No Slight limitation Normal Slight limitation No

4 Poor Mild Slight after strenuous activity Slight limitation Slight limitation Slight limitation No

5 Failure Yes With activity Marked 
limitation Marked limitation Marked limitation Yes

SCFE: Slipped capital femoral epiphysis

Figure 2. Our patient underwent osteosynthesis with a cannulated 
screw under emergency conditions
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was diagnosed with hypogonadism as a result of a pediatric 

endocrinology consultation.

The options for SCFE surgical treatment include in situ nailing 

for mild shifts, bone nails for moderate to severe shifts, and 

a combination of epiphysiodes and osteotomy or nailing and 

osteotomy according to the severity and level of the shift 

(3,7,13). In recent years, the popular surgical method is single 

screw fixation (7,8,14,15). However, Southwick osteotomy is 

recommended as a technically challenging but safe procedure, 

especially in treating chronic, stable, and moderate SCFE. It is 

stated that it corrects the deformity in the hip and provides a 

functional hip (16). However, we preferred the fixation method 

with one screw in three cases that we considered chronic. Some 

researchers suggest in situ nailings in moderate shifts, whereas 

others suggest epiphysiodes with bone nails (17-20). The increase 

in the number and size of implants used in surgical treatment 

also increases the complication rate. Accordingly, there is an 

increase in complications such as femoral head avascular 

necrosis, chondrolysis, penetration of the nail into the joint, 

and infection (7,21-23). Our shortest follow-up period was 14 

months, and chondrolysis and avascular necrosis, which were 

shown to develop especially in the first year, were not observed 

in our follow-ups.

The prophylactic nailing of the opposite hip is still controversial 

in patients with unilateral involvement. Greenough et al. (24) 

observed that the complication rate increased in their series; 

therefore, they did not recommend prophylactic nailing. On 

the other hand, some authors suggest that the opposite hip 

should be preserved in patients who develop SCFE due to 

the high probability of bilateral disease (25,26). We did not 

perform preventive surgery on any of our patients, and no 

slipped epiphysis was observed in the opposite hip of any of 

our patients.

For fixation in its location, it is necessary to provide a good 

AP and lateral vision with the help of a scopy on the traction 

table. In order to detect femoral head epiphysis in increasing 

slip degrees, the entry point of the nail is displaced toward the 

anterior cortex of the femoral neck (14). For all the patients in 

our study group, full AP and lateral images were taken on the 

traction table accompanied by scopy on the traction table, and 

nailing was performed with anterolateral entry. It has been 

reported in various studies that reduction maneuver causes poor 

results and that the risk of chondrolysis and avascular necrosis 

increases (15,27). Six of our patients underwent mild reduction 

maneuvers, and none of the complications stated were observed 

in the follow-up of these patients.

A study conducted showed that the complication rate increased 
parallel with the increasing sliding degrees (15). The average 
sliding rate in our cases was 42.8. Therefore, we consider that not 
too high sliding degrees in our cases are another reason for no 
complications. Our follow-ups observed that hip flexion, internal 
rotation, and abduction, which were restricted preoperatively, 
improved, and excellent results were obtained in all of our patients. 

Study Limitations

Our study has some limitations. The first limitation is that the 
same physician performed the radiological evaluation. Second, 
we did not have a large patient series and reported only mid-
term results.

CONCLUSION
We suggest that in SCFE cases requiring urgent surgery, the mild 
reduction can be considered, and subsequent osteosynthesis 
with a single screw is a sufficient treatment.
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INTRODUCTION
Peripheral arterial disease is an important health problem with 
an incidence of approximately 13% in the population over 50 
years of age (1). Although there are many etiological factors, 
atherosclerosis is the most common cause (2). Because of 
the systemic nature of atherosclerosis, 60% of these patients 
have simultaneous coronary artery disease, and 30% have 
cerebrovascular pathologies (3). 10-15% of the patients with 
intermittent claudication die of cardiovascular diseases within 
5 years. Although many patients may be asymptomatic, the 
indication of the intervention and the clinical classification 
are determined according to the severity of the symptoms. 
Claudication is the main reason for intervention in most 
patients, and the type of intervention depends on the severity 
of the disease.

In the last two decades, due to the rapidly improving 
endovascular intervention methods and increasing experience 
in this field, catheter-based procedures have become the first 
line of treatment in peripheral artery disease (PAD). Therefore, 
this approach is considered the “Endo-first” approach. Although 
endovascular interventions provide successful results as sole 
treatment in many patients, concomitant surgical interventions 
may be necessary to provide complete revascularization of 
the target extremities in complex peripheral vascular disease 
cases. Although hybrid operating room settings provide ideal 
conditions, the C-arm scope device in standard operating rooms 
can be sufficient in many cases. This study aimed to present the 
early results of 21 patients who underwent hybrid peripheral 
vascular surgery with the help of a C-arm scope device under 
standard operating room conditions between January-June 2018 
in our clinic.
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METHODS
Patient Selection

In this study, data from the clinical database were analyzed 

retrospectively. The patients admitted to the cardiovascular 

surgery clinic and diagnosed with PAD and then underwent 

hybrid intervention were analyzed.

The ankle-brachial index (ABI) of all patients was measured after 

a detailed history and physical examination. In patients with ABI 

<0.9, computed tomographic (CT) angiography was performed. 

In addition, all patients underwent carotid doppler and cardiac 

examination, except for two patients who were operated on 

under emergency conditions. Patients were classified by using 

Fontaine classification, and patients with Fontaine 2B or 

higher with comorbidities were considered and treated with 

hybrid therapy. All patients participating in the study were 

informed about the study, and their consent was obtained. 

Ethics Committee Okmeydanı Training and Research Hospital 

approved this study (approval number: 48670771-514.10, date: 

14.05.2019).

Surgical Technique

Operations were performed under either general anesthesia, 

local anesthesia, or peripheral nerve block. Long superficial 

femoral artery (SFA) occlusions (>25 cm) were treated with 

prosthetic bypass grafting in elective conditions. Endarterectomy 

was performed for the lesions, which may cause anatomic 

and physiological stenosis in the main femoral artery or to 

relieve stenoses limiting the inflow. In addition, simultaneous 

profundoplasty was performed in the presence of osteal stenosis 

of the deep femoral artery.

Endovascular treatment methods were applied to patients with 

aorta-iliac lesions shorter than 5 cm, SFA lesions shorter than 

25 cm, or distal arterial lesions. Endovascular techniques used 

were atherectomy, percutaneous balloon angioplasty, and/

or drug-coated percutaneous balloon angioplasty. In addition, 

since most patients had simultaneous endovascular and surgical 

procedures, catheterization was performed from the explored 

artery for endovascular treatment.

Statistical Analysis

Statistical analyzes were performed using SPSS (SPSS Inc., Chicago, 

IL, USA) version 16.0. Continuous variables are presented as 

mean ± standard deviation and categorical variables as n and 

percentage values.

RESULTS
The study included a total of 21 patients who underwent hybrid 

procedures for peripheral arterial disease between January 2018 

and June 2018. 15 of the patients were male (71.4%), and 6 

were female (28.6%). The mean age of patients was 61.95±7.88 

years, with an age range of 52-75 years. The most common risk 

factor was smoking (80.9%). The other risk factors related to the 

patients were summarized in Table 1. Two patients (9.5%) had 

ischemic wounds (Fontaine class 4), 14 patients (66.6%) had 

claudication (Fontaine class 2B), and 5 patients (23.9%) had rest 

pain (Fontaine class 3). The average ABI in the targeted extremity 

was 0.25±0.12.

Interventions were performed in 18 patients under general 

anesthesia, 2 patients under local anesthesia, and one patient 

with a peripheral nerve block. Femoro-popliteal bypass was 

performed in 10 patients due to long-segment superficial femoral 

artery lesions (>25 cm). Six patients underwent endarterectomy 

to the main femoral artery. Extra anatomic femoro-femoral 

bypass was performed in 2 patients. Interposition with 

autogenous vein, bilateral embolectomy, and extra anatomic 

axillo-femoral bypass was performed in each one patient. In the 

same session, 6 patients underwent self-expandable main iliac 

artery stent implantation, 11 patients underwent anterior tibial 

artery percutaneous transluminal balloon angioplasty, and 3 

patients underwent superficial femoral artery percutaneous 

transluminal balloon angioplasty. Detailed data on patient 

procedures are summarized in Table 2.

For the patient who underwent femoro-femoral bypass and the 

deep femoral artery plasty, transposition from the superficial 

femoral artery to the deep femoral artery was performed 

percutaneous transluminal balloon angioplasty. An application 

of vacuum assisted closure for prolonged service hospitalization 

and wound infection was required in the inguinal incision in this 

patient. As a result, this patient increased the average length of 

Table 1. Demographic data

Risk factor Number (n) Percentage (%)

Hypertension 9 42.8

Diabetes mellitus 13 61.9

Hyperlipidemia 6 28.5

Coronary artery disease 8 38

Smoking 17 80.9

Infrarenal abdominal aortic 
aneurysm 1 4.7

Carotid artery stenosis 1 4.7

Small cell lung cancer 1 4.7
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stay. The mean length of hospitalization was 3.15±2.94 days. 

There was no acute renal failure or mortality in the postoperative 

period. Two patients with ischemic injuries were referred to 

hyperbaric oxygen therapy at the end of postoperative follow-up. 

One of the two patients underwent interposition surgery with 

an autogenous graft to the popliteal artery under emergency 

conditions, and the other patient underwent bilateral femoral 

artery embolectomy operation. One of the patients underwent 

at first endovascular intervention before one month to open 

surgery. This patient underwent endovascular intervention 

guided by arterial doppler ultrasonography of the main femoral 

artery. The mean of AAI was 0.83±0.15 in the postoperative 

follow-up period.

DISCUSSION
This retrospective study presents our experience in 21 

patients who underwent a hybrid intervention. We performed 

simultaneous endovascular and surgical treatment in 20 

patients and staged hybrid in one patient. The hybrid approach 

is defined as the combined utilization of open surgery and 

endovascular methods in the same case. PAD is a systemic 

disease. Ozkan et al. (4) reported their series of the 626 patients, 

400 (64%) had multisegmental  disease, the most common 

form of combined femoropopliteal and crural  disease  (25%). 

Neither open surgery nor endovascular approach could provide 

complete revascularization in some of these complex cases. The 

present study aimed to discuss the importance of the hybrid 
approach following current European Society for Vascular 
Surgery guidelines recommendations.

While the discussion on the choice of treatment continues, 
the latest published European Society of Cardiology guideline 
suggests endovascular treatment as the first choice for occlusive 
lesions shorter than 5 cm in terms of revascularization of aorta-
iliac disease and aorta-bifemoral bypass class I defined as 
indicated for aorta-iliac occlusions without serious comorbidity. 
Furthermore, in patients with long and/or bilateral aorta-
iliac occlusive lesions with severe comorbidity, the need for 
endovascular intervention was emphasized as the first strategy 
with class I indication.

In the same guideline, endovascular treatment for occlusive 
femoropopliteal lesions below 25 cm and autologous vein 
grafting for lesions above 25 cm are presented as the first 
strategy with class I indication. Transluminal balloon angioplasty 
and stenting process of the aorta-iliac region has a high primary 
and secondary patency rate. Primary patency in short lesions 
(<5 cm) after transluminal angioplasty is reported as 64.5%, and 
secondary patency is found to be 81.8% (5).

The aortoiliac occlusive disease is generally associated with 
severe comorbidities. Aortobifemoral or aortobiiliac bypass 
is still the preferred approach in complex cases with 5 and 10 
years patency rates of approximately 90% and 75%, respectively 
(6,7). Aortic bifurcated surgery is a high-risk procedure. Bredahl 
and colleagues reported 3.6% of cases showed 30-day mortality, 
and 20% of cases showed 30-day major complications in their 
20 years of experience (8). In the last decade, Endovascular 
Aneurysm Repair, Covered Endovascular Repair of Aortic 
Bifurcation (CERAB), and the kissing stent technique have 
become a current first line treatment in experienced centers. 
The endovascular approach has comparable midterm results 
but has better early-term outcomes regarding mortality, hospital 
stays, bleeding, infection, and mesenteric ischemia. We also 
prefer both CERAB and the kissing stent technique in complex 
cases. We reported 7 patients underwent simultaneous uniiliac 
endovascular intervention and peripheric arterial surgery with 
100% procedural success in this series. Primary iliac stenting was 
the preferred technique in each case. Peripheric surgery was 
planned considering both preoperative CT angiography and DSA 
during the iliac procedure.

Jorshery et al. (9) compared hybrid interventions with a 
peripheral bypass with saphenous vein and prosthetic graft 
in patients with complex pad. They reported that hybrid 
procedures have favorable perioperative outcomes compared 
with open bypass for femoropopliteal revascularization. Our 

Table 2. Surgical and endovenous procedures applied to the 
patients

Procedure Number of patients

Right CFA endarterectomy + right CIA stent 3

Right femoropopliteal bypass + right ATA 
angioplasty 3

Left femoropopliteal bypass + left ATA 
angioplasty 4

Right CFA endarterectomy + right ATA 
angioplasty 2

Femoro-femoral bypass + left SFA angioplasty 2

Femoro-femoral bypass + right CIA stent 1

Right femoropopliteal bypass + right CIA 
stent 3

Left popliteal artery vein graft interposition + 
left ATA angioplasty 1

Left axillo-femoral bypass + left ATA 
angioplasty 1

Bilateral femoral embolectomy + right SFA 
angioplasty 1

ATA: Anterior tibial artery, SFA: Superficial femoral artery, CIA: Common iliac artery, 
CFA: Common femoral artery
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series combined femoropopliteal bypass and distal angioplasty 
in 7 cases, common femoral endarterectomy and angioplasty in 
2 cases, and bilateral embolectomy and angioplasty in 1 case. 
Each case was discharged uneventfully with 100% early-term 
success (9).

CONCLUSION
In conclusion, the hybrid procedures provide the best benefit 
possible for the complex arterial lesions with the increase of 
both inflow and distal run-off. Hybrid procedures may also 
reduce hospital stay, mortality, and morbidity.
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INTRODUCTION
Colorectal cancer is the third leading cancer type and one of the 

most common causes of cancer-related deaths (1). Colorectal 

cancers are diagnosed by colonoscopic and histopathological 

examination, and tumor markers are important for screening 

and detecting recurrences. Carcinoembryonic antigen (CEA) is 

one of the main tumor markers used in diagnosing colorectal 

cancers (2,3). CEA has a glycoprotein structure, and preoperative 

and postoperative measurements of its serum level have been 

considered clinically useful (4).

18fluoro-fluorodeoxyglucose (18F-FDG) positron emission 

tomography/computed tomography (PET/CT) is a frequently 

used imaging method for metabolic characterization, staging, 

treatment response evaluation, radiotherapy planning, and 

restaging of colorectal cancers (5). The maximum standardized 

uptake value (SUV
max

) measured with 18F-FDG PET/CT is a 

preoperative prognostic factor for patients with colorectal cancer 

(6). Recently, some volume-based metabolic parameters such 

as the metabolic active tumor volume (MTV) and total lesion 

glycolysis (TLG) have also been studied as prognostic factors (7,8).

 Abstract

Objective: This study aimed to determine the relationship between the tumor load and carcinoembryonic antigen (CEA) positivity by 
comparing CEA positivity and volume-based positron emission tomography/computed tomography (PET/CT) preoperative parameters in 
patients with colorectal cancer.

Methods: This retrospective study included a total of 87 patients with colorectal cancer who underwent PET/CT between January 2018 and 
December 2019 and had simultaneous CEA measurements. CEA level ≥5 ng/mL was accepted as positive. Patients who underwent surgery 
or received chemotherapy/radiotherapy were excluded from the study. The maximum standardized uptake value (SUV

max
), metabolic tumor 

volume (MTV), and total lesion glycolysis (TLG) values were calculated using 18fluoro-fluorodeoxyglucose PET/CT images of the patients. 

Results: CEA was positive in 43 (49.4%) patients. The site of the primary lesion was the rectum in 40 (46%) patients, sigmoid colon in 19 
(21.8%), ascending colon in 14 (16.1%), descending colon in 9 (10.3%), transverse colon in 3 (3.4%), hepatic flexure in 1 (1.1%), and descending-
sigmoid colon junction in 1 (1.1%). No significant association was noted between the intestinal segment of the primary lesion and CEA 
positivity (p=0.878). Moreover, no significant difference was found among SUV

max
, MTV, and TLG values of the primary tumor and CEA 

positivity (p=0.611, p=0.980, and p=0.527, respectively).

Conclusion: Preoperatively, no significant relationship was found between CEA positivity and volume-based PET/CT parameters, specifically 
MTV and TLG, in patients with colon cancer. CEA positivity in the preoperative period has low diagnostic effectiveness independent of the 
tumor load.
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To our knowledge, only a limited number of studies have 
investigated the relationship between serum CEA levels and 
volume-based PET/CT parameters in patients with colorectal 
cancer, and most of these studies focused on recurrence 
assessment (9,10). Thus, in the present study, we aimed to 
determine the relationship between the tumor load and CEA 
positivity by comparing preoperative period CEA positivity and 
volume-based PET/CT parameters in patients with colorectal 
cancer.

METHODS
This retrospective study included 87 patients with colorectal 
cancer who underwent PET/CT and had simultaneous CEA 
measurements between January 2018 and December 2019 at 
the department of nuclear medicine in Gazi Yasargil Training 
and Research Hospital. Overall, 23 patients were female and 64 
were male, and their mean age was 56.7±15.44 years. Patients 
with an interval of more than 1 week between CEA measurement 
and 18F-FDG PET/CT and patients with distant organ and lymph 
node metastases found in PET/CT were excluded from the study. 
Patients with M0 and N0 status were included in the study. 
Participant selection was performed during the preoperative 
period. Furthermore, patients who received chemotherapy/
radiotherapy were excluded. All patients who met the inclusion 
criteria were consecutively included in the study. SUVmax

, MTV, 
and TLG values were calculated by using the 18F-FDG PET/CT 
images of these patients. Collected data and CEA results were 
compared statistically.

This study was conducted in accordance with the local good 
clinical practice guidelines and current legislations. Permission 
was obtained from the Institutional Ethics Committee of the 
University Health Science Turkey of Gazi Yasargil Training and 
Research Hospital for the use and publication of patient data 
(protocol no: 435/2020).

18F-FDG PET/CT Imaging Protocol

All patients were instructed not to eat at least 6 h before the 
intervention, and intravenous administration of glucose was 
stopped. Before the injection of 18F-FDG, blood glucose values 
were confirmed to be ≤140 mg/dL by finger stick measurement 
method. Moreover, 60 min after the injection of 3.5-5.5 MBq/kg 
18F-FDG, CT was performed from the supine position using the 
Discovery IQ 4 ring 20 cm axial field of view (FOV) PET/CT scanner 
(GE Healthcare, Milwaukee, WI, USA) in the supine position, from 
the vertex to the middle of the thigh. The scanning parameters 
were as follows: Tube voltage, 120 kV; tube current, 80 mAs/slice; 
FOV, 700 mm, transaxial without gap; collimation, 64×0.625 

mm; pitch, 1.4; rotation time, 0.5 s; slice thickness, 3.3 mm; 

matrix size, 512×512. Then, 2.5 min bedside PET images were 

obtained at three-dimensional FOV of 20 cm, ordered subset 

expectation-maximization algorithm of 5 iterations/12 subsets, 

and full width at half maximum of 3 mm.

Analysis of Images

All 18F-FDG PET/CT images were evaluated using PET volume 

computerized assisted reporting software (GE Advantage 

Workstation software version AW 4.7, USA) by two nuclear 

medicine specialists with at least 10 years of experience. The 

volumetric region of interest was drawn manually from the 

primary lesion in the colon or rectum in three planes, and the 

lesion and automatic MTV, TLG (MTV × SUV
mean

), and SUV
max

 

values were obtained by the device for each lesion using 40% 

SUV threshold (Figure 1).

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics for 

Windows version 25.0 (IBM Corp., Armonk, NY). The normality of 

continuous variables was evaluated by the Shapiro-Wilk-Francia 

test, and variance homogeneity was evaluated by Levene test. 

For the comparison of two independent groups in terms of 

quantitative data, independent-samples t-test was used together 

with Bootstrap results, while the Mann-Whitney U test was 

used with Monte Carlo simulation technique. Fisher’s exact test 

results were used to compare categorical data, while the Fisher-

Freeman-Halton test was used with Monte Carlo simulation 

results. The correlation analysis of the variables was performed 

by Spearman’s rho test. Quantitative variables are expressed as 

Figure 1. A 39-year-old female patient with sigmoid colon 
adenocarcinoma. Primary tumor metabolic tumor volume, 85.71 cm3; 
primary tumor total lesion glycolysis, 849.9 g/mL × cm3; primary tumor 
SUV

max
, 29.67; carcinoembryonic antigen, 47.4 ng/mL

SUV
max

: Maximum standardized uptake value
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mean ± standard deviation and median (minimum-maximum), 

and categorical variables are shown as n (%). Variables were 

examined at a 95% confidence level, and p<0.05 was considered 

significant.

RESULTS
CEA was positive in 43 (49.4%) patients (Table 1). No significant 

difference was noted in CEA positivity with respect to age and gender 

(p=0.150, p=0.811, respectively). The site of the primary lesion was 

distributed as follows: Rectum, 40 (46%) cases; sigmoid colon, 19 

(21.8%) cases; ascending colon, 14 (16.1%) cases; descending colon, 9 

(10.3%) cases; transverse colon, 3 (3.4%) cases; hepatic flexure, 1(1.1%) 

case; and descending-sigmoid colon junction, 1 (1.1%) case (Table 1).

No significant association was noted between the intestinal 

segment involving the primary lesion and CEA positivity 

(p=0.878). No significant difference was also noted among 

SUV
max

, MTV, and TLG values of the primary tumor and CEA 

positivity (p=0.611, p=0.980, p=0.527, respectively) (Table 1).

No significant correlation was found in Spearman’s correlation 

test between CEA levels and PET parameters (p>0.05) (Table 2).

DISCUSSION
Few studies have compared serum levels of CEA and volume-

based PET/CT parameters in patients with colorectal cancer, 

and most of these have focused on evaluation of recurrence 

(9,10). Thus, in the present study, we aimed to determine the 

Table 1. Comparison of CEA positivity and negativity with age, gender, lesion site, metabolic parameters, and volume-based PET/CT 
parameters

CEA

p
Total - +

(n=87) (n=44) (n=43)

   Mean ± SD Mean ± SD Mean ± SD

Age 56.7±15.44 54.3±14.78 59.1±15.91 0.150t

   n (%) n (%) n (%)

Gender

    Female 23 (26.4) 11 (25.0) 12 (27.9) 0.811fe

    Male 64 (73.6) 33 (75.0) 31 (72.1) -

Lesion location

    Ascending colon 14 (16.1) 8 (18.2) 6 (14.0) 0.878ff

    Hepatic flexure 1 (1.1) 1 (2.3) 0 (0.0) -

    Descending colon 9 (10.3) 4 (9.1) 5 (11.6) -

    Descending colon-sigmoid 1 (1.1) 0 (0.0) 1 (2.3) -

    Rectum 40 (46.0) 21 (47.7) 19 (44.2) -

    Sigmoid colon 19 (21.8) 8 (18.2) 11 (25.6) -

    Transverse colon 3 (3.4 ) 2 (4.5) 1 (2.3) -

  Median (min-max) Median (min-max) Median (min-max)

Primary TM MTV 34.8 (3.2-256) 32.935 (3.2-183) 34.8 (3.43-256) 0.980u

Primary TM TLG 263.7 (12.3-3164) 240.65 (13.1-2642) 332.9 (12.3-3164) 0.527u

Primary TM SUV
max

17.7 (6.3-62.8) 16.82 (6.7-62.8) 18.4 (6.3-42.2) 0.611u

tIndependent-samples t-test (Bootstrap), feFisher exact test (exact), fFisher-Freeman-Halton test (Monte Carlo), uMann-Whitney U test (Monte Carlo), CEA: Carcinoembryonic 
antigen, SD: Standard deviation, Min: Minimum, Max: Maximum, MTV: Metabolic tumor volume, PET/CT: Position emission tomography/computed tomography, SUV

max
: 

Maximum standardized uptake value, TLG: Total lesion glycolysis, TM: Tumor

Table 2. Correlation between CEA level and metabolic and volume-based PET/CT parameters

Primary tumor MTV Primary tumor TLG Primary tumor SUV
max

CEA U/mL

r p r p r p

0.034 0.758 0.119 0.272 0.149 0.168

Spearman correlation, CEA: Carcinoembryonic antigen, SUV
max

: Maximum standardized uptake value, MTV: Metabolic tumor volume, TLG: Total lesion glycolysis
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relationship between tumor load and CEA positivity by comparing 
CEA positivity and volume-based PET/CT parameters of patients 
with colorectal cancer in the preoperative period.

In the present study, CEA positivity was not associated with age 
and gender. Moreover, the sensitivity of serum CEA level in the 
diagnosis of colorectal cancer was 49.4%. In a previous study, 
Dbouk et al. (11) reported that CEA had diagnostic sensitivity 
of 58.3%, which was relatively higher than our findings. This 
difference was considered due to the difference in the cutoff 
values for CEA positivity used in our study (5 ng/mL) and in their 
study (3.8 ng/mL) and the fact that a higher sensitivity is expected 
with the use of lower cutoff values (11).

In the present study, 46% of the tumoral lesions were detected 
in the rectum, 33.2% in the descending-sigmoid colon junction, 
3.4% in the transverse colon, 1.1% in the hepatic flexure, and 
16.1% in the ascending colon. Similarly, Siregar and Sibarani (12) 
evaluated tumor localization in colorectal cancer and reported 
that lesions were predominantly located in the rectum and left-
sided colon.

Moreover, we observed no significant correlation between CEA 
positivity and the intestinal segment of the primary lesion. 

Siregar and Sibarani (12) reported that the highest CEA level was 

found in the rectum among the segments of the large intestine. 

Although their results appear different from our findings, the data 

compared are not exactly the same.

18F-FDG PET/CT is now considered a powerful tool for the evaluation 

and follow-up of patients with cancer. In a retrospective study, Shi 

et al. (6) examined 107 patients and found that the SUV
max

 value 

and TNM classification obtained in PET/CT were independent 

predictors of survival, while SUV
max

 values ≤11.85 were associated 

with better survival. However, another study showed that a high 

SUV
max

 value in patients with resectable colorectal cancer was 

not significantly related with tumor recurrence and disease-

free survival (13). The tumor markers CEA and CA 19-9 were also 

considered to show low diagnostic performance, while high CA 

19-9 levels along with PET/CT use were considered to indicate 

poor prognosis (14). Vallam et al. (15) reported that PET/CT is a 

significant tool in the detection of recurrent disease during 

follow-up, independent of serum CEA levels, and the probability 

of disease recurrence is directly proportional to the value of the 

increased CEA level. Another study reported the recurrence rates 
of 10%, 45%, 70%, 94%, and 100% for serum CEA levels of <5, 
5.1-10, 10.1-15, 15.01-50, and >50 ng/mL, respectively (16). In 
addition, PET/CT scan performed in all of these patients revealed 
sensitivity, specificity, positive predictive, and negative predictive 
values of 92.7%, 95.2%, 96.2%, and 90.9%, respectively (15).

The consensus report by the College of American Pathologists in 
1999 accepted that the tumor volume did not have a prognostic 
significance (category 4), but serum CEA levels gained prognostic 
significance (category 1) (16).

Limited studies have shown the correlation between volume-
based PET/CT parameters and tumor markers. In a study of 
489 patients, Kim et al. (17) did not find a correlation between 
pretreatment serum CEA levels and tumor volume on magnetic 
resonance. Similarly, in our study, no significant correlation was 
found between the preoperative serum CEA level and MTV, TLG, 
and SUV

max
 values of the primary tumor. However, similar to 

previous reports, our findings indicate the likelihood of serum 
CEA levels to increase in the preoperative period (12,18). Although 
some studies have reported that CEA positivity is not related to 
the tumor, tumor diameter, and TNM classification, many studies 
have stated that the preoperative serum CEA levels are related 
to the prognosis (18-22). In a retrospective study of patients with 
stage 2 colorectal carcinoma, Spindler et al. (19) revealed that 
serum CEA levels were considered to change the risk classification 
by contributing to the distinctive features of patients and help 
the management of additional treatments. In addition, Margalit 
et al. (20) evaluated patients with stage I and II colon cancer and 
stated that serum CEA level ≥2.35 ng/mL can be used to predict 
the prognosis (13). In another study, preoperative CEA levels ≥5 
ng/mL were reported to be independent prognostic factor for 
overall survival, disease-free survival, and recurrence detection 
and to be associated with a high risk of mortality (21,22).

Although the combined use of serum CEA levels and imaging 
methods increases the diagnostic sensitivity of colorectal 
carcinomas, many recent studies have found that postoperative 
serum CEA levels are clinically more valuable than its preoperative 
levels (23-25). Caglar et al. (10) analyzed patients with recurrent 
colorectal cancer and reported that all quantitative PET/CT 
parameters (i.e., SUV

max
, TLG, and MTV) demonstrate a positive 

correlation with serum CEA levels (10).

Study Limitations

This study is limited by its retrospective design, small number of 
patients, and lack of data on comparison between benign and 
malign lesions in terms of CEA positivity.

CONCLUSION
In conclusion, our findings revealed no significant correlation 
between CEA positivity and volume-based PET/CT parameters 
(MTV and TLG) in the preoperative period of colon cancer. 
Although CEA positivity is considered useful in predicting 
recurrence in the postoperative period and is associated with 
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tumor burden, it has low diagnostic efficacy in the preoperative 
period independent of tumor burden.
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INTRODUCTION
Allergic diseases, which are a frequent reason for morbidity 

worldwide, pose a significant burden on healthcare systems. 

It was reported that nearly 30% of the population has been 

affected by allergy and allergy-related disorders and this might 

increase up to 80% in terms of families (1). It is common for 

patients to seek medical advice from primary care for their 

allergic conditions. Although primary care physicians are 

expected to manage allergic diseases appropriately, several 

studies in the literature showed an inadequate knowledge level 

with some degree of incompetency in rationally implementing 

the pharmacotherapy based on relevant guidelines (2-4).

Compared with adults, children require a more delicate approach 

in drug use and represent a special patient population whose 

 Abstract

Objective: Allergic diseases are conditions that are frequently encountered in primary care, and different drug groups can be used in their 
treatment. This study aimed to compare the use of drugs in allergy in children and adults applied to primary care.

Methods: We analyzed prescriptions written by those who were selected by systematic sampling (n=1431) among family physicians serving 
in İstanbul between January 1 and December 31, 2016. Among these, single-diagnosis prescriptions containing “T78.4-allergy, unspecified” 
were included in the study, and the prescriptions were divided into those written to children (<18 years old) and adults (≥18 years old). The 
demographic characteristics of the patients and drug details in the prescriptions were compared according to the groups.

Results: A total of 37,042 prescriptions with a single diagnosis of allergy were identified, and 55.9% of which were for adults. Allergy diagnosis 
was higher in men (52.4%) among children and in females (67.7%) among adults. Antihistamines (85.3% and 83.4%, p<0.001), systemic 
steroids (5.4% and 1.6%, p<0.001), and inhalants (1.8% and 1.3%; p<0.001) were more likely prescribed to adults, whereas topical drugs were 
prescribed more in children (51.7% and 42.7%, p<0.01). Monotherapy was more preferred in children (45.8%) than in adults (41.6%, p<0.0001). 
Although antihistamine monotherapy was similar in these groups, topical drug monotherapy was used more in children (10.3%) than in 
adults (5.6%). Prescriptions with first-generation antihistamines were higher in adults (6.8%) than in children (5.4%; p<0.001). Desloratadine 
was the most commonly encountered drug in the prescriptions of both pediatric and adult patients (21.2% and 10.3%, respectively).

Conclusion: The study revealed that antihistamines, mostly second-generation agents, are frequently preferred. Apart from the higher 
prescription of systemic corticosteroids for adults and topical drugs for children, it is understood that the pharmacological management of 
allergic conditions in primary care shows overall similarities in both age groups.
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dynamic physiology involves different pharmacokinetic and 
pharmacodynamic processes (5,6). Therefore, drug utilization 
patterns may vary for adult and pediatric populations even in 
the same indication. Apart from the incidence, disease severity, 
and prognosis, therapeutic responses may also differ by these 
age groups (6,7). Moreover, it is well recognized that allergic 
diseases are more common during childhood (8,9).

About 8% of primary care visits consisted of allergic conditions 
(10). The disease course, outcome, and pharmacotherapy 
practice may be different in child and adult age groups 
(5,11,12). Although encountered by primary care physicians 
often, no comprehensive study has been reflected in the 
literature about prescribing practices in allergy for different 
age groups in Turkey. In this study, we aimed to compare drug 
use in children versus adults who had allergy diagnoses in 
primary care.

METHODS
We performed a cross-sectional study where we examined 
prescriptions of primary care physicians between January 1 and 
December 31, 2016, in İstanbul. The data were collected after 
being approved by the non-interventional Ethics Committee of 
İstanbul Medipol University (approval no: 13.11.2017-521).

Of the 4.293 primary care physicians working in İstanbul, 1.431 
were selected using 3:1 systematic sampling. The prescriptions 
with the solo diagnosis of “T78.4-allergy-unspecified” were 
examined retrospectively. The prescriptions with multiple 
diagnoses that contained allergy were not included to ensure that 
the specified drugs were only prescribed for allergy and, hence, 
to assess the appropriateness of allergy pharmacotherapy. These 
prescriptions were further stratified into two groups by their age 
groups as children (<18 years old) and adults (≥18 years old).

Prescriptions generated for children and adults with allergy 
diagnoses were compared in terms of the mean age, gender, and 
monthly distribution. The number of drug items and boxes per 
encounter was also compared between these two age groups. 
The percentages of antihistamine agents, topical drugs, systemic 
corticosteroids, inhalants, and systemic anti-infectives in these 
prescriptions were identified and compared. In addition, 
monthly prescribing of antihistamines, systemic corticosteroids, 
and topical preparations were compared between children and 
adults. The most prescribed single agents of these drug classes 
were determined for each age group. The most commonly 
prescribed 10 drugs were identified in the child and adult groups. 
The percentage of patients who required systemic antihistamine 
plus corticosteroid combination was compared between the 

study groups. Furthermore, the percentage of prescriptions that 
contained first- and second-generation antihistamine drugs was 
also compared.

Statistical Analysis

We used Microsoft Office Excel 2016 and SPSS 24.0 for data 
analysis. Descriptive data were presented as the number and 
percentages or the mean and standard deviations, where 
appropriate. We compared the study groups via t-test and 
Mann-Whitney U test for normally and non-normally distributed 
continuous variables, respectively, and chi-square test for 
categorical variables. An overall 5% type-I error level was used to 
infer statistical significance.

RESULTS
We identified 37,042 prescriptions with a single “T78.4-allergy” 
diagnosis. The prescriptions generated constituted 44.1% 
(n=16,342) for children and 55.9% (n=20,700) for adults. 
The mean ages of children and adults were 6.7±4.5 and 
47.3±17.8 years, respectively. The percentage of male gender 
in children (52.4%) was significantly higher than in adults 
(32.3%, p<0.001). We detected a total of 74,380 drugs in these 
prescriptions, where the mean number of drug items and boxes 
per prescriptions was significantly lower in children (1.8±1.0 
and 2.1±1.6) than in adults (2.2±1.5 and 3.4±4.1; p<0.001 
for each). The prescriptions with allergy diagnoses were most 
commonly generated in January for both children (12.0%) and 
adults (17.8%), and the lowest percentages were detected in 
December in both groups (6.0% and 5.0%, respectively).

Antihistamines (85.3% and 83.4%, p<0.001), systemic steroids 
(5.4% and 1.6%, p<0.001), and inhalants (1.8% and 1.3%, 
p<0.001) were more likely prescribed to adults, whereas topical 
drugs were prescribed more in children (51.7% and 42.7%, 
p<0.01). Allergic conditions were managed with monotherapy 
in 43.5% of all prescriptions, which was significantly higher in 
children (45.8%) than in adults (41.6%, p<0.0001). About three-
quarters (75.9%) of the monotherapy included antihistamines 
(33.0% of all prescriptions), followed by topical agents (17.6% 
of monotherapy and 7.6% of total). Although antihistamine 
monotherapy was similar between children (33.0%) and 
adults (32.9%, p=0.81), topical drug monotherapy was more 
preferred in children (10.3%) than in adults (5.6%; p<0.0001). 
The prescriptions with first-generation antihistamines were 
higher in adults (6.8%) than in children (5.4%; p<0.001; Figure 
1). The need for systemic antihistamine plus corticosteroids 
co-prescription was significantly higher in adults (3.4%) than 
in children (1.1%, p<0.001). The percentages of prescriptions 
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with systemic antibiotics were similar in children (6.4%) and 

adults (6.7%, p>0.05).

Seasonal distribution of the drug utilization for allergic 

conditions showed that children were significantly more likely 

to be prescribed antihistamines between June and September 

and topical agents throughout the year except March compared 

with the adult population (Figure 2).

The most commonly prescribed antihistamine was 
desloratadine in both children (45.3%) and adults (25.1%). 
“lidocaine ± combinations” was the most commonly 
prescribed topical agent in these age groups (39.6% and 
21.0%, respectively). Furthermore, methylprednisolone 
was the most commonly preferred systemic corticosteroid 
in children (53.1%) and dexamethasone in adults (45.3%). 
The most commonly encountered systemic anti-infective in 
allergy prescriptions were amoxicillin + enzyme inhibitor in 
both groups (41.9% and 31.4%; Table 1). Desloratadine was 
the most commonly encountered drug in the prescriptions 
of both pediatric and adult patients (21.2% and 10.3%, 
respectively), followed by cetirizine (16.2% and 7.7%, 
respectively). The third top-used drug was topical lidocaine ± 
combinations in children (12.4%) compared with rupatadine 
in adults (7.7%; Figure 3).

DISCUSSION
In this study, we compared pharmacotherapy practices of 
primary care physicians for unspecified allergy indications in 
children versus adults. We observed that allergic diseases were 
rather managed by combination therapies mostly with second-
generation antihistamines with higher prescription rates of 

Figure 1. Comparison of prescriptions with first- and second-generation 
antihistamines between children and adults

Figure 2. Monthly distribution and comparison of prescriptions with 
antihistamines, topical preparations, or systemic corticosteroids 
between children and adults. *p<0.05

Table 1. Distribution of the most frequently prescribed drugs for child and adult groups

Ranking Child (%) Adult (%)

Antihistamines 

1 Desloratadine (45.3) Desloratadine (25.1)

2 Cetirizine (34.7) Cetirizine (18.8)

3 Ketotifen (8.7) Rupatadine (18.7)

Topical medication

1 Lidocaine and combinations (39.6) Lidocaine and combinations (21.0)

2 Dimetindene (13.6) Dimetindene (9.3)

3 Diphenhydramine (9.4) Corticosteroid + imidazole/triazole (4.1)

Systemic corticosteroids

1 Methylprednisolone (53.1) Dexamethasone (45.3)

2 Dexamethasone (41.3) Methylprednisolone (36.9)

3 Prednisolone (1.8) Betamethasone (11.9)

Systemic anti-infectives

1 Amoxicillin + enzyme inhibitor (41.9) Amoxicillin + enzyme inhibitor (31.4)

2 Clarithromycin (24.4) Clarithromycin (14.8)

3 Cefuroxime (5.4) Cefuroxime (11.4)

Figure 3. Distribution of all prescribed drugs for children and adults 
in allergy indication. *Topical lidocaine and combinations, #other 
common cold preparations
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topical agents in children and of systemic corticosteroids in 
adults.

With a wide spectrum from dermatitis to asthma or allergic rhinitis 

to anaphylaxis, allergic conditions have been reported to mostly 

affect the pediatric population (8,9). Contrarily, our study showed 

a slight predominance of adults with a prescription containing an 

allergy diagnosis. This might be attributed to the higher utilization 

of primary care services by adult patients (13). Another factor might 

be that we only included diagnoses with unspecified allergies 

since children tend to manifest with symptoms of specific allergic 

diagnoses like asthma or rhinitis (14). Studies on the relationship 

between atopy and gender reported higher prevalence in men until 

adolescence, after which female predominance ensues under the 

impact of immunosuppressive testosterone and proinflammatory 

female sex steroids (15). In our study, the boys:girls ratio was 1.1:1 

in children compared with the female:male ratio of 2:1 in adults. A 

primary care study performed at the national level in our country 

in the same year showed healthcare utilization in favor of boys by 

1.1-fold in children and of women by 1.5-fold in adults (13). In this 

context, it can be suggested that our results may support the female 

predominance in allergic conditions in the adult population.

One of the mainstay pharmacological groups in managing 

allergic diseases is oral antihistamines (16,17). The preference 

of antihistamines as first-line drugs for allergy indications was 

reported by an international survey study of primary care (2). 

Although slightly more pronounced in adults, both groups in 

our study showed frequent prescriptions of antihistamines. 

Although prescribing of antihistamines exhibited a similar pattern 

throughout the year in both groups (featuring peaks at spring 

months), it appears remarkable that the difference was significant 

during summer months. In addition, both groups mostly revealed 

prescriptions of second-generation antihistamines (about 

80%)-desloratadine and cetirizine-which might be regarded as 

non-sedating agents. Accordingly, preference of new generation 

antihistamines over first-generation drugs could be accepted as 

an overall rational prescribing practice as the latter is less safe 

(18). In addition, these first-generation drugs were prescribed less 

in children (5.4%) than in adults (6.8%). The fact that markedly 

sedative antihistamines may impair cognitive functions thereby 

resulting in diminished school performance (17) might also 

partially support the rationality of the physicians in our study in 

selecting new generation agents with a better safety profile. On the 

other hand, first-generation antihistamines also convey several 

risks in adults, for example, negative impacts on vehicle-device use 

(19). Our findings suggest that primary care physicians may tend 

to have a more cautious approach in children versus in adults, 

considering the risks relevant to antihistamines.

Corticosteroids have been used for the management of 
inflammatory and allergic diseases for more than 50 years. 
Nevertheless, their systemic use in allergic conditions remains 
controversial because of their adverse effects and compelling 
tolerability profiles (20,21). Primary care physicians were 
reported to often prescribe systemic corticosteroids of short 
duration in several indications (22). Our study showed that 
prescriptions containing systemic corticosteroids for pediatric 
allergic diseases constituted near one-fifth of that in adults, 
although we did not have the duration of use. Unlike in 
adults, even the short use of corticosteroids was associated 
with hypothalamic-hypopituitary-adrenal axis suppression in 
up to 81% of children (23,24). Although our study revealed a 
comparably lower rate of corticosteroid use (1.6%) in children, 
the fact that nearly half of these agents were potent agents 
(i.e., dexamethasone) may suggest that such axis suppression 
should be considered more cautiously by physicians. This 
warrants further prospective research encompassing the dose 
and duration of corticosteroids.

Urticaria and eczema are common manifestations of allergic 
diseases (25). Therefore, it would be no surprise to encounter 
topical drugs in the symptomatic management of allergy in 
clinical practice. In fact, we observed a topical form in near two 
prescriptions, with the most frequent being topical lidocaine or 
its combinations in both children and adults. It is noticeable 
that, however, more children than adults were prescribed 
topical agents almost throughout the year. It might be partly 
attributed to the fact that challenging management of systemic 
agents in children due to different pharmacokinetics and 
pharmacodynamics might have directed physicians to prefer 
topical agents (5). In addition, the highest prescribing of topical 
agents in the summer months in both age groups may indicate a 
higher prevalence of insect-bite-induced allergic conditions (26).

The irrational use of antibiotics is a well-known prioritized 
issue of the health authority for about 10 years. Although some 
progress has been made owing to ongoing well-structured 
efforts, irrational antibiotic prescribing was often reported in 
terms of inappropriate indications or doses (27-29). Allergic 
diseases do not require the use of systemic anti-infectives unless 
an underlying or secondary condition entails. One of the reasons 
we only included the prescriptions with a solo diagnosis of allergy 
was to omit the rationale of prescribing antibiotics for probable 
secondary indications. However, it is remarkable that 7% of 
prescriptions with merely allergy diagnoses contained systemic 
anti-infective drugs both in children and adults. Furthermore, 
most of these agents were the amoxicillin + enzyme inhibitor, a 
broad-spectrum antibiotic. This substantial rate of inappropriate 
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prescribing practice might provide additional critical insight for 

the action plans on rational antibiotic use.

The findings of our study need to be interpreted in light of its 
limitations. The study sample only included the prescriptions 
with the diagnosis of “T78.4-allergy, unspecified”. Therefore, 
we were unable to distinguish details of drug utilization in 
specific allergic reactions such as urticaria, angioedema, drug/
food allergy, and insect bite, which might be listed under this 
unspecified indication yet managed differently. In addition, 
the diagnoses established by primary care physicians are 
regarded as definite without any further verification. Several 
drugs for allergic conditions, for example, some inhalants 
for bronchial asthma, were initiated by secondary or tertiary 
care physicians and managed in primary care as part of the 
repeated prescription practice. Such conditions might not 
have reflected the actual practice of primary care of allergy. 
Besides, we did not evaluate the detailed use of certain 
drug classes in specified age groups, that is, first-generation 
antihistamines above 65 years in adults or in school-age 
groups among children, which may reflect a potential of 
inappropriate use in clinical practice. Finally, the findings 
on the seasonal distribution of drug use should be carefully 
approached as it only represented prescriptions in 2016.

CONCLUSION
It was the first time to reveal the similarities and differences 
of the pharmacological management of allergy in primary 
care between children and adults. Although these age groups 
differ in terms of gender predominance, the pharmacotherapy 
of unspecified allergic conditions appears to be similar for 
children and adults, albeit with several nuances. Allergy in 
primary care was mostly managed by second-generation 
antihistamines, where one in every two patients was 
prescribed additional topical agents. Remarkably, the 
age groups featured higher prescription rates of systemic 
corticosteroids for adults and topical drugs for children. We 
believe that the findings of our study provided insights and 
made contributions to studies on the rational management 
of allergic conditions in different populations and the 
functionality of treatment algorithms from a primary care 
perspective.
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INTRODUCTION 
Coronavirus disease-2019 (COVID-19) is a novel infectious disease 

caused by severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2), which first emerged in Wuhan, China, in late 

2019. It spread around the globe, causing the World Health 

Organization to announce a pandemic (1). In addition to systemic 

and respiratory symptoms, it has been documented that 36.4% 

(78/214) of patients with COVID-19 developed neurologic 

symptoms, including headaches, impaired consciousness, and 

paresthesia (2). Various studies demonstrated that coronaviruses 

were neurotrophic and neuroinvasive (3). The probability of 

developing neurologic symptoms is higher in severely affected 

patients than in those with mild or moderate diseases (2). 

The reported symptoms of COVID-19 are primarily related to 

the respiratory or gastrointestinal systems, and seizures remain 

in the background (4). As the pandemic developed, it has 
been found that the disease may manifest without respiratory 
problems through other systemic findings. Although it has not 
been reported that the ratio of neurologic comorbidity is greater 
for COVID-19 than other respiratory viral infectious diseases, 
prospective data will yield more definite results. In addition to 
causes such as high temperature being capable of giving rise to 
seizures in patients with epilepsy infected by COVID-19 or any 
other infectious disease, seizures may also be triggered by direct 
virus invasion or through cytokines (5). The effects of COVID-19 
on patients with epilepsy or the prevalence of newly emerging 
epilepsy is still uncertain.

This study aimed to investigate the rate of COVID-19 diagnoses 
in patients presenting to the emergency department (ED) 
with primary symptoms of seizures and demonstrate whether 
seizures might be considered a first finding of COVID-19. 

Üstün Özek et al. COVID-19 and Epilepsy

 Abstract

Objective: It is known that coronavirus disease-2019 (COVID-19) can manifest with neurologic findings in addition to respiratory symptoms. 
This study aimed to investigate the rate of patients with COVID-19 who presented with a first epileptic seizure as a neurologic finding.

Methods: The study included patients who presented to our hospital’s emergency department reporting a seizure between March 11 and May 
30, 2020. Of 90 patients, 32 (35.5%) presented first seizures. The patients’ demographic characteristics, medical history, complications, the 
presence of risk factors relating to their treatment and seizures, laboratory findings, clinical properties, and imaging findings were recorded.

Results: Of the patients with first seizures, 19 were men, and 13 were women. Their mean age was 49.5 (minimum: 18, maximum: 89) years. 
The percentage of patients with COVID-19 who presented with a first seizure was 31.2% (n=10). A risk factor was identified in 8 (80%) patients 
who presented with a first seizure, and no risk factor was found in 2 (20%) patients. In all patients, COVID-19 was diagnosed following a seizure 
presentation. The intensive care requirement rate was 30% (n=3), and 2 (20%) patients died. 

Conclusion: The rate of COVID-19 among patients presenting with a first seizure is high. It would be appropriate to consider patients arriving 
with a seizure without any other respiratory or systemic issues as being related to COVID-19 and plan the necessary analyses and treatment.

Keywords: COVID-19, SARS-CoV-2, first seizure, epilepsy, neurologic symptom
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METHODS 
This study is a single-center, retrospective, observational study. 

The University of Health Sciences Turkey, Prof. Dr. Cemil Taşçıoğlu 

City Hospital is a tertiary care multidisciplinary hospital where 

500,000 to 550,000 patients are treated annually. In our hospital, 

around 400 patients present daily to our ED pandemic area 

with suspected COVID-19 infection, and about 40 patients are 

diagnosed with COVID-19. The study included 90 patients aged 

over 18 years who presented to our hospital’s ED with symptoms 

of seizure between March 11 and May 30, 2020. For the study, 

approval was obtained from the University of Health Sciences 

Turkey, Prof. Dr. Cemil Taşçıoğlu City Hospital Ethics Board (no: 

48670771-514.10) and the Ministry of Health. Informed consent 

was obtained from all patients. The study was compliant with 

the Helsinki Declaration.

Patients

Patients aged over 18 years who presented to the ED with 

symptoms of seizure were evaluated. Patients aged under 

18 years and those who declined to participate in the study 

were excluded. The electronic medical records of all recorded 

cases were registered in the case reporting form. The patients’ 

demographic properties, medical history, complications, and 

the presence of risk factors for treatments and seizures were 

obtained. Clinical, laboratory, and imaging findings were 

evaluated. The following risk factors were considered: Acute 

cerebrovascular disease, head trauma, central nervous system 

infection, and metabolic disorder.

Statistical Analysis 

The Number Cruncher Statistical System Statistical Software 

(NCSS Statistical Software Inc., Utah, USA) was used for statistical 

analysis. To evaluate the data from the study, descriptive 

statistical methods (mean, standard deviation, median, 

frequency, and ratio) were used.

RESULTS 
The study included 90 patients who presented to the ED with 

a seizure. Of them, 5 (5.5%) who had an early seizure diagnosis 

were non-epileptic: 3 syncopes, 1 dystonic spasm related to 

the adverse effects of medication, and 1 seizure secondary to 

hypocalcemia. During this process, the rate of patients with 

known epilepsy who presented to the ED among all cases 

of epilepsy was 62.35% (n=53), and 35.5% (n=32) presented 

with a first seizure. Of the first seizure cases, there were 19 

men and 13 women. Their mean age was 49.5 (minimum: 18, 

maximum: 89) years. Of the 32 patients, 14 had definitively 

eliminated COVID-19, 8 had suspected COVID-19, and 10 were 

COVID-19-positive (Figure 1). Of the 10 patients diagnosed 

with COVID-19, 5 were women and 5 men, with a mean age of 

56.6±13.48 years. 

Of the 10 patients with COVID-19, 6 had focal or secondary 

generalized and 4 generalized tonic-clonic (GTC). Three patients 

with focal seizures were sequela of cerebrovascular accidents. 

Table 1 shows the patients’ demographic characteristics, 

computed tomography scans, and concomitant illnesses. 

Because the seizures of two patients with focal seizures and one 

with GTC seizures could not be controlled, they were transferred 

to the intensive care unit (ICU). All patients were started on 

levetiracetam as treatment.

Ten patients who presented with a first seizure were diagnosed 

with COVID-19. Among the first seizures, the rate of patients 

with COVID-19 from among all seizure symptoms presenting to 

the ED was 11.7% (n=10). Their rate among patients with first 

seizures was 31.25% (10/32). Of the patients evaluated with a 

first seizure and diagnosed with COVID-19, one was a healthy 

34-year-old woman who had given birth 1 week ago, one was 

a 51-year-old man with no features other than a COVID-19 

infection, and eight had a seizure-triggering risk factor. The 

most frequently encountered risk factor was a previous 

cerebrovascular disease. No severe electrolyte abnormality 

was observed in any of the patients. There were two patients 

with chronic kidney dysfunction, and significant increases 

were found in their creatinine levels. 

All patients were diagnosed following the COVID-19 diagnosis 

and treatment protocol. A polymerase chain reaction (PCR) 

test was performed on each patient using a nasopharyngeal 

swab sample. Radiologic appearance compatible with viral 

pneumonia was found in all patients, and PCR positivity was 

found in 3 (30%). Lymphopenia was present in 3 (30%) patients, 

Figure 1. Study table
PCR: Polymerase chain reaction, CT: Computed tomography
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high D-dimer levels in 6 (60%), and high C-reactive protein (CRP) 
levels in 9 (90%; Table 2). Only one patient reported shortness of 
breath and palpitations.

The mortality rate was also evaluated. A 78-year-old woman who 
presented with severe COVID-19 findings and had been transferred 
to the ICU died on the 22nd day. However, she had accompanying 
comorbid factors such as chronic renal insufficiency, congestive 
heart failure, diabetes mellitus, hypothyroid, and asthma. Her 
last CRP and D-dimer values were 262.51 and 1892, respectively. 
Another 57-year-old woman who had colon carcinoma also died 
after being discharged.

DISCUSSION 
In our study, 10 patients were diagnosed with COVID-19 after 

performing analyses following a first seizure presentation to the 

ED. We found that accompanying seizure-triggering comorbidities 

existed in eight patients, in which a combination of a first seizure 

and COVID-19 was present. In their study, Lu et al. (6) emphasized 

that there were seizure-triggering predisposing factors. In two 

patients with no risk factors, the seizures were considered 

symptomatic, and treatment was started. These seizures may be 

a finding brought about by the infection, but they may also be 

coincidental. There are insufficient data on whether COVID-19 

per se is a risk factor. Although there were no risk factors that 

would lower the seizure threshold in most cases, no seizure was 

identified previously in any of these cases, who, accordingly, 

had not received any treatment. During the pandemic, it is 

important to follow up on patients who present with a first 

Table 1. Demographic properties of cases arriving with COVID-19 and a first seizure

Case no. Gender Age (years) Seizure 
type

History PCR Thoracic CT Brain CT

1 Male 51 GTC No Negative Yes Normal

2 Female 89 Focal Sequela CVA Positive Yes Left frontoparietal ischemia

3 Female 64 Focal Sequela CVA Negative (3 times) Yes Left thalamic infarction

4 Male 37 Focal Sequela CVA Negative Yes Bilateral cerebral atrofia

5 Female 78 Focal CHF, CRI, DM 
hypothyroidism Negative Yes Normal

6 Male 57 GTC Alcohol abuse Negative Yes Normal

7 Male 37 GTC HIV, CRI Positive Yes Normal

8 Male 62 Focal Subacute ischemia Negative Yes Right frontal ischemia

9 Female 34 GTC No Negative Yes Normal

10 Female 57 Focal Colon cancer Positive Yes Normal

COVID-19: Coronavirus diease-2019, PCR: Polymerase chain reaction, CHF: Chronic congestive heart failure, CRI: Chronic renal failure, DM: Diabetes mellitus, GTC: Generalized 
tonic-clonic, HIV: Human immunodeficiency virus, CVA: Cerebrovascular accident, CT: Computed tomography

Table 2. Hematological values

Case no. WBC Neutrophil Lymphocyte Hb HCT Plt D-dimer CRP

Normal 
values 3800-10,000/uL 1780-5380/uL 1320-3570/uL 130-175 g/L 40-52% 150.000-400.000/uL 80-500 ug/L <5 mg/L

1 8100 6700 1520 121 36.2 310.000 420  5

2 10,630 8480 990 94 30.1 384.000 1320 96.43

3 6730 4370 2230 74 22.9 356.000 1970 26

4 6070 4000 1560 117 35.8 251.000 615  54.24

5 14,300 12,190 1840 87 27.4 280.000 892 218

6 11,430 8150 2120 114 34.2 304.000 495 23.24

7 8160 6990 920 82 24.5 6000 996  21

8 11,600 7500 2780 141 42.9 181.000 500  6.85

9 8320 6500 2100 118 37.4 302.000 430 15

10 2300 1930 230 84 24.7 89.000 548 71.45

WBC: White blood cell, Hb: Hemoglobin, HCT: Hematocrit, Plt: Platelet, CRP: C-reactive protein
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seizure concerning COVID-19 and take early precautions (5-7).

Among human coronaviruses, HCoV-229E, HCoV-OC43, 

HCoVNL63, and HCoV-HKU1 are common and endemic in 

the world. They are the causative agents of seasonal upper 

respiratory tract infections such as rhinitis, pharyngitis, and 

otitis. Sometimes, they can cause bronchitis, bronchiolitis, 

and asthma attacks. SARS-CoV and the Middle East respiratory 

syndrome (MERS-CoV) cause more serious respiratory 

symptoms. In addition to the respiratory symptoms of 

endemic coronaviruses (MERS-CoV and SARS-CoV), neurologic 

clinical pictures such as meningitis, encephalitis, Guillain-

Barre syndrome, necrotizing encephalopathy, and myelitis are 

reported. The agent was present in the cerebrospinal fluid (CSF) 

of patients, and histopathologically, cranial involvements such 

as viral particles, cerebral edema, ischemic pad, demyelination, 

and mononuclear cell infiltration were proven in the autopsies 

of some mortal cases (8,9). The pathobiology of these 

neuroinvasive viruses is not yet fully known. Accordingly, it is 

important to study the impacts of CoV infections on the nervous 

system (10). 

Angiotensin-converting enzyme 2 is found on the surfaces of 

glial cells and neurons, and the CNS may be a potential target 

of SARS-CoV-2 through this receptor (11). The accumulation of 

inflammatory markers may cause local cortical damage related 

to the COVID-19 infection, which triggers seizures (12). Patients 

with COVID-19 may present with fever, hypoxia, multiple organ 

failure, and serious metabolic and electrolytic irregularities; 

therefore, subclinical acute symptomatic seizures are expected 

in such patients. In some patients, seizures develop as a result of 

hypoxia, metabolic disorders, organ failure, and even cerebral 

damage, which may also occur in COVID-19 patients. In addition 

to data indicating that COVID-19 increases cerebral thrombosis, 

there are also papers suggesting that it triggers cerebral edema, 

which, in turn, triggers seizures (13). A study indicated that the 

cumulative risks of COVID-19 were high in patients diagnosed 

with epilepsy. In hospitalizations, epilepsy was related to 

mortality, and these cases were accompanied by high blood 

pressure (14).

Mao et al. (2) evaluated the neurologic involvement of 214 

inpatients and found a neurologic involvement rate of 25%. 

The rate of epilepsy was 0.5% among these neurologic findings. 

An electroencephalography (EEG) recording was not made 

in this study, and the virus was not isolated from the CSF (2). 

A COVID-19 diagnosis was verified in a patient who presented 

with meningoencephalitis findings, but the virus could not be 

isolated from the CSF (15). CSF PCR studies are important to 

demonstrate neurologic involvement rates accurately. Also, there 

is a meningitis/encephalitis report relating to SARS- CoV-2. SARS- 

CoV-2 RNA was found in the CSF, but a nasopharyngeal swab 

yielded a PCR-negative result (16). In a case report, a 78-year-old 

female patient presented initially for focal seizures, and then, a 

SARS-CoV-2 infection was found (17).

CSF positive and negative cases are found in the literature. 

This, in turn, supports the thought that seizure-triggering 

mechanisms may be different. A limitation to our cases was 

that we were unable to take EEGs or perform PCR on the CSF 

due to the pandemic conditions. We could have presented more 

valuable data and stronger interpretations if we were able to 

perform isolations from the CSF of COVID-19 positive patients 

with no risk factors (18). 

In the literature, a patient who presented to the ED reporting 

cough, fever, and headache was intubated 2 days afterward 

and was extubated in the ICU after 10 days. However, a non-

convulsive status epilepticus (NCSE) diagnosis was given when 

mental fog continued, despite normal magnetic resonance and 

CSF examination results. The patient was diagnosed with NCSE 

and treated with levetiracetam and clobazam (19). In our clinical 

observation, we provided symptomatic treatment to changes in 

mental state and agitation, especially inpatients, but we were 

unable to verify the NCSE distinctive diagnosis in these patients. 

Even if we had such cases, we were unable to identify them; 

the cases we examined consisted of epileptic cases with a motor 

component.

When planning treatment, the interaction of medication used for 

COVID-19 with antiepileptic medication should be considered. 

In these patients, levetiracetam treatment was started by 

considering the drug’s adverse effects and interactions. Provided 

that care is exercised on renal functions, levetiracetam is 

among the recommended drugs. It is necessary to perform dose 

adjustment in the event of renal insufficiency. Carbamazepine, 

lacosamide, phenytoin, and rufinamide may cause cardiac 

transmission abnormalities (20). It is logical to continue for 

approximately 6 weeks until the COVID-19 tests yield negative 

results and then to discontinue them quickly over 1-2 weeks. 

We will be able to determine the presence of seizures or lack 

thereof in patients in whom we started treatment only after a 

long-term follow-up, but for now, we have planned that they 

should receive antiepileptics for at least 6 months. ICU treatment 

was necessary for 3 of 10 patients because their seizures could 

not be controlled.
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Study Limitations

The limitations of our study were the low number of patients, the 
extraordinary circumstances caused by the pandemic, and the 
fact that CSF examinations and EEG scans were not performed 
to protect the healthcare personnel on duty. We included only 
seizures with a motor component in the study. We were unable 
to diagnose any NCSE, and we probably overlooked it clinically.

CONCLUSION
In conclusion, COVID-19 may rarely present with a seizure, 
sometimes with no other underlying causes. Prospective long-
term studies must be performed to identify the risk of patients 
with COVID-19 developing seizures or epilepsy in later months 
or years as a result of their disease. Also, post-mortem autopsy 
studies will be valuable to identify pathogenesis and involvement 
rates.
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INTRODUCTION
Myotonic dystrophy type 1 (DM1) is a very rare disease that 
can involve multiple systems, such as skeletal muscle, heart, 
smooth muscle, the eyes, or the endocrine and central 
nervous systems. DM1 exhibits an autosomal dominant 
inheritance pattern caused by the cytosine-thymine-guanine 
trinucleotide repeat (1,2). The disease is characterized by 
myotonia and progressive muscle weakness, and it is the most 
common muscular dystrophy in adults (1,2). Although various 

ocular abnormalities, particularly cataracts, are well known in 
patients with DM1, few studies and case reports are available 
on retinal involvement, such as retinal degeneration, the 
epiretinal membrane (ERM), and macular degeneration. In 
this study, we investigated the retinal involvement findings 
using optical coherence tomography (OCT) in patients who 
were followed up in the neuromuscular outpatient clinic with 
a diagnosis of DM1. As an OCT examination is a fast and non-
invasive instrument to search for posterior segment ocular 
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Objective: Myotonic dystrophy type 1 (DM1) is characterized by myotonia and progressive muscle weakness caused by the cytosine-thymine-
guanine trinucleotide repeat and is the most common muscular dystrophy in adults. Although various ocular abnormalities, particularly 
cataracts, are well known in patients with DM1, few studies and case reports are available on retinal involvement, such as retinal degeneration, 
the epiretinal membrane (ERM), and macular degeneration. In this study, we investigated the retinal involvement findings using optical 
coherence tomography (OCT) in patients who were followed up in the neuromuscular outpatient clinic with a diagnosis of DM1.

Methods: In this prospective cross-sectional study, 20 patients with genetically confirmed DM1 aged 18-65 years were included. The control 
group was formed from healthy individuals of a similar age and gender distribution to the patient group. Patients with diabetes mellitus, 
diabetic retinopathy, glaucoma, and previous cataract surgery were excluded from the study. Muscular impairment rating (MIR) scales were 
evaluated according to the distribution findings of myotonia and muscle weakness on a neurological examination. Patients were evaluated 
with OCT to examine macular and optic nerve morphology after ophthalmologic and fundus examinations were performed by a retinal 
specialist.

Results: The mean central macular thickness (CMT) values were 275.52±40.31 and 262.76±9.06 in the control and study groups, respectively 
(p=0.09). Subfoveal choroidal thicknesses (SFCT) were significantly higher in the study group (341.8±95.04 vs. 279.59±46.65; p=0.002). The 
mean retinal nerve fiber layer did not differ between the groups (103.6±14 vs. 101.3±12; p=0.12). No ERM was detected in any of the DM1 
patients. No correlation was found between CMT, SFCT, and the MIR stages (p<0.05).

Conclusion: Visual disturbances associated with DM1 may be caused by cataracts as well as retinal disorders. An OCT examination is a 
beneficial part of the routine ophthalmologic evaluation in DM1 patients.
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pathologies without pupillary dilatation, it might be a helpful 

tool to investigate the etiology of the visual impairment in DM1 

patients. 

METHODS
In this prospective cross-sectional study, 20 patients with 

genetically confirmed DM1 aged 18-65 years who were followed 

up in the Neuromuscular Outpatient Clinic of University of 

Health Sciences Turkey, Prof. Dr. Cemil Taşcıoğlu City Hospital 

were included in the study. Patients with diabetes mellitus, 

diabetic retinopathy (DR), glaucoma, and previous cataract 

surgery were excluded from the study. A control group was 

formed from healthy individuals of similar age and gender 

distribution to the patient group. Demographic and clinical data 

of the patients, such as age, gender, and disease duration, were 

noted. The muscle strength examination of the patients involved 

11 muscle groups including the bilateral neck flexors. The 

proximal and distal muscle groups were scored on the medical 

research council (MRC) (0-5 points) scale by manual muscle 

testing. Muscular impairment rating (MIR) scales were evaluated 

according to the distribution findings of myotonia and muscle 

weakness on the neurological examination (3). Accordingly, 

the patients were classified into five grades as patients without 

clinical muscle weakness in grade 1, clinical myotonia without 

limb weakness and weakness of the face and neck flexors in 

grade 2, distal weakness in grade 3, mild to moderate (MRC score 

<5) proximal weakness in grade 4, and severe (MRC score <3) 

proximal weakness in grade 5.

Patients were evaluated by OCT to examine the macular and 

optic nerve morphology after ophthalmologic and fundus 

examinations were performed by a retinal specialist. Macular 

and retinal nerve thickness measurements were made in both 

eyes. Choroidal thickness was evaluated using the enhanced 

depth imaging mode of 

spektral domain (SD)-OCT (Spectralis HRA + OCT; Heidelberg 

Engineering Inc., Heidelberg, Germany). Subfoveal choroidal 

thickness (SFCT) was measured between the hyperreflective 

retinal pigment epithelium-Bruch membrane complex and 

the hyperreflective scleral/choroidal junction (Figure 1). The 

presence of the ERM and similar pathologies were investigated. 

The ophthalmological examination findings, biomicroscopic 

findings, OCT findings [central macular thickness, retinal nerve 

fiber thickness (RNFL)], and OCT comments were recorded. The 

characteristics of the DM1 patients and control groups were 

compared.

Statistical Analysis

Statistical analyses were performed using SPSS 22.0 statistical 

software (SPSS Inc., Chicago, IL, USA). The data were determined 

to be normally distributed by the Kolmogorov-Smirnov test. 

Descriptive summary statistics are expressed as means (range 

and SD) for continuous variables and as frequencies and 

percentages for categorical variables. The relationships between 

the categorical data were evaluated with the chi-square test. 

To compare two independent groups, the Student’s t-test was 

used for normally distributed data, whereas the Mann-Whitney 

test was used for the not normally distributed data. Spearman’s 

correlation test was used to evaluate the relationship between 

disease duration and the MIR scale. A p value <0.05 was 

considered significant.

Ethics committee approval was obtained for the study from 

University of Health Sciences Turkey, Prof. Dr. Cemil Taşçıoğlu 

City Hospital Location Ethics Committee (30.06.2020-277). It was 

made following the principles of the Declaration of Helsinki. 

RESULTS
Twenty patients (10 males and 10 females; mean age 36.4±14.5; 

range 18-65 years) were included in the study group. The mean 

symptom duration of the patients was 10.8 years. According to 

the MIR scale, 10% of the patients were grade 1, 25% were grade 

2, 25% were grade 3, 20% were grade 4, and 20% were grade 5.

A choroidal neovascular membrane (CNVM) was found in one 

eye of one patient with retinal pigmentary changes in the 

fellow eye (Figure 2, 3). In another patient, paracentral acute 

middle maculopathy (PAMM) secondary to a possible transient 

arterial obstruction was detected on the OCT scan. A posterior 

subcapsular cataract was detected in 10% of the patients (n=2). 

No evidence of ERMs was detected in any of the DM1 patients.

Figure 1. SFCT was measured manually by an experienced retinal 
physician using an integrated caliper system
SFCT: Subfoveal choroidal thicknesses
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When OCT findings were examined in the study patients (40 

eyes of 20 patients), the mean central macula thickness (CMT) 

was 275.52±40.31 µm. The mean CMT in the control group was 

262.76±9.06 µm (p=0.09). The mean SFCT differed between the 

groups significantly (study: 341.8±95.04; control: 279.59±46.65 

µm; p=0.002). The mean RNFL values were 103.6±14 and 101.3±12 

µm in the study and control groups, respectively (p=0.12). 

No significant correlation was found between the MIR stages and 

the CMT, RNFL, or SFCT values of the study group (p>0.05).

The demographic, clinical, and OCT findings of the study and 

control groups are shown in Table 1.

DISCUSSION
In this study, the presence of retinal changes in patients with very 

rare DM1 disease was investigated via SD-OCT examinations. The 

central macular thickness, vitreoretinal interface, and SFCT were 

evaluated and compared to an age and sex-matched control 

group. Kersten et al. (4) reported a higher incidence of ERMs 

among DM1 patients. However, we did not detect the presence 

of ERMs in any of our patients. However, the mean SFCT was 

significantly higher in the DM1 patients than in the control 

group. 

To the best of our knowledge, choroidal thickening has 

not been reported in DM1 patients. The choroid is a very 

highly vascular tissue that plays an important role in the 

pathophysiology of many chorioretinal diseases, such as 

central serous chorioretinopathy (5). Several studies have 

indicated that choroidal thickness can increase as part of 

various inflammatory, rheumatologic, metabolic, and systemic 

diseases (6,7). Metabolic and endocrinologic pathologies 

are the most reported factors regarding the thickening of 

the choroid. Kurt et al. (8) reported that the SFCT was higher 

in inactive Graves disease patients than in a healthy control 

population. DR and its’ effect on choroidal thickness is a well-

researched topic. Choi et al. (9) reported on a large series of 

DR patients in whom treatment-naïve eyes with proliferative 

or severe non-proliferative DR had thicker choroids than 

eyes with mild to moderate non-proliferative DR, indicating 

a relationship between choroidal thickness and the DR stage 

(9). Additionally, some studies have reported that choroidal 

thickening decreases in response to diabetic macular edema 

treatment, such as intravitreal anti-vascular endothelial growth 

factor (VEGF) agents (10). Diabetes mellitus, insulin resistance, 

Table 1. Demographic, clinical, and OCT findings of the study 
and control groups

Study group 

(n=20) 
(mean ± SD)

Control group

(n=29) 
(mean ± SD)

p value

Age (years)

Mean

Min-max

36.4±14.5

18-65

38.55±15.3

17-60

0.55

Gender

Female

Male

10 (50%)

10 (50%)

14 (48%)

15 (52%)

0.89

Mean duration of 
disease (years)

10.8±5.2 - -

Muscular impairment 
rating scales

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

2 (10%)

5 (25%)

5 (25%)

4 (20%)

4 (20%)

-

-

-

-

-

-

-

-

-

-

OCT finding

Central macula thickness 

Subfoveal coroid 
thickness 

Retinal nerve fiber 
thickness

275.52±40.31

341.8±95.04

103.6±14

262.76±9.06

279.59±46.65

101.3±12

0.09

0.002

0.12

OCT: Optical coherence tomography, SD: Standard deviation, min: Minimum, max: 
Maximum

Figure 2. Type 1 CNVM was detected in the left eye of a 59-year-old 
male patient; the patient was recommended for anti-VEGF therapy
CNVM: Choroidal neovascular membrane, VEGF: Vascular endothelial growth 
factor

Figure 3. Retinal pigmentary changes were remarkable in the fellow 
eye of the same patient
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and dyslipidemia are common in patients with DM1 due to 

endocrine involvement (1,2,11). However, the reason for the 

significantly higher SFCT in our study group remains unclear. 

Although we did not include patients manifesting with diabetes 

mellitus, our study participants might have a prediabetic status 

affecting the SFCT or the choroidal tissue was thickened in 

DM1 secondary to other metabolic processes than glycemic 

pathways.

In addition to muscular dystrophy, many systemic findings, such 

as endocrinological, gastrointestinal, and cardiac systems, can 

accompany DM1 (11). The most common ocular involvement 

finding in DM1 is presenile cataract formation at rates of 90% 

(12). In our study group, the presence of cataracts was detected 

in only 10% of eyes. The reason for this low cataract rate might 

be the relatively young age of our study group.

Ptosis, ocular motility disorders, low intraocular pressure, and 

retinal pigment changes are other ocular abnormalities reported 

in patients with DM1 (12). Kersten et al. (4) observed signs of 

high ERM rates in patients with myotonic dystrophy. ERMs are 

a treatable cause of visual impairment that can lead to reduced 

best-corrected visual acuity (BCVA) and a reduction in other 

visual symptoms, such as metamorphosis and micropsy. ERMs 

are likely to be asymptomatic in DM1 patients because BCVA is 

affected in stage 2 and later ERM stages. The pathophysiology 

that causes an increase in ERM in patients with DM1 is unclear. 

In the general population, ERMs are associated with a variety of 

ocular abnormalities and systemic diseases, such as intraocular 

inflammation, retinal vein occlusion, DR, and trauma-causing 

conditions, including cataract extraction surgery (4,13-16). The 

reason why we did not detect any ERMs in our DM1 group might 

be because we included younger patients without diabetes 

mellitus and excluded pseudophakic eyes.

Kim et al. (17) reported a case with pigmentary retinopathy. In 

our case series, the CNVM was detected in the left eye and retinal 

pigmentary changes were observed in the fellow eye of the same 

patient. Zinkernagel et al. (18) reported a single case of a young 

DM patient with type 1 CNVM whom they treated with anti-VEGF 

injections. The presence of type 1 CNVM patient in our cohort 

was attributed to his older age rather than to DM1.

Posterior subcapsular cataracts were detected in two eyes, but 

cataract surgery was not planned because of good vision. PAMM 

was incidentally found in one eye of our patients. This situation 

was thought to be secondary to a temporary arterial obstruction, 

as PAMM has not been reported in DM1 patients.

Study Limitations

Our study had some limitations. The small sample size of our 
study group limited statistical power but DM1 is a rare disease 
and our study reflects the findings of a single center. We 
excluded pseudophakic patients to eliminate the possible effect 
of cataract surgery on the formation of ERM. Our study group 
consisted of younger DM1 patients compared to the study groups 
of previous reports and this may have affected the incidence of 
vitreomacular and retinal disorders in our group.

CONCLUSION
OCT is a readily available, fast, and accurate method to identify 
retinal pathologies, such as ERMs, even in the presence of 
cataracts. Additionally, the visual disturbances associated 
with myotonic dystrophy are not only caused by cataracts but 
by a variety of retinal disorders. We strongly recommend an 
OCT examination for DM1 patients as a part of the routine 
ophthalmologic evaluation. Further prospective studies will be 
conducted in a larger series of older patients.
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INTRODUCTION
In December 2019, coronavirus disease-2019 (COVID-19) and its 

newly diagnosed severe acute respiratory syndrome-coronavirus 

2 (SARS-CoV-2) agent, responsible of developing pneumonia, first 

broke out in Wuhan, China. The clinical spectrum of SARS-CoV-2 

infection appears to be wide, encompassing asymptomatic 

infection, mild upper respiratory tract illness, severe viral 

pneumonia with respiratory failure, and even death, with many 

patients being hospitalized with pneumonia in Wuhan (1).

Healthcare workers (HCW) are continually faced by factors such 

as infectious diseases and exposure to chemical and physical 

agents. As of 14 February, 2021, 108,153,741 cases were reported 

related to COVID-19, and 2,579,896 cases were reported in our 

country on the same date (2). In the 2002 SARS outbreak, 1.725 

HCW have been infected. As of 11 February, 2020, 1.716 Chinese 

HCW was infected with COVID-19. HCW were diagnosed among 

the first 15 cases (3). As of 10 December, 2020, of 1,100,000 HCW, 

more than 120,000 were infected with COVID-19, according to 

the statement of the Turkish Ministry of Health (4).

HCW actively participating in combating the COVID-19 epidemic 

may be concerned with their families or coworkers contracting 

the virus or themselves. They may also experience rage, anger, 

anxiety, and insomnia due to the high performance expected 

from them (5). Being isolated, working in high-risk areas, and 

being in direct contact with infected people are common causes 
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of trauma (6,7). Widespread media coverage of the clinical course 
and mortality rate of the outbreak intensifies the personal risk. 
Working in a high temperature with two layers of protection 
and masks during long working hours increases the stress. 
Moreover, behaviors such as not eating or drinking to prevent 
being infected and not being able to go to the toilet during the 
busy working hours make the process difficult for HCW. These 
conditions exhaust the staff both physically and psychologically 
and cause increased stress (8). Work-related tension and exposure 
to high stress could cause physical, behavioral, emotional, and 
psychological problems, which can lead to chronic diseases (9). 
Work stress is defined as a situation that causes inadequacy in 
the abilities of the individual and creates tension on both the 
physical and psychological levels, which can lead to physiological 
depression and anxiety, headache, muscle tension, insomnia, 
and lack of attention. Stress and altered hormonal activity 
can cause a vicious cycle of insomnia. This vicious cycle was 
experienced during the SARS outbreak, and an improvement in 
the sleep cycles of the employees was observed only two weeks 
after the end of the crisis (8,9).

Ensuring the safety, fulfillment, and support of HCW is important 
during an outbreak to protect them from depression, anxiety, and 
stress, which were manifested during the COVID-19 outbreak. 
Regarding COVID-19, it is important to identify the operations 
and situations that pose a risk to the employees, determine 
the processes that need to be improved, find solutions, and 
immediately implement the regulations and measures for the 
identified risks to provide the best health service and protect the 
health of HCW, who work devotedly, and their families.

METHODS
University of Health Sciences Turkey, Bakırköy Dr. Sadi Konuk 
Training and Research Hospital is a tertiary training and research 
hospital in Istanbul, which is the most populous city in Turkey. 
Our hospital’s healthcare professionals work devotedly to serve 
this population. This is a prospective study, which included 446 
HCW working in the frontline between May and September in 
our hospital. All individuals consented to participate in the 
study. A power analysis was performed to obtain meaningful 
results for our study. Out of 1.083 HCW working in the frontline, 
383 were included in the study. A form consisting of questions on 
basic demographic data and direct and indirect exposure risks 
to COVID-19 and depression anxiety stress scale (DASS-21) were 
used as data collection tools (10). The data collection tools were 
prepared via Google forms. They were delivered to healthcare 
professionals online, and the answers were collected in the same 
way. All subjects gave consent prior to registration. Two options 

are given on the informed consent page (yes/no). Subjects who 

selected “yes” were included in the study. We asked questions on 

basic demographic data and direct and indirect exposure risks to 

COVID-19 in Supplement 1 and used the DASS in Supplement 2.

DASS-21 was created by Lovibond and Lovibond, which is the 

shorter version of DASS-42 (11). The psychometric properties of 

the Turkish version of DASS-21 in normal and clinical samples 

were introduced by Saricam (12). In the normal sample, the test-

retest correlation coefficients (r) were 0.68 for the depression 

subscale, 0.66 for the anxiety subscale, and 0.61 for the stress 

subscale. This scale is a 4-point Likert-type scale and consists of 

seven questions that measure “depression, stress, and anxiety 

dimensions”. If the individual has five points or more from the 

depression subdimension, four points or more from the anxiety, 

and eight points or more from the stress, this indicates that he/

she has a relevant problem.

The Ethics Committee of the University of Health Sciences 

Turkey, Bakırköy Dr. Sadi Konuk Training and Research Hospital, 

approved the questionnaire and methodology for this study 

(approval number: 2020/145). The authors assert that all 

procedures contributing to this work comply with the ethical 

standards of University of Health Sciences Turkey, Bakırköy Dr. 

Sadi Konuk Training and Research Hospital and the Helsinki 

Declaration of 1975, as revised in 2008. The participants’ consent 

to participate in the study was requested personally from each 

individual.

Statistical Analysis

Number Cruncher Statistical System (NCSS) 2007 (Kaysville, 

Utah, USA) program was used for the statistical analysis. Besides 

comparing descriptive statistical methods (mean, standard 

deviation, median, frequency, rate, minimum, and maximum), 

Mann-Whitney U test was used for two groups of variables, 

which were non-normally distributed, to compare quantitative 

data. Kruskal-Wallis test was used for comparing three or more 

groups, which were non-normally distributed, and Dunn-

Bonferroni test was used to determine the group that caused the 

difference. Spearman’s correlation analysis was used to evaluate 

the relationships between quantitative variables. A p value less 

than 0.05 was considered statistically significant.

RESULTS
Our study included 446 people: 70.9% (n=316) women and 

29.1% (n=130) men, working at University of Health Sciences 

Turkey, Bakırköy Dr. Sadi Konuk Training and Research Hospital. 

The mean age was 32.7±8.65, with an age range between 20 
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and 64 years. It was observed that 24.9% of the participants were 
physicians; 39.7%, nurses; 35.4%, other professions (Table 1).

Regarding the direct and indirect COVID-19 exposure risks, it 
was observed that 58.1% of the subjects worked over 40 hours 
during the COVID-19 outbreak. 86.1% (n=384) of the participants 
were in contact with patients diagnosed with COVID-19. 79.2% 
(n=304) of the participants, who were in contact with patients 
diagnosed with COVID-19, stated that the patients wore a surgical 
mask during contact. 88.8% (n=396) of HCW participating in the 
study stated that, among their colleagues, 37.2% (n=166) were 
diagnosed with COVID-19 in acquaintance out of workplace 
(Table 2).

During the COVID-19 outbreak, 40.1% of the subjects’ units were 
changed. Changes in the assigned units were in the ER, 12.8% 

(n=23), intensive care unit, 29.1% (n=52), inpatient clinic, 42.5% 
(n=76), operating room, 0.6% (n=1), and outpatient clinic, 15.1% 
(n=27) (Table 2).

The distribution of the answers given by the healthcare 
professionals who participated in the study to the questions of 
DASS-21 are shown in Table 3.

On evaluating the DASS-21 scores according to the descriptive 
features (Table 4), the DASS-21 scores of the women HCW were 
significantly higher than men (p=0.008; p=0.001; p=0.001; 
p<0.01). The anxiety score of single HCW was statistically 
significantly higher than the married ones (p=0.013; p<0.05).

Table1. Distribution of descriptive properties

n=446 n %

Age (years)
Avg. ± SD 32.76±8.65

Min-max (med.) 20-64 (30)

Sex
Female 316 70.9

Male 130 29.1

Marital status
Single 242 54.3

Married 204 45.7

Partner’s 
profession 
(n=204)

Healthcare 
professional 69 33.8

Not a healthcare 
professional 114 55.9

Unemployed 21 10.3

People 
responsible 
for taking care 
(n=404)

No 173 42.8

Yes 231 57.2

Place to stay after 
work

Home 357 80.0

Where I set up with 
my own means 50 11.3

Where the 
institution arranges 39 8.7

Profession

Physician 111 24.9

Nurse 177 39.7

Other 158 35.4

Education level

Attending physician 55 12.2

Physician assistant 56 12.3

 Graduate 44 10.1

Undergraduate 160 35.9

Associate degree 90 20.3

High school 41 9.2

SD: Standard deviation, Min: Minimum, Max: Maximum, Med.: Median, Avg.: 
Average

Table 2. Distribution of COVID-19 exposure

n=446 n %

Working experience

Med. ± SD; 9.76±9.25

1-5 years 220 49.3

6-10 years 64 14.3

11-20 years 93 20.9

≥21 years 69 15.5

Weekly working hours (hr) 
Avg. ± SD; 45.92±6.70

≤40 hours 187 41.9

>40 hours 259 58.1

Assigned unit before 
pandemic

Emergency room 64 14.3

Intensive care unit 38 8.5

Inpatient services 92 20.6

Operating room 127 28.5

Outpatient units 125 28.0

Change of unit during 
pandemic

Yes 179 40.1

No 267 59.9

Assigned unit (n=179)

Emergency room 23 12.8

Intensive care unit 52 29.1

Inpatient services 76 42.5

Operating room 1 0.6

Outpatient units 27 15.1

Contact with COVID-19 
patient

Yes 384 86.1

No 62 13.9

Contact with mask wearing 
COVID-19 patient (n=384)

Yes 304 79.2

No 80 20.8

Colleagues diagnosed with 
COVID-19

Yes 396 88.8

No 50 11.2

Acquaintances diagnosed 
with COVID-19 outside work 
place

Yes 166 37.2

No 280 62.8

Chronic disease
Yes 80 17.9

No 366 82.1

Psychological support 
request

Yes 30 6.7

No 416 93.3

Med.: Median, SD: Standard deviation, COVID-19: Coronavirus disease-2019, Avg.: 
Average



186

Polat and Coşkun. Working in a Pandemic Hospital during COVID-19 Outbreak Eur Arch Med Res 2021;37(3):183-91

There was a statistically significant difference among the 

anxiety and stress scores of the hospital staff according to 

their professional status (p=0.023; p<0.05; p=0.004; p<0.01). 

According to the results of the dual comparison performed to 

determine the difference, the anxiety score of participating 

nurses was significantly higher than those in other professions 

(p=0.023; p<0.05). The stress score of participating physicians or 

nurses was significantly higher than those in other professions 

(p=0.030; p=0.007; p<0.05) (Table 4).

On evaluating COVID-19 exposure risk and DASS-21 scores (Table 

5), DASS-21 scores of the coworkers diagnosed with COVID-19 

were statistically significantly higher than colleagues not 

diagnosed with COVID-19 (p=0.001; p<0.01).

DASS-21 scores of HCW with any relatives diagnosed with 

COVID-19 outside of the workplace were statistically significantly 

higher than those with relatives not diagnosed with COVID-19 

(p=0.008; p<0.01; p=0.025; p<0.05; p=0.025; p<0.05) (Table 5).

The depression and stress scores of HCW working over 40 hours 

per week were statistically significantly higher than those working 

less than 40 hours per week (p=0.003, p<0.01; p=0.024, p<0.05, 

respectively) (Table 5).

During the COVID-19 outbreak, the depression, anxiety, and 

stress scores of HCW who had a change in their units were 

statistically significantly higher than those experiencing no 

changes (p=0.007, p<0.01; p=0.034, p<0.05; p=0.001, p<0.01, 

respectively) (Table 5).

DISCUSSION
HCW experience significant stress during infectious outbreaks. 

COVID-19 is a worldwide major public health problem, which 

is complex, infectious, and often sensitive. It brings significant 

difficulties regarding social prevention, control, and pre-pure 

therapy. Moreover, reports on the psychological impact of SARS 

on HCW have shown that high levels of distress are common (7). 

Table 3. Distribution of the answers given to the depression, anxiety, and stress scale questions

 

 

None of the time Some of the time Most of the time All of the time

n % n % n % n %

I found it difficult to relax 65.0 14.6 205.0 46.0 131.0 29.4 45.0 10.0

I was aware of dryness of my mouth 118.0 26.5 202.0 45.3 96.0 21.5 30.0 6.7

I couldn’t seem to experience any positive feeling at all 104.0 23.3 219.0 49.1 86.0 19.3 37.0 8.3

I experienced breathing difficulty (e.g., excessively rapid 
breathing, breathlessness in the absence of physical exertion) 166.0 37.2 193.0 43.3 64.0 14.3 23.0 5.2

I had a hard time taking the first step required to do a job 150.0 33.6 197.0 44.2 78.0 17.5 21.0 4.7

I tended to over-react to situations 138.0 30.9 175.0 39.2 107.0 24.0 26.0 5.8

I experienced trembling (e.g., in the hands) 266.0 59.6 122.0 27.4 51.0 11.4 7.0 1.6

I felt that I was using a lot of nervous energy 138.0 30.9 176.0 39.5 103.0 23.1 29.0 6.5

I was worried about situations in which I might panic and 
make a fool of myself 227.0 50.9 144.0 32.3 53.0 11.9 22.0 4.9

I had the feeling that I had no expectations 161.0 36.1 161.0 36.1 87.0 19.5 37.0 8.3

I found that I was very irritable 245.0 54.9 118.0 26.5 56.0 12.6 27.0 6.1

It was hard to relax and release myself 116.0 26.0 189.0 42.4 100.0 22.4 41.0 9.2

I felt sad and depressed 140.0 31.4 185.0 41.5 85.0 19.1 36.0 8.1

I was intolerant of anything that kept me from getting on 
with what I was doing 170.0 38.1 178.0 39.9 68.0 15.2 30.0 6.7

I felt I was close to panic 175.0 39.2 171.0 38.3 78.0 17.5 22.0 4.9

I was unable to become enthusiastic about anything 147.0 33.0 176.0 39.5 88.0 19.7 35.0 7.8

I felt I was pretty worthless 189.0 42.4 139.0 31.2 65.0 14.6 53.0 11.9

I felt that I was rather touchy 157.0 35.2 169.0 37.9 91.0 20.4 29.0 6.5

I was aware of the action of my heart in the absence of 
physical exertion (e.g., sense of heart rate increase, heart 
missing a beat)

144.0 32.3 187.0 41.9 80.0 17.9 35.0 7.8

I felt scared without any good reason 160.0 35.9 170.0 38.1 82.0 18.4 34.0 7.6

I felt that life wasn’t worthwhile 155.0 34.8 167.0 37.4 80.0 17.9 44.0 9.9
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Table 4. Evaluation of depression, anxiety, and stress scale scores according to descriptive features

Depression Anxiety Stress

Age (years)
ra -0.020 -0.061 -0.050

p 0.678 0.201 0.288

Sex

Female (n=316)
Min-max (med.) 0-21 (7) 0-20 (6) 0-21 (7)

Avg. ± SD 7.52±5.14 6.63±4.56 7.71±4.89

Male (n=130)
Min-max (med.) 0-21 (6) 0-21 (4) 0-21 (5)

Avg. ± SD 6.12±4.97 4.78±4.46 5.9±4.9

Test value Z: -2.645 Z: -4.410 Z: -3.739

p b0.008** b0.001** b0.001**

Marital status

Single (n=242)
Min-max (med.) 0-21 (7) 0-21 (5) 0-21 (7)

Avg. ± sd 7.65±5.74 6.65±4.87 7.64±5.23

Married (n=204)
Min-max (med.) 0-19 (6) 0-18 (5) 0-21 (7)

Avg. ± SD 6.47±4.21 5.43±4.17 6.64±4.57

Test value Z: -1.538 Z: -2.472 Z: -1.757

p b0.124 b0.013* b0.079

Partner’s 
profession (n=204)

Healthcare 
professional (n=69)

Min-max (med.) 0-18 (6) 0-15 (5) 0-16 (7)

Avg. ± sd 6.43±4 5.24±3.81 6.75±4.14

Not a healthcare 
professional (n=114)

Min-max (med.) 0-19 (7) 0-18 (6) 0-21 (7)

Avg. ± SD 6.74±4.45 5.97±4.44 7.09±4.86

Unemployed (n=21)
Min-max (med.) 0-13 (5) 0-12 (2) 0-13 (3)

Avg. ± SD 5.19±3.97 3.57±3.61 4.33±4.05

Test value χ2: 2.271 χ2: 6.641 χ2: 6.676

p c0.321 c0.036* c0.036*

People responsible 
for taking care (n 
= 404)

No (n=173)
Min-max (med.) 0-21 (6) 0-20 (5) 0-21 (6)

Avg. ± SD 7.13±5.44 6.09±4.76 6.96±5.07

Yes (n=231)
Min-max (med.) 0-21 (7) 0-21 (6) 0-21 (7)

Avg ± SD 7.02±4.94 5.97±4.51 7.27±4.9

Test value Z: -0.120 Z: -0.074 Z: -0.757

p b0.904 b0.941 b0.449

Place to stay after 
work

Home (n=357)
Min-max (med.) 0-21 (7) 0-21 (5) 0-21 (7)

Avg. ± SD 7.17±5.15 6.1±4.64 7.2±5.03

Where I set up with my 
own means (n=50)

Min-max (med.) 0-21 (6) 0-17 (5) 0-19 (7)

Avg. ± SD 6.96±5.28 6.08±4.62 7.1±4.8

Where the institution 
arranges (n=39)

Min-max (med.) 0-18 (7) 0-14 (6) 0-16 (7)

Avg. ± SD 6.77±4.79 5.97±4.3 7.1±4.62

Test value χ2: 0.179 χ2: 0.013 χ2: 0.044

p c0.915 c0.994 c0.978

Profession

Physician (n=111)
Min-max (med.) 0-21 (7) 0–19 (5) 0–20 (7)

Avg. ± SD 7.53±5.26 5.84±4.52 7.63±4.98

Nurse (n 177)
Min-max (med.) 0-21 (7) 0-20 (6) 0-21 (7)

Avg. ± SD 7.36±4.91 6.69±4.5 7.74±4.76

Other (n=158)
Min-max (med.) 0-21 (6) 0-21 (5) 0-21 (5)

Avg. ± SD 6.54±5.25 5.59±4.72 6.24±5.05

Test value χ2: 3.951 χ2: 7.513 χ2: 11.033

p c0.139 c0.023* c0.004**
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Table 5. Evaluation of depression, anxiety, and depression scale scores regarding COVID-19 exposure

Depression Anxiety Stress

Working experience

1-5 years (n=220)
Min-max (med.) 0-21 (7) 0-21 (5) 0-21 (7)

Avg. ± SD 7.55±5.51 6.5±4.84 7.65±5.13

6-10 years (n=64)
Min-max (med.) 0-21 (5.5) 0-18 (5) 0-19 (5)

Avg. ± SD 6.84±5.36 5.33±4.48 6.23±5.1

11-20 years (n=93)
Min-max (med.) 0-21 (7) 0-20 (6) 0-21 (7)

Avg. ± SD 6.74±4.41 5.87±4.06 7.04±4.42

≥21 years (n=69)
Min-max (med.) 0-19 (6) 0-18 (5) 0-21 (7)

Avg. ± SD 6.46±4.46 5.78±4.57 6.77±4.87

Test value χ2: 1.965 χ2: 3.646 χ2: 5.272

p c0.580 c0.302 c0.153

Weekly working hours 

≤40 hours (n=187)
Min-max (med.) 0–21 (5) 0-21 (5) 0-21 (6)

Avg. ± SD 6.29±4.83 5.72±4.64 6.59±4.82

>40 hours (n=259)
Min-max (med.) 0-21 (7) 0-20 (6) 0-21 (7)

Avg. ± SD 7.7±5.26 6.36±4.56 7.61±5.02

Test value Z: -2.999 Z: -1.775 Z: -2.256

p b0.003** b0.076 b0.024*

Change of unit during 
pandemic

Yes (n=179)
Min-max (med.) 0-21 (7) 0-20 (6) 0-21 (7)

Avg. ± SD 7.72±4.9 6.41±4.66 7.59±4.97

No (n=267)
Min-max (med.) 0-21 (6) 0-21 (5) 0-21 (7)

Avg. ± SD 6.7±5.24 5.87±4.56 6.91±4.94

Test value Z: -2.681 Z: -1.344 Z: -1.592

p b0.007** b0.179 b0.111

Assigned unit (n=179)

Emergency room 
(n=23)

Min-max (med.) 0-18 (7) 0-13 (5) 0-17 (7)

Avg. ± SD 7.35±5.36 5.96±4.11 7.65±4.78

Intensive care unit 
(n=52)

Min-max (med.) 0-21 (7,5) 0-20 (6) 0-21 (7)

Avg. ± SD 8.52±5.4 6.9±5.16 7.94±5.18

Inpatient services 
(n=76)

Min-max (med.) 0-21 (7) 0-19 (6) 0-20 (7.5)

Avg.± SD 7.54±4.66 6.29±4.57 7.61±4.91

Table 4. Continued

Depression Anxiety Stress

Chronic disease

Yes (n=80)
Min-max (med.) 0-21 (7) 0-21 (6) 0-21 (7)

Avg. ± SD 7.81±5.34 7.24±4.84 8.1±5.52

No (n=366)
Min-max (med.) 0-21 (6) 0-20 (5) 0-21 (7)

Avg. ± SD 6.96±5.07 5.84±4.52 6.98±4.81

Test value Z: -1.257 Z: -2.478 Z: -1.406

p b0.209 b0.013* b0.160

Psychological 
support request

Yes (n=30)
Min-max (med.) 1-21 (8.5) 0-21 (8) 1-21 (9.5)

Avg. ± SD 10.2±5.59 9.63±5.46 10.9±5.25

No (n=416)
Min-max (med.) 0-21 (6) 0-20 (5) 0-21 (7)

Avg. ± SD 6.89±5.03 5.83±4.43 6.91±4.83

Test value Z: -3.157 Z: -3.884 Z: -3.930

p b0.002** b0.001** b0.001**

ar: Spearman’s correlation coefficient, bMann-Whitney U test, cKruskal-Wallis test, *p<0.05, **p<0.01, Med.: Median, SD: Standard deviation, Avg.: Average
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Many HCW were emotionally affected during the SARS outbreak. 

Therefore, it is very important for health institutions to provide 

psychosocial support and intervention to HCW during outbreaks 

(13). Understanding the psychological impact of the COVID-19 

outbreak among HCW will guide us to take the necessary 

measures and plan improvements.

Of the 446 HCW participating in our study, 70.9% were women, 

and DASS-21 scores in women were significantly higher than men. 

In terms of profession, 24.9% of the participants were physicians, 

and 39.7% were nurses. The anxiety scores of the participating 

nurses and stress scores of participating physicians and nurses 

were higher than other occupational groups. The anxiety score 

of single HCW was also higher than married one. Similar to our 

study, the study investigating the psychological impact of the 

SARS outbreak in 2003 on HCW in Singapore reported that 

single HCW were at higher risk than married ones. It has 

been reported that single HCW are 1.4 times more likely to 

experience psychiatric symptoms than married ones (13). In a 

study including 469 HCW during the H1N1 pandemic, nurses 

were also shown to be more worried than other healthcare 

staff (14). In numerous studies conducted in the UK, 28-

32% of the doctors and nurses achieved a score above the 

“emotional distress” threshold in the 12-Item General Health 

Questionnaire (15-17).

Table 5. Continued

Depression Anxiety Stress

Assigned unit (n=179)

Operating room (n=1)
Min-max (med.) 12 12 13

Avg.± SD 12 12 13

Outpatient unit (n=27)
Min-max (med.) 0-18 (7) 0-15 (6) 0-16 (8)

Avg. ± SD 6.85±4.16 6±4.42 6.59±4.98

Test value χ2: 0.878 χ2: 0.393 χ2: 0.795

p c0.831 c0.942 c0.851

Contact with COVID-19 
patient

Yes (n=384)
Min-max (med.) 0-21 (7) 0-21 (5) 0-21 (7)

Avg. ± SD 7.24±5.1 6.24±4.57 7.44±4.95

No (n=62)
Min-max (med.) 0-21 (6) 0-19 (4) 0-21 (5)

Avg. ± SD 6.31±5.25 5.13±4.75 5.6±4.71

Test value Z: -1.496 Z: -2.119 Z: -2.826

p b0.135 b0.034* b0.005**

Contact with mask 
wearing COVID-19 patient 
(n=384)

Yes (n=304)
Min-max (med.) 0-21 (6) 0-21 (5) 0-21 (7)

Avg. ± SD 7.03 ± 5.08 6.08±4.53 7.21±4.93

No (n=80)
Min-max (med.) 0–21 (7.5) 0-19 (6.5) 0-20 (8)

Avg. ± SD 8.03 ± 5.13 6.89±4.67 8.31±4.99

Test value Z: −1.758 Z: -1.446 Z: -1.808

p b0.079 b0.148 b0.071

Colleagues diagnosed with 
COVID-19

Yes (n=396)
Min-max (med.) 0–21 (7) 0-21 (6) 0-21 (7)

Avg. ± SD 7.41 ± 5.07 6.34±4.6 7.55±4.93

No (n=50)
Min-max (med.) 0–21 (3.5) 0-19 (3) 0-19 (4)

Avg. ± SD 4.7 ± 4.95 4.12±4.2 4.3±4.17

Test value Z: −3.991 Z: -3.683 Z: -4.657

p b0.001** b0.001** b0.001**

Acquaintances diagnosed 
with COVID-19 outside 
work place

Yes (n=166)
Min-max (med.) 0–21 (7) 0-21 (6) 0-21 (7)

Avg. ± SD 7.91 ± 5.18 6.75±4.82 8.08±5

No (n=280)
Min-max (med.) 0–21 (6) 0-19 (5) 0-21 (7)

Avg. ± SD 6.64 ± 5.05 5.7±4.43 6.65±4.86

Test value Z: −2.647 Z: -2.236 Z: -2.955

p b0.008** b0.025* b0.003**
bMann-Whitney U test, Kruskal-Wallis test, *p<0.05, **p<0.0, Med.: Median, SD: Standard deviation, COVID-19: Coronavirus disease-2019, Avg.: Average
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Long weekly working hours can cause an increase in stress 
related to COVID-19 infection, caused by respiratory droplets 
and close contact transmission. Ran Li et al. showed that 
significant COVID-19 infection rates were detected connected 
to the daily working hours. Depending on the risks of the 
workplaces of HCW, it is recommended that the hours of duty 
be limited to less than 10 hours a day (3). HCW in China have 
long working hours, exceeding an average of 54 hours per 
week (18). In our study, it was observed that 58.1% of the HCW 
worked over 40 hours. Depression and stress scores of HCW 
working more than 40 hours a week were higher compared 
with those working 40 hours a week or less. Long working 
hours will probably increase the risk of infection for HCW, 
while moderate working hours will benefit the employee’s 
safety. It can be said that long working hours increase the risk 
of infection in employees, as well as causing psychological 
effects, which may be associated with fear of infection.

In our study, the stress, depression, and anxiety scores of 384 
(86.1%) HCW, who were in contact with patients diagnosed 
with COVID-19, were higher than HCW who were not in 
contact with the patients. In a study including 1257 HCW 
working in the clinic of COVID-19 patients in 34 hospitals 
in China, it was reported that the symptoms of depression, 
anxiety, and distress in nurses, women, and frontline HCW 
were more severe than other HCW (19). In a study examining 
traumatization in teams that helped control COVID-19, nurses 
who were in close contact with patients diagnosed with 
COVID-19 and who were directly exposed to their physical 
and psychological cases were prone to traumatization (20). In 
another study conducted during the COVID-19 outbreak, the 
prevalence of stress related insomnia among HCW was 36.1%, 
and during the SARS outbreak, it was 34.2% in Hong Kong 
and 37% in Taiwan (8). Similar to the results of our study, 
in a study conducted in Singapore including HCW who also 
worked hard during the epidemic, 68 participants (14.5%) 
were found positive for anxiety, 42 (8.9%) for depression, and 
31 (6.6%) for stress (21). During the H1N1 influenza pandemic, 
a study including HCW reported that 56.7% of HCW were 
worried about the pandemic and their anxiety levels were 
moderately high, and 20.7% presented scores that indicated 
mild-to-moderate psychological distress (14). For this reason, 
precautions should be taken against the psychological 
problems that may occur in HCW who participate actively in 
the pandemic process.

88.8% of HCW, who participated in our study, were diagnosed 
with COVID-19 among their colleagues. In our hospital, which 
serves as a pandemic hospital, 343 HCW were diagnosed with 

COVID-19 between 15 March and 30 August. China reported 
that, by February 25, 2020, 3387 infected HCW were in Hubei 
only, of which at least 18 died (22). As HCW participate actively 
in the treatment and care of patients during a pandemic, 
the risks of contracting the disease increase. This affects the 
psychology of HCW.

37.2% of the participants stated they have relatives 
who have been diagnosed with COVID-19, outside their 
workplace. Anxiety, depression, and stress scores of HCW 
with any relatives diagnosed with COVID-19, outside the 
workplace, were found to be statistically significantly 
higher than those without. During the H1N1 pandemic, 
very few HCW (6.6%) restricted their social contact, and 
fewer (3.8%) were isolated by family members and friends 
for working in the hospital. However, the degree of anxiety 
was significantly associated with the restriction of social 
contacts (14). We think that HCW’s fear of infecting their 

families and therefore being isolated from them can increase 

their stress. 

Study Limitations

Our study has limitations. Data obtained from self-reported 
answers were not verified against medical records. Performing 
similar studies with larger samples on how to protect HCW 
will provide significant benefits to the public health. We hope 
that our findings will contribute to the work of psychological 
studies and support strategies that can minimize the 
psychological impact, anxiety, depression, and stress during 

the COVID-19 pandemic.

CONCLUSION
The pandemic process affects HCW even more with the 
exposure to patients diagnosed with COVID-19. Psychological 
support programs should be planned, and psychosocial 
support and intervention should cover all HCW. Identifying 
mental health problems such as depression, anxiety, and 
stress and the factors affecting them will enable developing 
appropriate screening and intervention programs for HCW. 
With the improvements and interventions, HCW can go 
through this intense process with minimal damage.
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INTRODUCTION
Patients with an anophthalmic socket may develop 

enophthalmos, shallow fornices, and deep upper eyelid sulci 

due to gradual fibrosis of orbital tissues (1). As a result, dermis 

fat grafts have been utilized to correct enophthalmos and 

repair eyelid volume loss (2-7). The usage of dermis fat grafts is 

especially significant in patients with an anophthalmic socket, 

since deep upper eyelid sulcus deformities can negatively impact 

their appearance, causing cosmetic concerns. Therefore, in this 

case report, we present the surgical repair of a deep sulcus 

deformity in the upper eyelid due to an anophthalmic socket 

using dermis fat grafting.

CASE PRESENTATION
Written informed consent was obtained from the patient for the 

publication of this case report and any accompanying images. 

This case report follows the ethical principles outlined in the 

Declaration of Helsinki.

A 42-year-old woman presented to our clinic due to 

dissatisfaction with the sunken appearance of her right upper 

eyelid. She had a previous history of evisceration surgery and 

had been using an ocular prosthesis for 30 years since then. 

Ophthalmologic examination revealed a deep sulcus deformity 

of the right upper eyelid (Figure 1a). There was an implant in 

the orbit, and no pathology was observed in the anophthalmic 

socket. Thus, she was recommended rejuvenation of the upper 

eyelid sulcus deformity using a dermis fat graft. Under general 

anesthesia, the upper eyelid crease was marked using a sterile 

marking pen. Then, 3 cc of a local anesthetic solution (2% 

lidocaine with 1:100,000 epinephrine, diluted half with saline) 

was injected along the eyelid crease. Next, a skin incision in 

the upper eyelid crease was made using a Westcott scissor,and 

the orbicularis muscle and orbital septum were opened (Figure 

1b). Afterward, the preaponeurotic fat was identified and 

exposed. The periosteum overlaying the superior orbital rim 

was dissected, and the atrophic area in the superior-nasal and 

superior-temporal orbital regions was observed (Figure 1c). 
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 Abstract

Enophthalmos, shallow fornices, and deep superior sulci in the eyelids may be encountered in patients with an anophthalmic socket due to 
gradual fibrosis of orbital tissues. Herein, a 42-year-old woman presented to our clinic due to dissatisfaction with the sunken appearance of 
her right upper eyelid. She had undergone evisceration surgery in the past and had been using a prosthesis in the right eye for the last 30 
years. Moreover, ophthalmologic examination revealed a deep superior sulcus deformity of the right eyelid. A dermis fat graft was placed 
and volumetric correction of the right upper eyelid sulcus deformity was performed, which resulted in significant rejuvenation of the upper 
eyelid sulcus deformity on postoperative follow-up. In conclusion, dermis fat grafts can be used as a safe alternative method for volumetric 
correction of intraconal or extraconal volume loss that develops in patients with an anophthalmic socket.
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The horizontal size of the eyelid skin incision was measured. 

Then, the superolateral quadrant of the gluteal region was 

marked using the marking pen. Approximately 2 cc of the local 

anesthetic solution (2% lidocaine with 1:100,000 epinephrine, 

diluted half with saline) was injected, and a 2×1×0.5 cm dermis 

fat graft was harvested from the gluteal region (Figure 1d, 2a). 

Since postoperative atrophy can be observed in the dermis fat 

graft, the graft harvested was roughly 30% larger than the orbital 

defect. The size of the harvested graft can vary depending on the 

surgeon’s preference (7). The donor site was then repaired with 

primary closure using 3-0 polyglactin sutures. The epidermal 

layer of the harvested graft was excised in order to ensure better 

vascularization of the graft in the recipient bed and to prevent 

possible cyst formation.

Following excision, the dermis fat graft was placed in the 

atrophic area, with the dermis part facing anteriorly and the fat 

part posteriorly (Figure 2b). The superior border of the dermis 

fat graft was anchored in place to the superior orbital rim using 

6-0 polyglactin sutures. The graft was then trimmed to fit the 

available space, and the superior sulcus deformity was observed 

to significantly improve (Figure 2c). Then, the upper eyelid 

crease was reformed using 6-0 polyglactin sutures and the skin 

incision was closed. Follow-up examination on postoperative 

day 10 showed further significant improvement of the upper 

eyelid sulcus deformity (Figure 2d).

DISCUSSION
An optimum anophthalmic socket is required for ideal 

positioning of an ocular prosthesis. Anophthalmic sockets can 

develop various complications, including discharge, infection, 

entropion, ectropion, conjunctival cysts, orbital implant 

exposure or extrusion, orbital implant migration, contracted 

socket, and ptosis (1-9). Moreover, the mechanical impact of the 

prosthetic eye can lead to gradual volume loss in orbital tissues, 

which affects the positioning of a prosthesis and consequently 

increases the risk of complications (1).

In ophthalmology, volume augmentation in the anophthalmic 

socket is among the most common areas of use for dermis fat 
grafts (1-5). These grafts, in particular, can be used to repair 
volume deficits in the upper and lower eyelids. While they can 
be placed in the intraconal space, they can also be preferred for 
enophthalmos that may occur after orbital fracture repair (1-5). 
Additionally, these grafts can increase cosmetic satisfaction in 
functioning eyes and improve functional outcomes in individuals 

Figure 1. (a) Deep sulcus deformity in the right upper eyelid preoperatively. (b) Opening of the orbital septum after upper eyelid crease incision. (c) 
View of the atrophic area in the superior-nasal and superior-temporal orbital regions. (d) Dermis fat graft incision from the superior-lateral quadrant 
of the gluteal region

Figure 2. (a) View of the 2×1×0.5 cm dermis fat graft. (b) Dermis fat graft was placed in the atrophic area, with the dermis part facing anteriorly 
and the fat part posteriorly. (c) View of the last step of surgery after dermis fat graft implantation in which the superior sulcus deformity improves 
significantly. (d) Follow-up examination on postoperative day 10 showed significant improvement of the upper eyelid sulcus deformity 
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with ocular prosthesis. Unlike non-autologous materials, one of 
its greatest advantages is that dermis fat grafts possess no risk 
of rejection. However, these grafts have a disadvantage of up 
to 50% risk of graft resorption in the long-term. Furthermore, 
postoperative complications, including transient supraorbital 
neuropraxia, liquefied fat discharge from the skin incision, 
infection, and abscess formation, have been reported in 
literature (5).

Volume loss in the anophthalmic socket can be intraconal and/
or extraconal. Specifically, intraconal volume loss usually leads 
to enophthalmos, whereas extraconal volume loss often leads 
to eyelid position problems (1-5). As presented in our case, 
dermis fat grafts can be utilized for treating deep superior 
sulcus deformities (5-7). Anchoring the dermis fat graft into 
the periosteum of the orbital rim can both expand volume 
and decrease scar tissue formation (5-7). Moreover, dermis fat 
grafting can cause early ptosis, which typically resolves over time 
with decreasing tissue edema and fat resorption, as presented in 
this case (5).

CONCLUSION
In conclusion, dermis fat grafting is an alternative and safe 
method that can be used to repair intraconal or extraconal 
volume loss occurring in patients with an anophthalmic socket.
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INTRODUCTION
Primary vascular anomalies were simply categorized into 

hemangiomas and vascular malformations (VMs) by Mulliken 

and Glowacki (1) in 1982. Adopting this system based on the 

histological endothelial characteristics, the International 

Society for the Study of Vascular Anomalies classified the 

primary vascular lesions as vascular neoplasms and VMs in 

1996 (2). VMs are subclassified into high (fast) flow VMs with 

arterial components (arterial malformation, arteriovenous 

malformation, and arteriovenous fistula), low (slow) flow 

VMs (lymphatic, venous, and capillary), and combined VMs 

(3). The main difference between vascular neoplasms is their 

non-proliferative nature despite growing in size with age, as 

well as non-involution with time in contrast to some vascular 

neoplasms, such as infantile hemangiomas (4). The previously 

named cavernous hemangiomas occur anywhere including the 

cerebral, hepatic, or vertebral cavernous hemangiomas instead 

of low flow venous VMs. A predilection for the oral cavity, airway, 

and muscle groups is found in the head and neck region (5). 

Infratemporal fossa (ITF) is an extremely rare location reported 

in a few cases in the literature (6).

Accurate preoperative diagnosis is very important to avoid 

operative complications. Reported are the imaging findings 

of an aggressive venous VM occupying several skull base 

compartments but primarily involving the left ITF in a 12-year-

old female patient.

CASE PRESENTATION
A 12-year-old female patient presented with left orbital swelling. 

The head computed tomography (CT) revealed a left ITF mass 

(Figure 1). The magnetic resonance imaging (MRI) with gadolinium 

revealed an ITF mass with intermediate signal intensity on T1-

weighted (T1W) and bright signal intensity on T2W images, which 

was not attenuated on fluid-attenuated inversion recovery. The 
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lesion extended into the pterygopalatine fossa, sphenoid sinus, 

posterior nasal cavity, and left cavernous sinus, where it partially 

surrounded the cavernous internal carotid artery, compressing 

the left maxillary sinus without invasion. However, by the left 

lateral orbital wall infiltration, it extended into the extraconal 

space, displacing the myofascial cone to the right in addition to 

the left pterygoid process and clival part of the sphenoid bone 

infiltration (Figure 2). Linear branching signal void areas were 

observed on the MRI, mimicking flow voids at first appearance. 

However, most of them were not enhanced on postcontrast 

images despite the prominent enhancement in the remaining 

part of the lesion (Figure 2). When simultaneously observed with 

the previous CT, they correlated with the network of branching 

calcifications, which are evaluated as widespread phleboliths 

(Figure 1). No extension was found through the middle cranial 

fossa but some vasogenic edema in the adjacent temporal 

lobe without any pathological enhancement, probably due to 

lesion compression (Figure 2). Venous VM was considered and 

flow dynamics were evaluated by external carotid artery digital 

subtraction angiography. Areas of blush-style enhancement 

from the ophthalmic and maxillary arteries, which were evident 

in the late venous phases and undetected in the early arterial 

phase, consistent with low flow VMs, were demonstrated (Figure 

3). Surgical treatment was planned following endovascular 

sclerotherapy with orbital decompression as the first operation. 

The histopathological examination concluded the venous VM 

diagnosis (Figure 4).

DISCUSSION
Venous VM is the most frequent type of VMs with a prevalence of 
approximately 1% (7) and is the most common venous anomaly 
in the head and neck region after hemangiomas, but is rarely 
encountered in the skull base (2). Clinical presentation varies with 
the involved site. The ITF is a complex space, thus lesions are not 
realized for a long time until the compressive signs and symptoms 
associated with the adjacent structures occur, as in our case. In 
most cases, venous VMs are sporadic, but familial inheritance 
presented an association with blue rubber bleb nevus, Proteus 
ve Mafucci syndromes (8). Histologically, VMs are characterized 
with malformed, ectatic venous channels (phlebiectasis) with a 
slow stagnant flow that predisposes thrombosis and eventually 
phleboliths formation, which is the characteristic imaging feature 
of venous VMs (9). An expansile growth pattern with permeation 
into the tissue spaces by invading the adjacent structures is 
observed. The mural muscular anomalies cause the expansile 
growth pattern (10,11). The radiological examination revealed a 
frequent finding of phleboliths, which are demonstrated on CT 
images as calcified linear hyperdensities. However, venous VM in 
the ITF, which was diagnosed by CT-guided biopsy in a 77-year-
old female patient, was reported without this characteristic 
imaging feature (6), which was due to the early diagnosis with 
the patient complaining of maxillary sinusitis when the lesion 
was still small in size. MRI accurately shows the lesion extensions 
with their superior soft-tissue resolution. Owing to the low 
cellularity, venous VMs show characteristic bright T2W signals. 
Prominent contrast enhancement particularly at the late phases 
(90 s) is also a characteristic. The phleboliths are hypointense on 
MRI, which are confused with flow voids. However, flow voids 
are expected to be enhanced with contrast administration, 
whereas phleboliths are not. In addition, phleboliths show 
blooming artifacts on gradient-echo sequences. In our patient, 
the differential diagnosis includes proliferating hemangiomas, 
which are also hyperintense to the muscle on T2W images 
but not as bright as venous VMs (12). Juvenile nasopharyngeal 

Figure 1. Head CT scan. Axial (A), sagittal (B) images at the intermediate 
window, and axial (C, D) images at the bone window show the large skull 
base lesion primarily located in the infratemporal fossa. The network of 
branching reticular calcifications (phleboliths) is visible throughout the 
lesion. Note the compression of the left maxillary sinus by the lesion (C; 
white arrow) and extraconal extension of the lesion with the myofascial 
cone displacement to the right (D, white arrow). Infiltration of the left 
lateral orbital wall (D, red arrow), the left pterygoid process (C, red 
arrow), and clival part of the sphenoid bone (D, short red arrow) are 
shown. Opacification of the tympanic cavity and mastoid air cells are 
also marked (D, black arrows)
CT: Computed tomography
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Figure 2: The brain MRI revealed a giant lesion located in its greatest part at the left infratemporal fossa having intermediate signal intensity on 
axial T1W (A) and bright signal intensity on axial T2W images (B, C) with extensions into the pterygopalatine fossa, sphenoid sinus, and posterior 
nasal cavity. Note the presence of signal void areas, some of which are in linear branching patterns (B; white arrow). Postcontrast axial (D, E) and 
coronal (F) images show prominent enhancement of the lesion except for most of the signal void areas (phleboliths) (D, E; white arrows). Note the 
extension into the left cavernous sinus where the cavernous ICA is partially surrounded (C; red arrow). The retropharyngeal space compression where 
the cartilaginous portion of the eustachian tube is affected (D; red arrow) resulting in secretory otomastoiditis (B, red arrow) is shown. Note also the 
edema in the adjacent temporal lobe (C, white arrow). The prominent trans-spatial occupation of the lesion is well demonstrated on the coronal 
contrast-enhanced T1W image (F)
MRI: Magnetic resonance imaging, T1W: T1-weighted, ICA: Internal carotid artery

Figure 3: (A, B) DSA of the left ICA in lateral view: A) early arterial and B) late arterial images show the lesion supplied by ophthalmic artery of the ICA 
(A; arrow) and blush-like enhancement in the late arterial phase (B; asterisk). (C) DSA of the left ECA in lateral view shows the significant feeding of 
the lesion from the maxillary artery (black arrow) and blush-like enhancement (red arrow). Note the absence of tortuosity in the arterial and venous 
structures
DSA: Digital subtraction angiography, ICA: Internal carotid artery, ECA: External carotid artery
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angiofibromas are other benign, locally aggressive hypervascular 
tumors of this region but are not associated with phleboliths and 
the predominant localization in the region of the sphenopalatine 
foramen and nasal cavity rather than the ITF. The permeative 
and destructive behavior of the lesion reminds a craniofacial 
sarcoma at first; however, the bright T2W signal is incompatible 
with a highly cellular sarcoma.

CONCLUSION
Venous VM should be considered in the differential diagnosis 
of skull base lesions, and phleboliths with bright T2W signals 
should be taken into account as distinguishing features.
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INTRODUCTION
Eccrine porocarcinoma, initially defined as epidermotropic 

eccrine carcinoma in 1963 by  Pinkus and Mehragen (1), is a rare 

malignant sweat gland tumor originating from acrosyringeal 

cells. It is the most common malignant sweat gland tumor 

and constitutes 0.005-0.01% of all cutaneous tumors (2). It 

can develop de novo from normal sweat gland cells, as well as 

from malignant transformation of poroma ground. It is more 

common in women and in elderly patients. Clinically, eccrine 

porocarcinoma presents as a papule, plaque, nodule, or polyp 

which may have ulcerations. The most common locations are the 

lower extremities, the trunk, and the head and neck, but it can 

develop in any location (3). It is characterized histopathologically 

by large anastomosed epithelial islands associated with the 

epidermis and may extend deep. Intercellular bridges can be 

seen between cells while peripheral palization is not observed 

(4). Wide local excision is the best treatment option (5).

In this case report, we present a case of eccrine porocarcinoma 

developing on the malar region on both sides of an 82-year-old 

female patient who was previously diagnosed with high-grade 

carcinoma.

CASE PRESENTATION
An 82-year-old female patient had lesions on the bilateral malar 

regions that started 1 year ago. On physical examination, there 

was a 4 cm, elevated tumoral lesion, with irregular borders, 

hyperemic periphery, and hemorrhagic surface on each malar 

region. Punch biopsy was performed due to suspicion of 

malignancy (Figure 1). Both lesions were excised after the biopsy 

result reported high-grade squamous cell carcinoma.

On macroscopic examination, the tumor from the right malar 

region was seen 1.5 cm raised from the skin, measured 3.5x2.5 

cm, and had irregular borders. The tumor from the left malar 

region was raised 1.7 cm from the skin, measured 4x2.5 cm, and 

also had irregular borders.

Microscopic examination revealed a tumoral formation 

consisting of trabeculae of different sizes that were anastomosed 

to each other and were continuous with the epidermis 

(Figure 2). Although the tumor mostly showed an expansive 

growth pattern, invasive areas were also seen. Tumor cells 

consisted of basaloid cells with prominent cytological atypia, 

hyperchromatic nucleus, nucleolar prominence, high mitotic 

activity, and prominent pleomorphism (Figure 3). Cells with 
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clear cytoplasm and focal squamous cell differentiation were 
seen in some areas (Figure 4). Areas of ductal differentiation and 

rare intracytoplasmic lumen formation were detected (Figure 
5). Necrosis was seen in the middle of the tumor islands. Upon 
histochemical study, periodic acid-Schiff (PAS) positivity was 
observed in clear cell areas. In neoplastic cells, the following 
immunohistochemical findings were observed: Diffuse positive 
staining with CK5-6, p63, and EMA, focal positive staining with 
CD117, positive staining with carcinoembryonic antigen (CEA) in 
ductal differentiation areas, and negative staining with BerEp4 
(Figure 6). The Ki-67 proliferative index was 65-70% (Figure 7). 
These histomorphological and immunohistochemical findings 
confirm the diagnosis of eccrine porocarcinoma for both lesions.

DISCUSSION
Eccrine porocarcinoma is a rare malignant sweat gland tumor 
that can develop de novo or from poroma ground. Clinically, 
it can be confused with seborrheic keratosis, pyogenic 
granuloma, verruca, or squamous cell carcinoma (6). Eccrine 

Figure 1. Tumoral lesions located in both malar regions, with irregular 
surface and borders, and hemorrhagic surface

Figure 2. Tumor islands anastomosing with each other showing 
continuity with the epidermis (H&Ex20)
H&E: Hematoxylin and eosin

Figure 3. Tumor cells showing large tumor islands and an infiltrative 
growth pattern. (H&Ex40)
H&E: Hematoxylin and eosin

Figure 4. Note clear cell change and necrosis (H&Ex40)
H&E: Hematoxylin and eosin

Figure 5. Tumor cells showing cytological atypia, mitosis, and 
pleomorphism. Note the intracytoplasmic lumen (H&Ex400)
H&E: Hematoxylin and eosin
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porocarcinoma has a high risk of recurrence and metastasis. 

Mortality rate is highly correlated with the presence of 

metastases (7). The more common invasive form shows an 

infiltrative or expansive growth pattern in addition to in situ 

areas. Tumor cells continuing with the epidermis consist of 

trabeculae that anastomose with each other in an asymmetrical 

appearance. Cytologically, high mitotic activity, pleomorphism, 

nuclear atypia, and nucleolar prominence are seen. Necrosis is 

common. Ductal differentiation areas, intracytoplasmic lumen, 

focal squamous differentiation areas, and clear cell change can 

be seen (7-10). Rarely, sebaceous differentiation areas may 

accompany (11).

Immunhistochemical findings can show overexpression with 

P53 and negative staining with S100 and BerEP4 but these do 

not have a significant role in the diagnosis. Demonstrating 

ductal differentiation areas immunohistochemically with CEA 

and epithelial membrane antigen (EMA) is more helpful in 

diagnosis and can also be demonstrated histochemically with 

D-PAS (12,13). 

In a study by Robson et al. (14), the relationship between 

tumor size, prognosis, or lymph node involvement could not be 

demonstrated. However, involvement deeper than 7 mm and 

lymph node involvement were found to be associated with poor 

prognosis. High mitotic index and lymphovascular invasion have 

also been shown to be associated with poor prognosis (14). Our 

case shows high mitotic activity and the depth of the tumor is 

more than 7 mm. There were no lymph node metastasis and 

distant organ metastasis during follow-up.

Benign skin appendix tumors, squamous cell carcinoma, 

basal cell carcinoma, malignant melanoma, and metastatic 

carcinomas should also be included in the differential diagnosis 

in cases of eccrine porocarcinoma. It can be distinguished from 

benign skin appendix tumors by the presence of invasive areas, 

cytological atypia, and pleomorphism. Differential diagnosis 

with squamous cell carcinoma can be made by the presence 

of ductal differentiation areas and in situ areas. Absence of 

peripheral palization and immunohistochemically BerEp4 

negativity may be helpful in the differential diagnosis from basal 

cell carcinoma. The presence of negative staining with s100 

immunohistochemically and positive staining with cytokeratin 

are helpful in the differential diagnosis of malignant melanoma.

CONCLUSION
Eccrine porocarcinoma is a rare malignant sweat gland tumor 

with a high risk of recurrence and metastasis. It is included in 

the differential diagnosis of several clinical entities, including 

benign skin appendix tumors, basal cell carcinoma, squamous 

cell carcinoma, and metastatic carcinomas. Despite being rare, 

eccrine porocarcinoma is the most common sweat gland tumor 

and should always be considered in able to determine the 

prognosis and the correct treatment of this disease.
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Figure 7. Ki-67 proliferation index
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Dear Editor,

We read with great interest, the case report by Tutar et al. (1) 
entitled “Lymphoepithelioma of Larynx: Case Report”, which 
was published in December 2020 (volume 36, issue 4) in the 
European Archives of  Medical Research. The authors presented 
a rare case in this didactic, well-designed, and well-illustrated 
article. However, necessary matters are pointed out about the 
radiological figure. The authors mentioned, “The lesion invaded 
the arytenoid cartilage and extended into the paralaryngeal 
area and fat planes (Figure 2a, b)”. However, Figure 2 presented 
two axial contrast-enhanced neck computed tomography 
images with almost the same level and location in the soft 
tissue window. The multiplanar reconstructed images were 
not chosen, particularly the coronal planes, to show the lesion 
extensions through the laryngeal area and the destruction of the 
mentioned cartilaginous structures. Therefore, the presence of 
lesion invasion in the arytenoid cartilage is unclear. These figures 
do not meet the terms mentioned in the article. Furthermore, 
figure legends or notations were not provided. The authors and 
persons responsible for the peer-review processes are reminded 
to pay particular attention to this issue in such well-designed 
articles, where didactic quality is at the forefront.

The main problem of an article without a radiologist co-
author was reported as follows: Unacceptable poor quality 

figure legends, unmentioned imaging modality, undescribed 
imaging findings, unblinded patient data, and low image quality 
(poor spatial orientation, poor image resolution, suboptimal 
contrast, and absent or poor cropping). A study by Luyckx et al. 
(2) concluded that involving a radiologist as co-author in the 
publication significantly improves its quality.
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