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Journal of Academic Research in Medicine (JAREM), as an open access journal with double-
blind reviewing process, publishes experimental, basic and original researches conducted in
the field of medical sciences; post-graduate training reports, and articles on history of medicine,
and publication and research ethics. Reviewers whom opinions are of priority in the decision of
approval are selected by the editors among independent local and international individuals that
have specialized on their respective fields. The journal is published three times per year; in April,
August and December.

An approval of research protocols by an ethical committee in accordance with
international agreements (Helsinki Declaration of 1975, revised 2008-http://www.wma.net/
en/30publications/10policies/b3/index.html, “Guide for the care and use of laboratory animals -
www.nap.edu/catalog/5140.html) is required for experimental, clinical and drug studies.

All submissions must be accompanied by a signed statement of scientific contributions and
responsibilities of all authors and a statement declaring the absence of conflict of interests.
Any institution, organization, pharmaceutical or medical company providing any financial or
material support, in whole or in part, must be disclosed in a footnote (ICMJE Disclosure Form
for Potential Conflict of Interest(s)).

Manuscript format must comply with the ICMJE-Recommendations for the Conduct, Reporting,
Editing and Publication of Scholarly Work in Medical Journals (updated in December 2018 -
http://www.icmje.org/icmje-recommendations. pdf).

The presentation of Original Researches and Reviews must be designed in accordance with
trial reporting guidelines: randomized study-CONSORT, observational study-STROBE, study on
diagnostic accuracy-STARD, systematic reviews and meta-analysis PRISMA, animal experimental
studies-ARRIVE, nonrandomized behavioural and public health intervention studies-TREND.

An approval of ethic committee or an equivalent acceptance letter prepared by the officials of
the institution in accordance with general ethics is mandatory for Original Research. The concept
and suggestions presented in the manuscript are the sole responsibility of the authors and do
not reflect the opinions of Editor and his/her associates.

Manuscripts sent for publication must not have been previously published elsewhere. Abstracts
that have been previously presented in scientific congresses and not exceeding 200 words can
be accepted providing the explanation of the condition.

Withdrawal requests without a reasonable cause for papers approaching decision process are
"rejected”. First author of the manuscripts accepted for publication agrees that corrections both
in English and Turkish versions are to be made by the Editors on condition that this will not cause
a major change in the document.

Citation potential, being original and having high scientific and academic value are prerequisite
for the acceptance of manuscripts for publication.

General Terms

Manuscripts can only be submitted through online manuscript submission system at www.
jarem.org. Rejected manuscripts are not returned to authors except artistic pictures. All papers
are reviewed by Editor being in the first place, Editor Consultant and associates, statistical
consultants and by at least two reviewers. It is particularly important for the journal that first
author suggests three individuals as reviewers who are reputable on the subject and who are not
related to and unaware of the authors and their institutions.

Editor decides whether the paper conforms to the style stated below before sending the
manuscript to the reviewers. Corrections must not be made on original text and must be
restricted with the sections requested for revision. Any spelling or drawing errors must be
corrected before sending the manuscript to the reviewers.

Avrticles not conforming to the instructions will not be taken into consideration.
Research Articles

1. Original Research: Full text of the paper should not exceed 5000 words and should include
tables and graphs in sufficient number and content to allow understanding. Number of

references being less than 50 is sufficient for plausibility. Number of authors should be limited
to 5 with original articles. When there are more than 5 authors the editorial board should be
informed about the justification of this situation by the corresponding author.

1.1 Title page: It is the first page of the manuscript and prepared separately as MS Word
document. It must include full names of the authors; highest academic degrees and the title
of the article not exceeding 50 characters. Affiliations of the authors, departments and city
names must be stated in order. Studies conducted in more than one centre must be marked
with symbols. Full name, postal and e-mail addresses, phone and fax numbers of the author
responsible for correspondence and corrections must be stated at the bottom of this page.
It must be also explained if the study was previously presented in a scientific congress in
accordance with aforementioned terms or if the abstract was published.

1.2 Structured abstract for original research article: The abstracts should contain the
objective of the study, its type, the results, in sum, conclusion of the study without exceeding
250 word limit.

Abstracts must be structured as to include subheadings of Objective, Methods, Results and
Conclusion.

At least 3, at most 6 keywords compatible with NLM MESH terms should be included following
abstract (http://www.nlm.nih.gov./mesh/MBrowser.html).

1.3 Text: The text must include; Title, Introduction, Methods (with subheadings), Results,
Discussion, Limitations of the study, Conclusion, and References. It may be useful to divide
methods, results and discussion sections into subheadings. The text must not exceed 5000
words and should be written in Times New Roman, 12 point font. If acknowledgements will
be included at the end of the manuscript, those contributed to the conduction of the study or
assisted in finalizing the document are mentioned apart from those having substantial scientific
contribution. This information must be sent by e-mail or uploaded to the system in a separate
MS Word document with the name of "Acknowledgements”.

1.4 Statistical Analysis: Analysis must be performed in accordance with statistical data reporting
rules in medical journals (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-93). Software used in statistical analysis
must be stated. If parametric tests are used for the comparison of continuous variables, data
must be presented as mean+standard deviation. For non-parametric tests, Median (Minimum-
Maximum) or Median (25th and 75th percentile) values must be indicated. In advanced and
complicated statistical analyses, relative risk (RR), odds ratio (OR) and hazard ratio (HR) must be
supplemented with confidence intervals (Cl) and p values.

1.5 References: References should be numbered consecutively in the order cited in the
text and are typed in a separate page. Inaccessible references such as personal information,
unpublished data, “in press” are not typed in the references section but cited in parenthesis
within the text. Abstracts published two years ago are not included in references; if included,
they must be written as (abstr) in parenthesis. Authors are responsible for the accuracy of the
references. While citing publications, preference should be given to the latest, most up-to-date
publications. Authors should avoid using references that are older than ten years. The limit for
the old reference usage is 15% in the journal.

Journals

Journal names must be abbreviated according to the list of Index Medicus/Medline/PubMed
(the list of MEDLINE journals and their abbreviations published annually by NLM can be accessed
at http://www.nlm.nih.gov/tsd/serials/[ji.html). All author names are listed for articles having less
than 6 authors. If the article contains 7 or more authors, names of the first 6 authors are written
and followed by “et al.”. Names of the authors are followed by the title of the manuscript, year,
volume and page numbers.

Example: Miller C, Bittner HJ, Petersen J, Roskomun H. A randomized comparison of
clopidogrel and aspirin versus ticlopidine and aspirin after the placement of coronary-artery
stents. Circulation 2000; 101: 590-3.
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Books

Section in a book: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE, editors.
Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974. p.273-85.

Book with single author: Cohn PF. Silent myocardial ischemia and infarction. 3rd ed. New York:
Marcel Dekker; 1993.

Editor(s) as author: Norman 1J, Redfern SJ, editors. Mental health care for elderly people. New
York: Churchill Livingstone; 1996.

Article presented at a meeting: Bengisson S. Sothemin BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O,
editors. MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992
Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. P. 1561-5.

Scientific or technical report: Smith P. Golladay K. Payment for durable medical equipment billed
during skilled nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human Services
(US). Office of Evaluation and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly access and utilization (dissertation).
St. Louis (MO): Washington Univ. 1995.

Manuscript in electronic format

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online)
1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/
ncidod|EID/cid.htm.

1.6 Figures, Tables and Pictures: Figures and images must be prepared as not to include names
of the patient, doctor and the institution. They must be provided separately from the document
and numbered according to their sequence within the text. Legends and footnotes are typed in
a separate page. The drawings in the graphs must be in sufficient thickness. Therefore, loss of
detail will be minimal while zooming out. The width should be maximum 9 or 18 cm. It may be
useful if the drawings are made by professionals. Grey colour should not be used. Abbreviations
must be defined below in alphabetical order. Roman numbers should not be used in Tables and
Figure Captions and in the citation of the tables within the text. Decimal numbers in the text,
Tables and Figures must be given with a point. The tables should be prepared to make the text
more explanatory and understandable and should not repeat the text.

Video Images

In addition to images in the Original Images; video images/motion pictures, extra images/static
images will be published at our website if they comply with the following technical requirements.

1. Presentations in image/static image format: JPG, GIF, TIFF, BMP
2. Video images/motion pictures: MPEG, VMF.
3. File size must be maximum 2 MB.

4. Names of doctor, institution, city, and patient and descriptions in the images and particularly
in video images must be deleted before sending.

Originality of the tables, figures and images in your manuscript must be stated. If a material
is used from another source, either the original source or a source citing the original one, the
source must be cited; hardcopy or electronic versions must be obtained from Copyright owner

(publication house, journal or author) and presented to the Editor in Chief with the permissions.
Terms relevant to the references, figures and tables are applicable to all types of articles

Specific Sections

2. Invited Review Articles: Can be prepared by the invited authors upon decision of the
Editorial Office. An information or a subject must explain, discuss, and evaluate the latest level
that has been reached and must be at a particular degree directing the future studies in order
to be used in clinic. The author must have a high reputation in his/her field and must have
published manuscripts that have been cited.

Unstructured abstract: Word counts determined for research articles are also applicable
herein but they will be unstructured. At least 3, at most 6 keywords compatible with NLM MESH
terms (available at http://www.nlm.nih.gov./mesh/MBrowser.html) should be included following
abstract. They are limited to 5000 words and 50 references.

3. Editorial Note: The purpose of editorial note is to make brief evaluation of the published
research by reputable authors on that particular field or by reputable reviewers. Clinical
significance and short summary is included at the end of the text.

4, Scientific Letter: Manuscripts that aim to announce scientific discoveries and data or
preliminary reports that are of clinical significance are accepted for publication as scientific letter.
Scientific letters do not contain subheadings and should not exceed 900 words. Number of
references should be limited to 10 and the number of tables and figures should be limited to 2.

5. Letters to the Editor: Are one of the major aims of publication of the journal. The significance
of a published manuscript or overlooked or missed aspects are discussed. Apart from letters
commenting on the published manuscripts, authors can present their comments on subjects
attracting the readers’ interest or on educational cases in the form of Letters to the Editor.
Number of references should not exceed 5 and the text should be limited to 500 words; the text
does not contain subheadings.

6. Education: Scientific knowledge that has been proved with the results latest research, that
set out in academic training, and that taken a place in clinical practice is presented in details.

Unstructured abstract: Word counts determined for research articles are also applicable for this
section; but this will be unstructured. At least 3, at most 6 keywords compatible with NLM MESH
terms (available at http://www.nlm.nih.gov./mesh/MBrowser.html) should be included following
abstract. The text should be limited to 5000 words and number of references is limited to 50.

7. Original Images: Striking and rare images reflecting important findings in clinical sciences,
shedding light on basic mechanisms of the diseases, emphasizing the abnormalities or revealing
new treatment methods are accepted for publication. Those containing video images have
higher chance of publication. Figure caption, legends, and footnotes (without reference) should
not exceed 250 words.

8. Historical Notes: Historical notes are the articles that enlighten important events in the
history of medicine and elucidate new information on the historical progress of the diagnosis and
treatment of diseases. New historical discoveries must be the results of appropriate researches
conducted on the subject. The content of historical notes should not contain subheadings and
be limited to 900 words and 10 references.

9. Publication Ethics: Articles providing contemporary information and comments on
publication ethics and cases of violation of ethics are published in this section of the journal. The
text is limited to 900 words and the number of references is limited to 10.
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ABSTRACT

Objective: To investigate the possible effects of inflammatory parameters obtained from complete blood count in the postoperative first day of total
laparoscopic hysterectomy on the length of hospital stay in patients without any complications.

Methods: Linear regression analysis was performed to find associations between hospital stay and the associated variables. Receiver operating
characteristic (ROC) curve analysis was performed to determine the cut-off values of postoperative neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), and C-reactive protein (CRP) for long hospital stay (>3 days).

Results: Postoperative values of NLR (r=0.332, p<0.001), PLR (r=0.325, p<0.001), and CRP (r=0.404, p<0.001) were moderately associated with the
duration of hospital stay. In ROC analysis, the post-op cut-off value of 25 mg/L for CRP predicted long hospital stay with a sensitivity of 65% and
specificity of 63% [area under the curve (AUC): 0.657, p=0.002, confidence interval (Cl) 0.563-0.752], the post-op cut-off value of 159 for PLR with a
sensitivity of 60% and specificity of 58% (AUC: 0.688, p<0.001, Cl 0.600-0.776) and the post-op cut-off value of 4.96 for NLR with a sensitivity of 60%
and specificity of 58% (AUC: 0.618 p=0.017, C| 0.520-0.717).

Conclusion: We observed a direct correlation between postoperative first-day values of NLR, PLR, and CRP with the length of hospital stay. NLR, PLR,
and CRP values may be helpful to predict the length of hospital stay and can be used instead of each other.

Keywords: Benign gynecologic surgery, hospital stay, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, total laparoscopic hysterectomy
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INTRODUCTION

Inflammatory response after surgery is an ordinary outcome
which ends up with tissue repair. The increase in neutrophil
levels accompanied with a decrease in lymphocyte levels
are characteristics for the inflammatory response. Therefore,
neutrophil-to-lymphocyte ratio (NLR) comes out as a simple
index of inflammation (1). In the literature, NLR was shown to
be associated with surgical complications and the length of
hospital stay in certain surgeries (2,3). Another inflammatory
marker calculated from hemogram is the platelet-to-lymphocyte
ratio (PLR). As a result of endothelial tissue damage, platelets
(PLTs) are gathered in the affected area. Therefore, an increase
in the number of PLTs is inevitable for inflammation. Hence,
PLR appears to be another simple inflammation index due to
increase in PLT count and decrease in lymphocyte count (Lym#)
(4,5). PLR has also been shown to be associated with the length
of hospital stay in various surgeries (6). NLR and PLR are both
newly recommended inflammatory markers to estimate the
prognosis of surgical treatment in clinics. Investigations regarding
NLR and PLR conceming prognosis of patients after surgeries
including gynecological cancer, cardiac surgeries, and emergency
surgeries are available in prior literature (7). Women need surgical
intervention due to benign uterine lesions, which is mainly a
hysterectomy. Hysterectomy is the second leading cause of total
surgeries after cesarean section (8). With medical advancements
and available laparoscopic equipment, open surgery is becoming
less preferred where minimally invasive techniques have been
replaced with classical methods. Due to short hospital stay,
rapid return to work, less pain and good cosmetic results,
laparoscopic hysterectomy (LH) has substantially increased the era
of hysterectomy procedures especially for the last two decades
(9). The main reason for this is probably that LH leads to fewer
inflammatory responses when compared to open abdominal
hysterectomy (10). Although the inflammatory response is
supposed to be lower with total laparoscopic hysterectomy (TLH),
unpredictable inflammatory response as a result of the operation
has been still unenlightened and it can be associated with
hospital stay. On the other hand, there is no data to date on the
relationship between the length of hospital stay and hemogram
inflammatory parameters in patients who have undergone TLH
for benign indications. The purpose of this study is to investigate
the possible effect of inflammatory parameters that can be easily
obtained from complete blood count on the postoperative first
day of TLH on the length of hospital stay in patients without any
complications for the first time.

METHODS

Patients who underwent TLH without any postoperative
complications and biochemical abnormality between January
2014 and November 2018 in a training and research hospitalwere
enrolled in this retrospective cohort study. Informed consent
was obtained from each patient before surgery to allow the
use of medical data related to their operation for researchatour
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clinic. Ethical approval was obtained from the University of Health
Sciences Turkey, Gaziosmanpasa Training and Research Hospital
Clinical Research Ethics Committee and the study was planned
in accordance with the declaration of Helsinki (decision no: 90,
date: 28.05.2020). The patients with endometriosis, endometrial
cancer, cervical cancer, a new diagnosis of chronic lymphocytic
leukemia, Behget's disease, biochemical abnormality, the patients
who used anti-inflammatory medications, and the patients who
had severe intraabdominal adhesions were excluded. In addition,
the patients with ureter injury, bladder injury, bowel injury,
superficial inferior mesenteric artery injury, vaginal cuff hematoma
and vaginal cuff dehiscence were also excluded from the study.
Patients who underwent TLH without any postoperative surgical
complications such as severe hemorrhage, high fewer, ureteral,
colon or vascular injuries were enrolled in the study. Patients
with a uterus greater than 16 weeks of gestation and patients
with gynecologic cancer were excluded from the study due to
possible long operation time triggering more inflammation
(Figure 1). Indications for the operations were as follows: myoma
uteri, endometrial hyperplasia, abnormal uterine bleeding,
adenomyosis, ovarian cysts, cervical dysplasia, and endometrial
polyps. All patients were examined with ultrasound at least
two times, in which the first examination was performed in
outpatient clinic and the second one was performed one day
before the operation by a gynecologist. Endometrial sampling
was performed in patients with abnormal uterine bleeding prior
to surgery. Final pathology of benign uterine disorders was
confirmed from the paraffin blocks of hysterectomy material of
all patients. The physical condition classification of the American
Society of Anesthesiologists (ASA) was similar (ASA1-ASA2)
in both groups. Standard antibiotic prophylaxis with cefazolin
2 g was applied just before the operation. All the operations
were performed under general anesthesia with endotracheal
tube intubation. TLH was performed conventionally with all
intraabdominal steps with four ports, including the vaginal
closure, and the specimen was taken out through the vaginal
way. Oophorectomy was optional, although salpingectomy was
performed in all patients. Hemostasis in the operations was
performed with the use of bipolar dissection. Medical data
such as age, body mass index (BMI), parity, operation time,
intraoperative bleeding, duration of hospital stay, history of
cesarean section, and smoking were obtained from the medical
records. BMI was calculated by dividing weight (kg) by square of
height (meters). Operation time was determined as the duration
from starting the skin incision to merging incision sides. The
amount of bleeding during the operation was calculated by
subtracting the irrigation fluid from the total amount of suction
fluid. Only suction material was considered in patients in whom
no irrigation was used. Duration of hospital stay was determined
as the time from the first day of operation until discharge of
the patient. Patients were discharged from the hospital when
their vital signs became normal, bowel activity returned, and
ambulation of the patient was achieved with no further need
for analgesics. A complete blood count was recorded on the last
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Number of Total Laparoscopic Hysterectomies
252 patients

l

Number of patient converted to
abdominal Hysterectomy (1)
(251 patients)

Number of patients excluded
for reasons independent of the

hysterectomy procedure

Patients operated due to endometriosis (24)
Patients operated due to endometrial cancer (12)
Patients operated due to cervical cancer (2)

Patient who had a diagnosis of chronic
lymphocytic leukemia (1)

Patients who had Behget disease (1)

Patients who had biochemical abnormality (17)

(22)

Patients who had severe intraabdominal
adhesions (8)

Patients who used anti-inflammatory medications

Patients excluded due to
intraoperative and post-operative

complications

Patients with ureter injury (3)
Patients with bladder injury (4)
Patients with bowel injury (1)

Patients with superficial inferior
mesenteric artery injury (2)

Patients with vaginal cuff hematoma (3)

Patients with vaginal cuff dehiscence (1)

\/

total of 150 patients were included

Figure 1. Flow chart of the patient selection

preoperative day and the first day after the operation. Levels of
C-reactive protein (CRP) are routinely seen on the first day of
operation in our clinic. Intramuscular dexketoprofen is applied
twice and low molecular weight heparin is used in all patients
postoperatively. Any of the patients received perioperative or
postoperative blood transfusion. Analysis of the hemogram was
performed using Variant Il Hemoglobin Testing System (Dubai
Biotechnology and Research Park, Dubai, United Arab Emirates).
Analysis of CRP levels were performed by using Uni Cell Dxl
800 chemistry system (Beckman Coulter, Fullerton, Calif., USA).
Inflammatory indicators in hemogram that we recorded were:
neutrophil count (Neu#) of 2 to 8 10%uL; Lym# of 1 to 5
10%/uL and PLT count of 150 to 400 10%/pL. NLR and PLR

were calculated by dividing the absolute number of neutrophil
and absolute number of PLTs to the absolute number of
lymphocytes, respectively. These two indices of inflammation
were compared between patients who were hospitalized for more
than 3 days and equal to or less than 3 days. Choosing day 3 as a
threshold was because the mean length of hospital stay after LH
was shown as up to a maximum of 3 days in literature (11).

Statistical Analysis

The SPSS version 22 (IBM Corp., Armonk, N.Y., USA) was used
for statistical analysis. The variables were expressed as mean +
standard deviation or median (minimum-maximum) or number
(%). The normality distribution of variables was evaluated using
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Kolmogorov-Smirnov test. Comparisons of continuous variables
between two groups were performed with Student’s t-test or
Mann-Whitney U test. Chi-squared test was used to compare
nominal variables. Linear regression analysis was performed
to find possible associations between hospital stay and the
associated variables. Correlation analysis of hospital stay with
variables was performed with Pearson correlation test. Receiver
operating characteristic (ROC) curve analysis was performed
to determine the cut off values of NLR, PLR, and CRP for long
hospital stay (>3 days). P<0.05 was considered to be statistically
significant and all p-values were two-sided.

RESULTS

A total of 150 patients with sufficient medical data were involved
in this retrospective cross-sectional study. Demographic and
clinical properties are included in Table 1. The mean age of this
population was 48.7+7.26 (30-76) with mean BMI of 30.43+4.62
(18.1-45). One third percent of the patients were smokers.
The mean value of preoperative hemoglobin was 1.9+1.61 g/
dL. An intraoperative bleeding volume of 421+226 cc was
observed in operations lasting within a mean value of 110.8+36
minutes. The mean hospital stay was 3.23+1.41 days. The mean
preoperative NLR and PLR values were 2.29+0.91 and 146.2+49.5,
respectively. When looking through the postoperative values
for the same ratios, the mean value for NLR was 6.18+4.5 and
the mean value of PLR was 172.2+77.8. Pre- and postoperative

Table 1. Demographic and clinical properties of the patients

Patients (n=150)

n (%)
Multiparity 137 (91.3)
Cesarean section history 35(33.3)
Smokers 50 (33.3)
Mean = SD (range)
min-max
Age (years) 48.7+7.26 (30-76)
BMI (kg/m?) 30.43+4.62 (18.1-45)

Preoperative hemoglobin (g/dL)
Intraoperative bleeding (cc)
Operation time (minute)
Hospital stay (days)
Preoperative NLR
Preoperative PLR
Postoperative NLR
Postoperative PLR
Preoperative MPV
Postoperative MPV
Postoperative CRP (mg/L)

11.941.61 (6.4-15.1)
4214226 (50-1100)
110.8+36 (45-200)
3.23x1.41(1-8)
2.29+0.91 (0.71-8.25)
146.2+49.5 (19.5-354)
6.18+4.5 (0.51-28.8)
172.2477.8 (46-428)
9.1£1.0 (7.1-13.5)
9.0+1.3(0.3-11.6)
29.6+21.8 (3-120)

Data are given as mean # standard deviation (minimum-maximum) or

number, percent.

BMI: body mass index, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-
to-lymphocyte ratio, MPV: mean platelet volume, SD: standard deviation,
CRP: C-reactive protein, min: minimum, max: maximum
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values of mean PLT volume were found as 9.1+1.0 and 9.0+1.3,
respectively. Postoperative mean value of CRP was 29.6+21.8
mg/L. The most common indication for TLH was myoma uteri
followed by abnormal uterine bleeding (Figure 2). Endometrial
hyperplasia was the third most common indication of operation.
The patients were further divided into two groups to evaluate
the duration of hospital stay and its related factors. The two
groups were identified by 52 patients who were hospitalized for
three days or less and 98 patients hospitalized for more than
three days. There was no statistical difference (Table 2) regarding
age, BMI, parity status, history of cesarean section, smoking,
operation time, intraoperative bleeding volume, preoperative
NLR, and preoperative PLR. On the other hand, there were
statistically significant differences between the groups in terms of
postoperative NLR, PLR, and CRP values with p-values of 0.009,
<0.001, and 0.002, respectively.

The correlation between the duration of hospital stay with age,
BMI, operation time, intraoperative bleeding, preoperative NLR,
postoperative NLR, preoperative PLR, postoperative PLR, and
postoperative CRP were demonstrated in Table 3. Correlation
of duration of hospital stay was found with postoperative NLR
(p<0.001), postoperative PLR (p<0.001), and postoperative CRP
(p<0.001) values. There was no correlation between age, BMI,
operation time, intraoperative bleeding, preoperative NLR,
preoperative PLR, and hospital stay.

Regression analysis was performed to find the possible variables
associated with the length of hospital stay. Postoperative CRP, NLR,
and PLR values were found to be associated with long hospital
stay (p<0.001). ROC analysis showed postoperative CRP, NLR,
and PLR values to be significant predictors of long hospital stay. A
postoperative CRP value of 25 was found to be able to estimate a
long hospital stay with a sensitivity of 65% and specificity of 63%
[area under the curve (AUC): 0.657, p=0.002, confidence interval
(Cl) (0.563-0.752)]. Similarly, a postoperative PLR value of 159 was

Indications for operation

60-1

401

Count
8
i

—

T T T T T T

endometrial myoma uteri  abi | i cervical

hyperplasia uterine polyp dysplasia
bleeding

T
ovarian cyst

Figure 2. Distribution of indications for total laparoscopic
hysterectomy
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Hospital stay, n (SSSd:a):csients)
Age (y) 49.0+6.8
BMI (kg/m?) 30.6+4.5
CS history n (%) 26 (28)
Preoperative hb 12.0£1.7
Smoker, n (%) 30 (31)
Operation time (days) 107+35.3
Intraoperative bleeding (cc) 405+210.4
Preoperative NLR 2.3+0.8
Preoperative PLR 144.6+49.9
Postoperative NLR 5.2+£3.4
Postoperative PLR 153.5+66.3
Preoperative MPV (fL) 9.2+0.9
Postoperative MPV (fL) 9.2+0.9
Postoperative CRP (mg/L) 25.0+17.0

>3 days

(52 patients) p-value
48280 0.533+
30049 0.515+
L 0.168
11.7+15 0.217%
) 0.332
118+36.6 0104
451253 0351+
2.3+09 0.648*
1492449 3 0.707*
7.845.7 0.009*
207.7486.0 0,001+
9.141.0 0.676*
8.8+19 0.230%
38.3+27.0 0.002*

The results are given as mean + standard deviation or number, percent (%). BMI: body mass index, CS history: cesarean history, hb: hemoglobin, NLR: neutrophil-
to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, MPV: mean platelet volume, CRP: C-reactive protein

*Mann-Whitney U test was used for statistical analysis
**Independent t-test was used

r p-value
Age 0.033 0.686
BMI 0.072 0.381
Operation time 0.080 0.331
Intraoperative bleeding 0.056 0.493
Preoperative NLR 0.056 0.497
Preoperative PLR 0.055 0.501
Postoperative NLR* 0.332 <0.001
Postoperative PLR* 0.325 <0.001
Postoperative CRP (mg/L) 0.404 <0.001

BMI: body mass index, NLR: neutrophil-to-leucocyte ratio, PLR: platelet-
to-lymphocyte ratio, CRP: C-reactive protein

found to have a sensitivity of 60% and specificity of 58% (AUC:
0.688, p<0.001, CI 0.600-0.776) and postoperative NLR value of
4.96 was found to have a sensitivity of 60% and specificity of 58%
(AUC: 0.618, p=0.017, CI 0.520-0.717) (Figure 3).

DISCUSSION

The associations of NLR, PLR, and CRP values with length
of hospital stay in patients who underwent TLH without any
postoperative complication was investigated in this studly.
Postoperative values of NLR, PLR, and CRP were found to be
associated with the length of hospital stay. A 4.96 cut-off value
of postoperative NLR and 159 cut-off value of postoperative PLR
were found to have sensitivity of 60%, specificity of 58% and
sensitivity of 60%, specificity of 58%, respectively, to predict the

ROC Curve
1.0 =]
Source of
the Curve
o
— postop_CRP
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Diagonal segments are produced by ties.

Figure 3. Receiver operating characteristic curves for neutrophil-
to-lymphocyte ratio, platelet-to-lymphocyte ratio, and C-reactive
protein for the prediction of long hospital stay

CRP: C-reactive protein, NLR: neutrophil-to-leucocyte ratio, PLR: platelet-
to-lymphocyte ratio, ROC: receiver operating characteristic

duration of hospital stay more than 3 days. These findings were
similar to the sensitivity and specificity of CRP to predict a
long hospital stay. Since 1989, annually performed laparoscopic
hysterectomies have gradually increased in clinical practice. The
main reasons for the preference of the laparoscopic approach
are shorter hospital stay, faster return to normal life, and not
being appropriate for vaginal hysterectomy (12). The length of
hospitalization, even after an optimum laparoscopic surgery, can
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still result in differences among the patients, lasting up to 8
days (13). Inflammatory response or autoimmune characteristics
of the patients can differ due to different phenotypes with a
complex mechanism that is not fully elicited yet (14). Although
laparoscopic surgeries lead to fewer inflammatory responses
compared to open surgeries, the difference between patients
may be due to the underestimated individual inflammatory
response determined by multiple underlying factors. There are
few studies investigating the association between the length
of hospital stay and NLR for benign surgical interventions.
Sengul et al. (15) demonstrated that preoperative NLR could
add approximately one more day to the length of hospital stay
in patients with complicated and uncomplicated appendicitis.
Erdolu et al. (16) evaluated preoperative NLR in patients who
underwent coronary artery by-pass surgery and showed that
high NLR indicated not only a long hospital stay but also a long
stay in the intensive care unit. A retrospective study conducted
by Asada et al. (17) revealed that prolonged hospitalization was
associated with high preoperative NLR. Paliogiannis et al. (18)
investigated the indicators determining the hospital stay in open
elective thoracic surgery and demonstrated weak correlation
between preoperative NLR and hospital stay. In our study, the
preoperative value of NLR was not found to be associated with
long hospital stay because there was no ongoing preoperative
inflammatory process and all of them were elective surgeries.
Hence, the mean value of preoperative NLR did not differ
between the groups. Postoperative NLR is also discussed in some
studies of benign indications for predicting hospital stay. Zheng
et al. (19) showed that postoperative NLR was lower in patients
who underwent minimally invasive distal pancreatectomy when
compared to patients who underwent open access and that the
patients who underwent open access stayed in hospital more
than 4 to 5 days. Da Silva et al. (2) studied the utility of NLR for
predicting outcomes of bariatric surgery and showed that a NLR
value of greater than 10 at the postoperative first day of surgery
was associated with a prolonged hospital stay, corresponding to
3.7 times more than the patients having NLR less than 10. Bath
et al. (20) discovered that not only the preoperative NLR but also
the postoperative NLR were associated with long hospital stay
stressing that especially postoperative NLR values tended to be
higher in patients who underwent open surgery. In our study
postoperative NLR was correlated with long hospital stay (>3
days) (p<0.001). Furthermore, in regression analysis, NLR was
found to be a variable that was associated with long hospital
stay. In ROC analysis, a cut off value of 4.96 for postoperative
NLR with a sensitivity of 60% and specificity of 58% (AUC: 0.618,
p=0.017, Cl 0.520-0.717) predicted long hospital stay, which
was similar to CRP [cut off the value of postoperative CRP was
25 with a sensitivity of 65% and specificity of 63% AUC: 0.657,
p=0.002, ClI (0.563-0.752)]. We assumed that the difference in
the postoperative NLR values in such a standardized group
was associated with the individual inflammatory response
characteristics of each patient. As per the range of pre-op
hemoglobin levels, some patients had anemia of varying
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severity. That is in itself a cause of increased infection rate. But
still, our results are significant in predicting who will be infected
more, even if they are anemic. Furthermore, NLR is a ratio and
should not be affected from global decrease of complete blood
count parameters. The structure of neutrophils and lymphocytes
don't include iron therefore the amount of these again shouldnt
be affected from anemia as they are inflammatory markers.
Our findings were compatible with the literature in terms of
predicting long hospital stay by using postoperative NLR values.

The PLR is another simple index that can be easily obtained
from a complete blood count. This ratio is associated with
surgical outcomes in the literature, one of which is the length
of hospital stay but in a limited number. A retrospective study
conducted by Xu et al. (21) found that the preoperative NLR
and PLR with cut-off values of 2.9 and 129.5, respectively in
ROC analysis were significantly higher in patients who underwent
percutaneous nephrolithotomy. Therefore, the length of hospital
stay was longer in that group (21). Another study, conducted by
Pehlivanli and Aydin (22), demonstrated that preoperative PLR
together with NLR were increased in patients with perforated
appendicitis compared to acute appendicitis or normal appendix.
Consequently, prolonged hospitalization was an inevitable result
for patients with perforated appendicitis (22). In our study,
preoperative PLR was not associated with long hospital stay. We
believe that non-inflammatory, elective gynecological indications
cannot trigger the inflammatory process formerly; therefore, the
preoperative ratios will be in normal range. To date, postoperative
PLR has not been found to be associated with the length of
hospital stay for any kind of benign surgical intervention in any
known literature. In our study, elevated postoperative PLR was
correlated with a long hospital stay. In addition, it was found to
be associated with long hospital stay in regression analysis. In
ROC analysis, a cut-off value of 159 for postoperative PLR with
a sensitivity of 60% and specificity of 58% (AUC: 0.688, p<0.001,
Cl 0.600-0.776) predicted long hospital stay. This was similar to
both CRP and NLR [cut off value of postoperative CRP was 25 with
a sensitivity of 65% and specificity of 63% (AUC: 0.657, p=0.002,
Cl 0.563-0.752), cut-off value of postoperative NLR was 4.96 with
a sensitivity of 60% and specificity of 58% (AUC: 0.618, p=0.017,
Cl10.520-0.717)].

Study Limitations

In this study, we have some limitations. Although all biochemical
indicators of the patients, both pre- and post- operatively
were normal, tests were not performed for diabetes mellitus
or insulin resistance. Diabetes mellitus, which is an important
metabolic disease affecting wound healing, can be an indicator
associated with inflammatory response. Secondly, ovarian status
in surgery can be another variable. We did not mention whether
an oophorectomy was performed or not under the assumption
that hormonal status would not be affected within one month
postoperatively. However, this could be an indicator interfering
with the inflammatory response due to extra vessel sealing.
Furthermore, we did not discuss the peritoneal drainage, and this
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could also affect serum biomarkers.

CONCLUSION

Postoperative NLR, PLR, and CRP were found to be associated
with length of hospital stay in our population with benign
gynecologic indications in whom the surgical intervention type
was TLH without any surgical complication. The NLR value together
with CRP and PLR, at the postoperative first day of TLH could be
suggestive for predicting the length of hospital stay and could be
used instead of each other independently because all predictive
values of these 3 indexes in ROC curve were similar. Moreover, CRP
is not a routine test used in daily practice after non-complicated
benign gynecological surgeries. So, calculating NLR and PLR from
complete blood count is cheap and easy for clinicians to assess the
individual and unpredictable inflammatory response. In patients
exceeding the described cut-off values, new anti-inflammatory
treatments targeting the various steps of inflammation may be
tried to shorten the length of hospital stay or antibiotics can be
used in these patients to slow down the inflammatory response. It
may be that preventing the aggregation of PLTs with medications
may also contribute positively to slow down the inflammation.
In future studies, NLR and PLR can be studied for detection of
urinary, bowel or vessel injury. Randomized controlled trials with
enlarged sample size are needed to enhance strategies in
achieving shorter length of hospital stay and predicting possible
complications after TLH or any other surgical interventions.
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ABSTRACT

Objective: The underlying etiological reason in the process of stroke is the most important factor that determines the prognosis. In this study in
atherosclerotic middle cerebral artery (MCA) disease and internal carotic artey (ICA) disease or cardioembolic (CE), research the stroke mechanism
and compare to the described study findings in the literature making use of early diffusion-weighted imaging (DWI) (with in 48 hours) in acute stroke
cases.

Methods: In this study, DWI lesion patterns taken with in the first 48 hours in 51 patients who due to acute stroke have been compared to stroke
subtypes identified within the first week depending on magnetic ressonance angiography (MRA) results in order to determine the differences between
lesion patterns. The DWI lesions have been identified as multiple or single lesions depending on the pattern in the literature. Single lesion have been
identified as perforating artery infarcts (PAl), pial artery infarcts (Pl), and border-zone infacts (BZI). Multiple lesions have been identified double or triple
combinations of single lesions. Upon assesment with MRA, stroke subtypes have been identified as MCA dissease, ICA dissease and CE.

Results: Among 51 patients, 11 have been found to be in MCA disease group (21.6%), 25 in ICA disease group (49.1%), and 15 in CE group (29.4%).
In the MCA disease group PAI (18.2%), Pl (27.3%) and BZI (9.1%) have been detected. The rate of multiple lesions is 45%. Multiple lesion pattern has
been detected as high in all three stroke groups (ICA 44%, CE 53%). No lesion pattern have been detected as significantly high in the MCA dissease
group (p=0.753).

Conclusion: It is important that the stroke mechanism can be predicted in the early period for the treatment. This study concluded that the stroke
mechanism cannot be predicted in the early satge relying on the lesion pattern characteristic at DWI.

Keywords: Middle cerebral artery ischemia, internal carotis artery disease, cardioembolism, diffusion-weighted magnetic resonance imaging, stroke
etiology
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INTRODUCTION

Atherosclerotic occlusive disease of the middle cerebral
artery (MCA) is an important cause of stroke. New studies and
developments with magnetic resonance imaging (MRI) for lesion
localization are being added day by day (1,2). Topographic
distribution of lesion patterns in intracranial ischemia may provide
an early clue in determining the etiology (3,4). Possible mechanisms
of cerebral ischemia in MCA infarcts may be thrombosis resulting
in complete occlusion, artery-to-artery embolism, hemodynamic
insufficiency, local branch occlusion, and a combination of these
factors (5). Diffusion-weighted imaging (DWI) is the most sensitive
diagnostic method for detecting acute ischemic lesion (6). DWI
has been used in many studies investigating the pathogenesis of
ischemic stroke in patients with atherosclerotic MCA disease (5-7).
Studies have shown that echoplanar imaging measurements with
DWI are much more sensitive than conventional MRI (6). Studies
examining the relationship between stroke mechanisms and lesion
patterns are diverse (5,7-9). However, there are several limitations
in these studies, such as the study being limited to a single lesion
pattern, not allowing comparison with different stroke etiologies,
or the time elapsed between the appearance of stroke findings
and DWI application varies from study to study.

In a study conducted to reveal the differences between lesion
patterns in atherosclerotic MCA disease and lesion patterns in
internal carotid artery (ICA) disease or cardioembolic (CE) and to
define the mechanism of stroke, perforating artery infarcts (PAI)
were found as single lesions or lesions in association with pial artery
and border-zone infarcts (BZI). It was determined that this was a
specific lesion pattern for MCA disease, and distal embolization
associated with local branch occlusion was a common stroke
mechanism in MCA disease (10).
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The aim of our study was to determine whether the lesion patterns
seen on early DWI (within 48 hours) differed in atherosclerotic MCA
disease, ICA disease or CE, which was determined according to
the findings detected in magnetic resonance angiography (MRA)
in patients with acute stroke and to investigate whether the DWI
patterns gave an idea to predict the etiology and mechanism of
acute, and to compare the findings with the literature.

METHODS

Patient Selection

This was a single-center, retrospective, observational study.
Between January 2010 and June 2012, retrospective analyzes of
51 patients, 34 male and 17 female, out of 1200 patients who were
admitted to the Neurology Clinic of University of Health Sciences
Turkey, Taksim Training and Research Hospital with acute stroke
and met the study criteria. Approval for this study was obtained
from the Ethics Committee of Taksim Training and Research
Hospital (decision no: 6, date: 03.04.2013).

Patients who underwent DWI within 48 hours of the onset of
symptoms which confirmed the diagnosis of acute infarction, who
had ischemic lesions in the unilateral MCA territory or border-
zone and whose ischemic lesion was compatible with MCA
disease, ICA disease, or CE were included in the study. Patients
with multiple infarcts in areas outside of a single MCA territory
(with MCA infarction or bilateral hemispheric lesions in other
territories), stroke type other than MCA disease, ICA disease and
CE (metastatic occlusion, etc.) and with concomitant ICA and
MCA disease were excluded from the study (Figure 1).

Clinical data were obtained by examining patient files. The
findings of the patients were clinically grouped into two classes

zone infarction

Patient selection v Patients with acute infarction

v Patients undergoing diffusion-weighted magnetic resonance imaging within
the first 48 hours

v Single lesion: Perforating artery infarction, pial artery infarction, border-

v Multiple lesions: Double or triple combinations of single lesions

Calculation of stroke severity score (NIHSS score)

Admission to

neurology Evaluation of concomitant hypertension, diabetes mellitus and habits
service and Biochemistry, chest X-ray, bilateral carotid and vertebral artery Doppler
research for usG

etiology Transthoracic echocardiography, transesophageal echocardiography, ECG
1 week after Planning magnetic resonance angiography if there is stenosis in carotid and
admission vertebral artery Doppler USG

Etiological Identification of atherosclerotic and embolic etiologies

evaluation

Figure 1. Flow-chart of the study

NIHSS: National Institutes of Health Stroke scale, ECG: electrocardiografi, USG: ultrasonography
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as lacunar syndromes (pure motor hemiparesis, pure sensorial

stroke, sensory-motor hemiparesis, ataxic hemiparesis,
dysarthria syndrome, dysarthria- clumsy hand syndrome) and
non-lacunar syndromes (presence of cortical findings such as
aphasia, neglect, gaze deviation, and changes in consciousness).
The National Institutes of Health Stroke scale (NIHSS) was used
for the numerical expression of stroke severity. In addition to
MRI evaluation, patients’ complaints at admission, clinical
features, existing and accompanying diseases in their history,
complete blood count, erythrocyte sedimentation rate, whole
blood biochemistry, coagulation tests, electrocardiography
(ECQG), chest X-ray and urine test results were examined. Carotid
and vertebral artery Doppler ultrasonography, transthoracic
echocardiography, transesophageal echocardiography and
24-hour ECG follow-up were performed to investigate the
etiology. As a result of these examinations, the risk factors, and
etiologies of the patients in terms of stroke development were

determined.

MRI was performed with a 1.5 tesla imaging device (Simens
Avanto, Medical Systems) with echoplanar feature. 3800 ms
repetition time (TR), 102 ms echo time (TE), matrix number
192-192, 5 mm slice thickness, 1.5 mm slice spacing, 21
axial slices, 240 mm image field, 0 and 1000 for DWIs. It was
applied with a b value of 2 in s/mm?. Those who showed an
acute infarct pattern on DWI were transfered to the service
for follow-up, examination, and treatment. Carotid-vertebral
Doppler ultrasonography was performed in all patients.
MRA examination was performed in the first week after
admission to the service in patients with plaques that caused
significant hemodynamic impairment in carotid-vertebral
Doppler ultrasonography. Intracranial MRA with 3-dimensional
TOF sequence was applied with 24 ms TR and ms TE 7 and
3-dimensional extracranial MRA with 20° flip angle, 159-159
matrix number and 240 mm field of view.

The topography of the ischemic lesion patterns on DWI of the
patients was determined according to the vascular mapping
published by Tatu et al. (11) in 1998. Vascular territories were
determined as perforating, pial and border-zone. As PAI, striato-
capsular infarcts and infarcts of perforating vessels of MCA
were included. As pial infarcts (Pl), infarcts in the territories of
the superior and inferior cortical branches of the MCA were
included. BZI were determined as infarcts in the anterior and
posterior cortical border-zones and internal border-zone. Multiple
DWI lesions were defined as hyperintense lesions observed in
more than one vascular territory with no border neighborhood.
According to Tatu's criteria, DWI lesions were small PAI (<2 cm in
diameter), large PAI (>2 cm in diameter), P, large region infarction,
or BZI and multiple lesions (PAl and PI, PAI, Pl and BZI, PAIl and
BZI, Pl and PI, Pl and BZI, and multiple BZI). PAls smaller than 2 cm
in diameter and PAls larger than 2 cm in diameter were included in
the PAl group. Pl and BZI, which were seen as a single lesion, were
divided into groups under the names of Pl and BZI. The remaining
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combined patterns consisting of multiple lesions were included in
a group called “combined multiple lesions” as the combination
of single lesion patterns. Large MCA lesions, considered as a
single lesion in the pattern literature, were also included in this
last group as a combination of three single lesion patterns. The
MRA findings of patients with MCA disease were considered in
3 grades: moderate stenosis (signal reduction greater than 50%),
severe stenosis (image distal to MCA, but focal loss of signal) and
complete occlusion.

Patients with 50% or more ipsilateral MCA stenosis or occlusion in
MRA and no cause of CE or proximal to distal arterial embolism
were defined as MCA disease. Patients with a stenosis or
obstruction of 50% or more in the ipsilateral ICA and no evidence
of MCA disease or a CE were included in the ICA disease group.
Patients who had no atherosclerotic finding in cerebral vessels in
MRA and who had embolic heart disease according to TOAST
criteria were included in the CE group (11).

Statistical Analysis

The NCSS (Number Cruncher Statistical System) (Kaysville, Utah,
USA) program was used for statistical analysis. Study data were
presented using descriptive statistical methods (mean, standard
deviation, median, frequency, ratio, minimum, maximum). The
conformity of the quantitative data to the normal distribution
was tested with the Kolmogorov-Smirmov, Shapiro-Wilk test and
graphical evaluations. Student’s t-test was used for two-group
comparisons of normally distributed quantitative data, and
the Mann-Whitney U test was used for two-group comparisons
of non-normally distributed quantitative data. Pearson chi-
square test was used to compare qualitative data. The one-way
analysis of variance and post-hoc Tukey test were used to reveal
the difference between the groups. The significance level was
accepted as p<0.05.

RESULTS

A total of 51 patients, 34 males (66.7%) and 17 females (33.3%),
who were aged between 34 and 82 years, were included in the
study. The mean age of men was 63.9+14.15 (range 34-80), and
the mean age of women was 72.2+12.78 (range 38-82). MCA
disease was found in 11 (21.6%) patients, ICA disease was found
in 25 (49.0%), and CE was found in 15 (29.4%) patients. According
to the presentation symptoms of the patients, clinical syndrome
patterns were lacunar syndrome in 34 (66.7%) and non-lacunar
syndrome in 17 (33.3%). In those with lacunar syndrome, the
etiology was MCA disease in 9 (26.5%), ICA disease in 15 (44.1%),
and CE in 10 (29.4%). Of the patients with MCA disease, 81% (9
patients) had lacunar syndrome. There were 15 (60%) patients
who developed lacunar syndrome due to ICA disease. The rate
of developing lacunar syndrome among patients with CE was
66.7%. In patients with non-lacunar syndrome, etiology was
MCA disease in 2 (11.8%), ICA disease in 10 (58.8%), and CE in 5
(29.4%) patients. The rate of developing non-lacunar syndrome
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among patients with MCA disease was found to be 3.9%, while it
was 19.6% in patients with ICA disease and 9.8% in patients with
CE. The difference in the rates of developing lacunar syndrome
or non-lacunar syndrome in different stroke types was evaluated
with the chi-square test and no significant difference was found
(p=0.441).

The mean NIHSS score calculated from the neurological findings
of the patients at admission was 5.06+3.61 in patients with lacunar
syndrome and 7.64+5.27 in those with non-lacunar syndrome and
the difference was significant (p=0.045). The mean NIHSS score
was 7.59+4.83 in patients with multiple lesions (22 patients), and
4.65+3.55 in patients with single lesion (29 patients), and the
difference between the two groups was significant (p=0.016).
The mean NIHSS score was 8.64+5.30 in patients with MCA
disease, 4.60+3.18 in patients with ICA disease, and 6.13+4.66 in
patients with CE. There was a significant difference between them
[F g 50=3-64, p=0.034]. With the post-hoc Tukey test, it was found
that this difference stemmed from the difference between those
with MCA disease and those with ICA disease.

Examples of lesion patterns by stroke subtype are shown in
Figures 2, 3, 4, 5. No statistically significant difference was found
between OSA disease, ICA disease and CE groups (p=0.753)
(Table 1). Since the number of our patients was limited, PAI
lesions smaller than 2 cm and PAI lesions larger than 2 cm were
grouped under PAIl lesion pattern, and lesion patterns consisting
of various combinations of single lesions were grouped under
multiple lesion patterns so that the groups could be compared
(Table 1). There was no statistically significant difference in terms
of lesion pattern between the different stroke subtypes (p=0.753).
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Small or large PAI, Pl or BZI single lesion patterns were detected
in 29 (66.7%) patients. In 22 (33.3%) patients, it was observed that
these lesion patterns formed multiple lesion patterns consisting
of various combinations. There was no significant difference
between different stroke subtypes in terms of developing a single
or multiple lesion pattern (p=0.555) (Table 2) (The rates of multiple
lesion pattern were 45.5% in the MCA disease group, 44.0% in the
ICA group and 53.3% in the CE group). In the MCA disease group,
the combination of PAIl, Pl and BZI (18.1%) and the combination
of PAIl and BZI (18.1%) were the most common multiple lesion
patterns.

Diabetes mellitus (DM), one of the risk factors for stroke, was
present in 1 (9.1%) of patients with MCA disease, 11 (44.0%) of
patients with ICA disease, and 5 (29.9%) of patients with CE.
There was no statistically significant difference between the types
of stroke and DM coexistence (p=0.123). Hypertension (HT) was
present in 5 (45.5%) of patients with MCA disease, 22 (88.0%)
of patients with ICA disease and 9 (60.0%) of patients with CE.
Association of HT was found to be significantly higher in the ICA
disease group than in the other groups (p=0.020). There was a
history of previous cerebrovascular disease (CVD) in 2 (18.2%)
of patients with MCA disease, 4 (16.0%) of patients with ICA
disease and 2 (13.3%) of patients with CE. There was no difference
between stroke subtypes in terms of previous CVD history
(p=0.943). Seventeen (33.3%) of the patients were smokers, and
4 (23.5%) of them were in the MCA disease group, 8 (47.1%) in
the ICA disease group, and 5 (29.4%) in the CE group. There was
no statistically significant difference between smoking and stroke
subtypes (p=0.968).
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Figure 2. A) The lesion pattern of right perforating artery infarct in an 81-year-old patient with left hemiparesis and dysarthric speech. B)
Magnetic resonance angiography image showing occlusion in the right middle cerebral artery
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Figure 3. A) The lesion pattern of left pial infarct on diffusion weighted images of a 72-year-old patient with right hemiparesis. B) Cortical
branch occlusion of the left middle cerebral artery on magnetic resonance angiography of the same patient
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Figure 4. A) A 74-year-old patient presenting with motor aphasia and right hemiplegia has diffuse left middle cerebral artery infarction (a
combination of perforating artery infarction, pial artery infarction, border-zone infarction patterns) on diffusion-weighted magnetic resonance
imaging. B) There is a 70% stenosis in the left middle cerebral artery on magnetic resonance angiography of the same patient
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Figure 5. A) Combination of left perforating artery infarction, pial infarct and border-zone infarct lesion patterns in an 82-year-old patient
with total aphasia and right hemiparesis. B) There is 50-60% stenosis in the left internal carotid artery in magnetic resonance angiography.

Table 1. Distribution of lesion patterns by stroke subtypes

Lesion pattern

Stroke type

:\:((Zton);ilsease ;S@/od);sease CE [n (%)]
PAI 2(18.2) 3(12.0) 4(26.7)
Pl 3(27.3) 9 (36.0) 3(20.0)
BZI 1(9.1) 2(8.0)
Combined-multiple 5 (45.5) 11 (44.0) 8 (53.3)

MCA: middle cerebral artery, ICA: internal carotid artery, CE: cardioembolism, PAl: perforating artery infarct, Pl: pial artery infarct, BZI: border-zone infarct

Table 2. Distribution of single or multiple lesions in different stroke subtypes

Number of lesions
MCA disease [n (%)]

6 (54.5)
5 (45.5)
MCA: middle cerebral artery, ICA: internal carotid artery, CE: cardioembolism

Single lesion

Multiple lesions

DISCUSSION

In our study, the characteristics of the lesion patterns in
atherosclerotic occlusive diseases of MCA were determined and
compared with the findings in the literature. We did not detect
a significant difference in the probability of developing multiple
lesions in different stroke subtypes. Similarly, when stroke subtype
and lesion pattern were compared, no difference was found
between stroke subgroups. In a study involving 30 patients with

Stroke type
ICA disease o
[n (%) ol
16 (64.0) 7 (46.7)
9 (36.0) 8 (53.3)

acute MCA infarcts, the characteristics of the lesion (single or
multiple lesion) and its pattern (whether the lesion was cortical or
in the border-zone or in the territory of perforating artery) were
defined using transcranial Doppler, DWI, and MRI. They found
that the most common mechanism in MCA stenosis was a single
penetrating artery infarction that caused a lacuna-like lesion, and
that artery-to-artery embolization caused multiple small infarcts,
especially in border-zone areas (5). However, in that study, the
research was limited to a single lesion pattern, MCA ischemia
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was evaluated and no comparison with other stroke etiologies
was made. In our study, different etiologies, embolic and
atherosclerotic, were also evaluated. In a study comparing lesion
patterns in DWI and MRA lesions, vessel stenosis was classified
as moderate (50-70%) and severe (70-90%) narrowing (10). After
determining the stroke subtypes as MCA disease, ICA disease
and CE, these subtypes were compared with the lesion patterns.
In that study, they found that the combination of PAl and PI, and
PAI, Pl and BZI were specific lesion patterns for the MCA disease
group, and they claimed that the Pl lesion pattern originating from
MCA could be a marker for embolism (10). They pointed out that
the high frequency of the combination of PAI, Pl and BZI in MCA
disease might suggest an interaction between hypoperfusion and
embolism as a stroke mechanism in this group. PAl lesion pattern
smaller than 2 cm was found in the second frequency in patients
with MCA disease. They attributed this to MCA-induced atheroma
occlusion of the perforating artery inlet or isolated lipohyalinosis
of the penetrating artery. This pattern was not accompanied by
cortical field infarcts and the occlusions were mostly moderate,
which distracted from the idea of embolization. However, despite
this support, the authors evaluated the stroke mechanism that
created the PAI lesion pattern as not clarified (10).

Multiple lesion pattern was the most detected lesion pattern in
all three subgroups of our patients. High rate of combination of
PAI, PI, BZI was similar to the findings of the study of Lee et al.
(10). However, this was not a high rate specific to the MCA disease
group. Although the high rate of Pl lesion pattern in our patients
with ICA disease was remarkable (36%) and its relationship with
embolization was considered, no statistically significant difference
was found.

Various studies have investigated the relationship between lesion
patterns and occlusion mechanisms, using DWI to investigate
the pathogenesis of ischemic stroke in atherosclerotic MCA
disease (7,8). In 920 patients, stenosis was examined using
MRA, and the difference between lesion patterns in extracranial
occlusions and lesion patterns in intracranial occlusions was
determined. While deep perforating and internal BZI were
mostly detected in MCA infarcts, superficial perforating and
territorial infarcts were detected in ICA disease (8). The same
group of researchers evaluated 850 patients with transient
ischemic attack and stroke clinically and neuroradiologically and
found that the MCA group developed more lacunar syndrome
patterns than the ICA group. They reported that the occlusions
in the ICA group mainly caused total anterior circulation infarcts,
and they found that the mean NIHSS score of this group was
higher when compared to the mean NIHSS score of the MCA
group (9). In lacunar syndromes, when multiple lacunae in
which single lesions were observed, it was emphasized that
other etiologies should be investigated in addition. Occlusion
of more than one vessel was associated with embolism, while
multiple scattered lesions in one vascular area were associated
with large vessel disease (12). In our study group, there was
no difference in terms of developing lacunar and non-lacunar
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syndromes according to etiology, and NIHSS score was found
to be higher in those in the MCA disease group.

The difference in the time elapsed between the appearance
of stroke symptoms and performing DWI creates difficulties in
comparing these studies. This period varies between 5-6 days
and 2 weeks (5,7-9). The time elapsed between the appearance of
stroke symptoms and performing DWI is important. In this regard,
99 patients with acute ischemic stroke were examined with DWI
within 6 hours after the onset of symptoms, the examination was
repeated within 1 week, the lesion patterns were compared. They
stated that it was possible to detect recurrences with DWI and
that the time of performing DWI would affect the lesion pattern
(12). In the study in which patients with recurrent ischemic stroke
were evaluated in the same year, it was revealed that the lesion
pattern in DWI performed in the early period (less than 24 hours
from the onset of stroke) was associated with the stroke subtypes
in the classification determined according to TOAST criteria
(12,13).

In our study, no significant difference was found in terms of lesion
patterns in different stroke subtypes. There were also studies
that found a significant relationship between DWI and stroke
subtypes (14). In a study reported from Turkey, while specific DWI
patterns were found to be associated with small vessel disease, no
significant distinguishing DWI patterns were found for large artery
atherosclerosis and CE. It has been emphasized that classical
diagnostic methods such as echocardiography and doppler USG
maintain their importance (3). Rapid planning of all examinations
remains important in determining the etiology of stroke, and
imaging alone cannot replace these examinations.

When different stroke subgroups were evaluated in terms of risk
factors in our study, history of HT in the ICA disease group was
found to be significantly higher than the other groups (88.8%).
In the literature, the history of DM was found to be significantly
higher in the ICA disease group compared to other groups (10).
In our study, DM was seen as a risk factor for all stroke subgroups,
and no difference was found between the groups in terms of DM.
No significant difference was found between groups in terms of
smoking rate. These results were found to be similar to the studies
conducted in the Turkish population (3).

Study Limitations

Our study was conducted on 51 patients who met the inclusion
criteria. Conducting it in a single center was effective in the small
number of patients who met the inclusion criteria for the study.
Being retrospective also caused unwanted data loss and limited
patient recruitment. Another limitation of the study was that MRA
examinations of the patients were not repeated. Demonstrating
the functioning of the recanalization process in different types of
strokes may be the subject of research in future studies. Since we
did not perform repeat MRA, no interpretation could be made for
recanalization during infarct development, and it was concluded
that a prospective study would provide more information.
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CONCLUSION

Stroke is a condition of which prognosis is positively affected when
it is intervened in the early period. Different stroke mechanisms
require different treatment strategies. Therefore, it is important
that the mechanism of stroke is predictable in the early period.
Although this study concluded that the character of the lesion
pattern and the mechanisms of stroke occurrence could not be
predicted with DWI in the early period, it revealed the importance
of repeating the same study with a larger number of patients in a
multicenter manner in the light of the results of the studies in the
literature.
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ABSTRACT
Objective: This study aims at evaluating the factors affecting prognosis in patients with aneurysmal subarachnoid hemorrhage (SAH).

Methods: The charts and 6" month outpatient clinic records of the patients who were treated with the diagnosis of SAH between 2016 and 2020 were
retrospectively reviewed. Post-discharge clinical status, adaptation to life, and disability status of 44 patients with aneurysmal SAH who were treated
with endovascular or microsurgical techniques in our clinic were evaluated with the Glasgow Outcome Scale Extended (GOSE). The relationship
between the patient’s age, gender, timing of treatment, the location of the aneurysm, the World Federation of Neurological Surgeons (WFNS) scale
score, Hunt-Hess scale (HHS) score, Fisher scale score and preoperative evaluations that might affect the GOSE score after discharge were examined.

Results: Forty-four patients who met the criteria were included in the study. The mean age of the patients was 49.1+10.3 (minimum-maximum: 29-77).
Of those, 54.5% were females while 45.5% were males. Comorbidity was present in 54.5% of the patients. The most common aneurysm was the middle
cerebral artery aneurysm with the rate of 27.3%. Of the aneurysmal SAHs, 45.5% were treated with microsurgical clipping and 27.3% with endovascular
treatment. A statistically significant correlation was found between GOSE score and timing of treatment days (p=0.014), WFNS (p=0.002) and HHS
scores (p<0.001). No statistically significant correlation was found between GOSE score and patient's age (p=0.47) and Fisher scale score (p=0.465).

Conclusion: In our study, the effects of early surgery, WFNS, and HHS scores on clinical outcome in cerebral aneurysmatic SAH were shown.
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INTRODUCTION

Cerebral aneurysms (CA) occur in 3-5% of the general population
(1). Aneurysm rupture causes subarachroid hemorrhage (SAH)
and is associated with high mortality and morbidity (2). Its
formation and pathophysiology have not been fully defined (3).
Current treatment options consist of endovascular treatment
and microsurgical clipping. Despite advances in surgical and
endovascular techniques, equipment diversity in devices, and
the improvements in intensive care units, mortality and morbidity
associated with aneurysm rupture remain high (4). Treating
ruptured aneurysms is required. The type of treatment is decided
according to the choice of patients, the size and site of aneurysm.
However, at vascular centers with a high annual number of
microsurgical clipping, there is a tendency to perform clipping
rather than applying endovascular treatment (5). Although the
results of the International Study of Unruptured Intracranial
Aneurysms and International Subarachnoid Aneurysm studies
point to “coil first” with endovascular surgical intervention, there
are ongoing discussions regarding the superiority of endovascular
treatment and microsurgical clipping treatment over each other
and which one should be preferred (6,7).

The Glasgow outcome scale-extended (GOSE) is used in the
treatment of SAH and in the short and long-term follow-ups
and results of these treatments, as in other cranial pathologies
with brain injury (8,9). Many studies in the literature evaluate
clinical outcome with GOSE. Correlation of applied treatment
parameters and neurological status with GOSE is examined (8,9).
Recently, some studies claimed that early aneurysm treatment
achieves better clinical outcomes (8,10). There are also studies
showing poor clinical outcomes in patients with WFNS grade IV
and V SAH (9). There are few studies comparing GOSE score with
preoperative parameters in SAH. No study was found in which all
the mentioned parameters were compared with GOSE score.

In this study, we planned to investigate the effects of preoperative
parameters and treatments in spontaneous SAH on clinical
outcome.

METHODS

The data of 44 patients who developed SAH due to CA rupture
and were admitted to our clinic and were treated between 2016-
2020 were analysed retrospectively. The patients with spontaneous
SAH who were admitted to our hospital within 72 hours after
bleeding were included in the study. The patients with non-
spontaneous SAH and those with previous record of neurological
diseases (cerebrovascular disease, neurodegenerative diseases,
etc.) were excluded from the study. All data of the patients were
collected from the hospital database. Data were collected in the
following categories: patient age, gender, World Federation of
Neurological Surgeons (WFNS) scale score (Table 1) (11), Hunt-
Hess scale (HHS) score (Table 2) (12), Fisher scale score (Table
3) (12), the site of aneurysm, the type of treatment performed
(microsurgical clipping/endovascular treatment) and the number
of days between first bleeding and application of treatment. In
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addition, the patients’ adaptation to life and disability status were
evaluated with the (GOSE) score (Table 4) (13) at the 6" month
after discharge. Cerebral computed tomography (CT), cerebral
CT angiography and Digital Subtraction Angiography (DSA) were
performed in all patients after admission to the hospital. Control
DSA was also performed in the patients at the 6" month.

The patients were treated by a single surgeon experienced in
vascular surgery. They were operated with micro-Doppler and
neuromonitoring.

Single or multiple aneurysm clips (Sugita®, Mizuho, Tokyo,
Japan) were used during surgery. Endovascular treatment was
performed by experienced senior neuroradiologists. Diagnostic
or therapeutic angiography was performed with a routine femoral
approach using biplane angio-graphic system with a flat panel
detector (Toshiba Infinix, Toshiba Medical, Nasu, Japan). Lesions
were treated with coils (Boston Scientific Corp., Natick, MA, USA)
and stent (Neuroform® Stent System, Boston Scientific Corp.,
Natick, MA, USA).

All procedures were carried out in accordance with the 1964
Helsinki declaration. Written informed consent for scientific

Grade Glasgow coma scale score  Motor deficit

I 15 Absent

Il 13-14 Absent

1l 13-14 Present

vV 7-12 Present or absent
\Y 3-6 Present or absent

Grade Criteria

Asymptomatic, or minimal headache, nuchal
rigidity

Moderate to severe headache, no neurological
deficit except for cranial nerve palsy

I Drowsiness, confusion, mild focal deficit

Stupor, moderate to severe hemiparesis, early
decerebrate posturing

V Deep coma, decerebrate posturing, moribund

Grade CT scan
1 No blood visualized

A diffuse deposition or thin layer with all vertical
2 layers of blood (interhemispheric fissure, insular
cistern, ambient cistern) less than 1 mm thick

Localized clots and/or vertical layers of blood 1 mm
or greater in thickness

Diffuse or no subarachnoid blood, but with

4 . ) .
intracerebral or intraventricular clots

CT. computed tomography
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Category Name Definition
1 Death
2 Persistent vegetative state
3 Sever disability
Lower day
4 Sever disability
Upper
5 Moderate disability
Lower
6 Moderate disability
Upper activities
7 Good recovery
Lower
8 Good recovery
Upper

Characteristics

Age X+s 49.1+10.3
Female, n (%) 24 (54.5)
Gender
Male, n (%) 0 (45.5)
o Yes, n (%) 4 (54.5)
Co-morbidities
No, n (%) 0 (45.5)
) Yes, n (%) 0 (45.5)
Hypertension
No, n (%) 24 (54.5)
Yes, n (%, 491
Asthma oy i) i)
No, n (%) 40 (20.9)
. Yes, n (%) 0(22.7)
Other co-morbidities
No, n (%) 34.(77.3)
Score n (%)
1 18 (40.9)
2 10 (22.7)
WEFNS scale 3 8(18.2)
4 5(11.4)
5 3(6.8)
1 3(6.8)
2 8(18.2)
Fisher scale
3 17 (38.6)
4 16 (36.4)
1 18 (40.9)
2 10 (22.7)
HHS 3 8(18.2)
4 5(11.4)
5 3(6.8)

WEFNS: World Federation of Neurological Surgeons, HHS: Hunt-Hess scale

Unresponsive and speechless

Requires frequent help of someone to be around at home most of the time every

Can be left alone >8 h during the day, but unable to travel and/or go shopping
without assistance

Unable to work or only in sheltered workshop

Reduced work capacity; resumes <50% of the pre-injury level of social and leisure

Minor problems that affect daily life; resumes >50% of the pre-injury level of social
and leisure activities

No current problems related to the brain injury that affect daily life

purposes and clinical data collection were obtained from
patients according to institutional protocol. Ethical approval was
obtained from the local ethics committee (approval no: 319, date:
22.09.2021).

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) 25.0 was
used for statistical analysis (SPSS Inc.; Chicago, IL, USA). The
Kolmogorov-Smirnov test was used to examine the normal
distribution. According to results of normality analyses, the data
was not normally distributed. The descriptive statistical methods
(frequency, percentage, mean, standard deviation) were used to
evaluate the demographic data. Pearson’s chi-square test was
used to compare the qualitative data. The Spearman correlation
analysis was used for analysing the association of the quantitative
data. The results were evaluated at a confidence interval of 95%
and a significance level of p<0.05.

RESULTS

The total number of patients who were admitted to the clinic with
the diagnosis of CA and underwent treatment between 2016 and
2020 was 44. The characteristic features of the patients are given
in Table 5. Their mean age was 49.1+10.3 (minimum-maximum:
29-77). Of them 54.5% were females while 45.5% were males.
Comorbidity was present in 54.5% of the patients. The three most
common comorbidities were hypertension (HT) (45.5%), asthma
and chronic obstructive pulmonary disease. WFNS scale, HHS and
Fisher scale scores of the patients are shown in Table 6. The most
common values for each scale were as follows: For WFNS scale
score "Grade 1" in18 (40.9%) patients, for HHS score “1” in 18
(40.9%) patients, and for Fisher score 3" in 17 (38.6%) patients.

The angiography results of the patients with SAH were as follows:
Twelve (27.3%) had middle cerebral artery (MCA) aneurysm, 8
(18.2%) anterior communicating artery (AcoA) aneurysm, 4 (9.1%)
internal carotid artery aneurysm, 3 (6.8%) posterior communicating
artery aneurysm, 2 (4.5%) distal anterior cerebral artery aneurysm,
2 (4.5%) posterior inferior cerebellar artery aneurysm, 1 (2.3%)
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basilar artery type aneurysm (Figure 1). Twelve (27.3%) patients
were angiography negative. Except for these 12 patients, 20
(45.5%) patients were treated with microsurgical clipping and
12 (27.3%) patients with endovascular treatment, making the
total number of treated patients 32. The mean number of days
between bleeding and application of microsurgical clipping or
endovascular treatment after SAH was 1.2, with the first day and
the fifth day of bleeding representing the minimum and maximum
values, respectively.

The study found a statistically significant negative correlation
between GOSE score and timing of treatment (p=0.014) and a
moderate significant negative correlation between GOSE and
WENS scale (p=0.002) and HHS scores (p<0.001) (Table 7). The
overall mortality rate of the patients at the 6-month follow-up was
11.3%.

DISCUSSION

Nearly half of the SAH cases are caused by CA (14). Studies on
predicting the prognosis of patients after SAH and the risk factors
that affect the treatment outcome are still pending (15). In our
current study, a negative correlation was found between WFNS
scale and HHS scores, which were the preoperative evaluation
scales, the GOSE score, and the timing of treatment applied.

GOSE

r p-value*
Surgery day -0.390 0.014
WENS -0.477 0.002
HHS -0.566 <0.001
Age 0.119 0.47
Fisher scale -0.120 0.465

*Spearman correlation, GOSE: Glasgow outcome scale-extended, WFNS:
World Federation of Neurological Surgeons, HHS: Hunt-Hess scale

ANGIOGRAPHY RESULTS (PERCENTILE)

BAngic|-) mMCA mAcoA WICA mPcoA mACA ®mPICA = Basilartip

Figure 1. Angiography results (percentile)

MCA: middle cerebral artery, AcoA: anterior communicating artery,
ICA: internal carotid artery, PcoA: posterior communicating artery, ACA:
anterior cerebral artery, PICA: posterior inferior cerebellar artery
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In this study, 27.3% of the 44 patients with SAH were found to
have negative angiogram. When compared with the literature this
rate is high. In the literature, angiogram negative SAHs constitute
approximately 10-20% of spontaneous SAHs (16,17). It also has
the same negative clinical outcomes as aneurysmal SAH (16,17).
In line with the literature, GOSE scores of patients with angiogram
negative SAH and aneurysmal SAH are similar. It is thought that
the frequency of angiogram negative SAHs has increased, and
this may be related to the widespread use of antiplatelet drugs

(18).

Complications after SAH (vasospasm, ischemic neurological
deficit, and brain infarction) are closely related to age and
gender (19). While the incidence of complications is lower in
elderly patients, they occur more commonly among the younger
patients (20). It has been stated that 30-39 age group has higher
risk whereas 60-69 age group has significantly lower risk (19). In
addition, there are studies showing that the females are at higher
risk of experiencing SAH and its complications (19,21). Our study,
however, found no significant gender (p=0.395) or age (p=0.119)
related difference among our patients in terms of risks. Although
the studies in the literature generally state that age and gender
are important risk factors, there are also articles with findings
concurring that of our study (22).

HT is accepted as a risk factor for aneurysm formation and rupture
(23). Laboratory studies have shown that a link exists between
cerebral aneurysm and HT (24). Our study also found that HT was
the most important morbidity accompanying SAH.

The most common site for aneurysm was MCA. In the literature,
however, the most common site for aneurysm is ACoA which is the
type of aneurysm with the highest rate of mortality and morbidity
(3). The mortality rate we found in our study (11.7%) was unaffected
by the site of aneurysm. We think that this differentiation may be
related to the sample size of our study (n=44).

Discussions on the timing of surgery continue and varying views
have been put forward about this issue thus far (25-27). However, in
our study, we found a statistically significant relationship between
the timing of surgery and GOSE score (p=0.014): The earlier the
surgery was performed, the higher the patient's GOSE values and
the lower the mortality and morbidity were.

A strongly negative correlation was found between the HHS and
GOSE scores of the patients (p<0.001). As HHS score increased,
survival rate decreased significantly. We think that it gives a very
significant information about the prognosis. Past studies also
support our findings (27-30). For example, studies conducted
with 100 patients with SAH in 2001, with 3567 patients with SAH
in 2007, with 720 patients with SAH in 2020, as well as some other
studies conducted with many patients revealed the relationship
between HHS score and prognosis (31-33). Like HHS score,
WEFNS scale score was also found to have a statistically significant
relationship with GOSE score (p=0.002). As WFNS scale score
increased, GOSE score decreased. A look at the literature shows
that the findings about WFNS scale score and patient prognosis
are compatible with our results (31-36).
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In the literature comparing clinical outcome and preoperative
parameters, fewer parameters were examined than in our study.
We determined that all parameters such as age, gender, day of
surgery, HHS, WFNS Scale and Fisher scale scores, and aneurysm
localization were not considered.

In our study, it was seen that the findings related to age and
gender were not compatible with the literature. Findings on the
day of surgery and WFNS scale score were consistent with the
literature. Findings on HHS and Fisher scale scores supported the
literature.

Study Limitations

The limitations of the study were that it was conducted in a single
center, it was retrospective, and the number of patients was low.
The low number of patients caused underpowered statistical
analysis. Consequently, further comparative, long-term studies
with larger patient groups are necessary to confirm these findings.

CONCLUSION

We suggest that WFNS scale and HHS scores of patients with
aneurysmal SAH and timing of treatment provide important
information about their GOSE scores and thereby the prognosis.
Age, gender, comorbidities of the patients and the site of
aneurysm did not make a significant contribution to the prognosis
of the patients. Identifying and analysing the risk factors in
studies with larger sample sizes will contribute to the literature.
Conducting the study with a larger patient series will yield more
reliable results.
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ABSTRACT

Objective: We evaluated our union and functional results of osteosynthesis treatment with external fixator in high-risk patients aged 70 years or older
with intertrochanteric femur fracture and American Society of Anesthesiology (ASA) IlI-IV.

Methods: Fractures were classified according to the Association for Osteosynthesis/Orthopedic Trauma Association (AO/OTA) classification.
Preoperative waiting time, time to fracture union, limb length discrepancy, femoral neck-shaft angle, and level of activities of daily living were assessed.
The union of the fractures was evaluated according to Foster’s radiological evaluation criteria. Functional outcomes were evaluated according to the
Barthel index of activities of daily living.

Results: The mean age of 38 patients was 80.35+7.27, 22 (57.9%) were females, 16 (42.1%) were males, and they were followed up for a mean of
15.9£4.1 months. The mean operation time of the patients was found to be 38+6.51 minutes. Thirty-one (81.5%) patients were operated under spinal
anesthesia, and 7 (18.5%) patients were under general anesthesia and were discharged 4.3+4.71 days after the operation. Fracture groups according
to AO/QOTA classification were as follows: A1.1 in 3 (7.89%) patients, A1.2 in 14 (36.85%) patients, A1.3 in 4 (10.53%) patients, A2.1 in 8 (21.05%)
patients, A2.2 in 4 (10.53%) patients, and A2.3 in 5 (13.15%) patients. The union of fractures were evaluated according to Foster's radiological scoring,
and the mean time to union was found to be 123+11 days. A mean of 1.29+0.99 cm shortness was detected. The mean varus grade was 12.7°+
7.14°. According to Foster's scoring, successful results at the rate of 78.94% were obtained. Barthel index score was found to be 51.31+24.82 in the
postoperative 6" month and 54.07+25.54 in the first postoperative year.

Conclusion: Osteosynthesis method with external fixator for intertrochanteric femur fractures of patients with ASA IlI-IV who were aged 70 years or
over and had a high risk of surgery and anesthesia due to medical problems, might be preferred as an alternative treatment method since it was a
closed surgery, it could be performed simply and quickly, and it reduced complications related to soft tissue injuries.
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INTRODUCTION

Intertrochanteric femur fractures, which constitute 8-10% of
all adult fractures, are serious injuries with high morbidity and
mortality and an increasing incidence in osteoporotic patients.
The complication rate of nonoperative treatment is high.
Decubitus ulcers, urinary system infections, joint contractures,
pneumonia, varus deformity and shortness, and mortality as a
result of thromboembolism can be seen in elderly patients (1).

The aim of surgery is anatomical reduction of the fracture, stable
fixation and early rehabilitation. Although the technical equipment
is very advanced today, many patients with intertrochanteric
fractures are considered risky in terms of anesthesia due to
cardiological, pulmonary and hematological disorders in the
elderly patient population (2). Osteosynthesis with external
fixators can be a good alternative treatment as it is a minimally
invasive method and can be performed in a short time.

In our study, we retrospectively evaluated the quality of life of the
patients with intertrochanteric femur fracture and their fracture
union status who had an American Society of Anesthesiologists
(ASA) score of llI-IV, were at risk in terms of anesthesia and surgery,
and were over 70 years old.

METHODS

This retrospective cohort study was approved by the Taksim
Training and Research Hospital Clinical Research Ethics Committee
(decision no: 128, date: 04.09.2019) and informed consent was
obtained from the patients.

Among 43 patients who were diagnosed as having
intertrochanteric fracture of the femur, aged 70 years or over, had
an ASA score of llI-IV, and underwent osteosynthesis with external
fixator, 38 patients with adequate follow-up were included in
the study. The Association for Osteosynthesis (AO)/Orthopedic
Trauma Association classification was used for the classification
of fractures. Union of the fractures was evaluated according to
Foster's radiological scoring. Thirty-eight patients were followed
up for a mean of 15.9+4.1 months. The preoperative waiting
time after the patients were admitted to the hospital, operation
time, type of anesthesia, and mean time to discharge after the
operation were examined. The Barthel index of activities of daily
living (ADL) was used to measure ADL before the fracture, 6

months postoperatively, and 1 year postoperatively.

Pelvis and hip radiographs and complete blood count of the
patients were performed in the controls. Varus deformity was
investigated in anteroposterior pelvis radiographs in the control,
and the distances between the medial malleolus and the spina
iliaca anterior superior were measured clinically, and the length
differences of the extremities were recorded. Removal of all
external fixators was performed under local anesthesia. One
day after the operation, the knee movements of the patients

were controlled, and quadriceps exercises were started. On the
second day, the patients were mobilized, and they started walking
exercises with partial load.

Surgical technique: Closed reduction was performed under
spinal or general anesthesia on a traction table, accompanied
by fluoroscopy. The reduction was performed by bringing the
lower extremity to 20 degrees of adduction and 10-15 degrees of
internal rotation after traction. Then, under fluoroscopy control, a
2 mm Kirschner wire was sent to the head in accordance with the
collodiaphyseal angle and the anteversion angle. Following the
guide wire, at least 2, at most 4 transaxle nails were sent to the
femoral head with a low-speed motor through a small incision.
In order not to create cracks in the femoral cortex, the schanz
screws that would be sent to the shaft were sent after they were
drilled with a 3.2 mm drill. The second cortex was passed with
the T handle in a controlled manner. All the schanz screws were
fixed to the carbon AO type tubular external fixator with clamps
(Figures 1, 2).

A first-generation cephalosporin was given to all patients
prophylactically at a dose of 1 g parenterally 30-45 minutes (min)
before the operation. Low molecular weight heparin (LMWH) was
routinely started after the patients were admitted to the ward.
There was no patient with additional pathology that prevented
our application of LMWH. No blood transfusion was given to
the patients during the operation. However, patients with low
preoperative hemoglobin (Hgb) levels were provided with a
preoperative Hgb value of >10 g/dL.

Statistical Analysis

The conformity of the variables to the normal distribution was
examined by using histogram graphics and the Kolmogorov-
Smirnov test. Mean, standard deviation and interquartile range
values were used while presenting descriptive analyzes. Changes
in Barthel index values were examined with Repeated Measures
and Paired Samples t-test. The limit of significance was accepted
as p<0.05. Analyzes were performed using the software program
SPSS (IBM SPSS Statistics for Macintosh, Version 28.0, Armonk,
NY: IBM Corp, USA).

RESULTS

Of the 43 patients included in the study, 4 (9.3%) died within 1
month, and 1 (2.3%) within 3 months. The mean age of the
remaining 38 patients was 80.35%7.27. Twenty-two (57.9%)
patients were female and 16 (42.1%) were male.

Six of the male patients (15.79%) had right-sided and 10 (26.31%)
had left-sided intertrochanteric femur fractures. Fourteen (36.85%)
of the female patients had right-sided, and 8 (21.05%) had left-
sided intertrochanteric femur fractures. The characteristics of the
patients are summarized in Tables 1a and 1b, and complications
are summarized in Table 2.
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Figure 1. Surgical technique-scopy images

Figure 2. X-rays of our patient’s in the preoperative period, postoperative period, control and after external fixator removal

The patients were followed for an average of 15.9+4.1 months.
The patients were operated on an average of 6.8+4.16 days
after admission to the hospital, and the mean hospital stay was
11.1+6.3 days. The mean operation time was 38+6.51 min. Thirty-
one (81.5%) patients were operated under spinal anesthesia
and 7 (18.5%) patients under general anesthesia. The patients
were discharged after an average of 4.3 to 4.71 days after
surgery. Transfusion was not needed due to intraoperative and
postoperative blood loss.

According to Foster's radiological evaluation scoring, 8 patients
were evaluated as Grade 1(21.06%), 12 patients Grade 2 (31.57%),
6 patients Grade 3 (15.80%), and 12 patients Grade 4 (31.57%)
(Table 3). Mean union time was 123+11 days, and shortness was
detected at an average of 1.29+0.99 cm. The mean varus degree
was measured as 12.7°+7.14°. According to Foster’s radiological

evaluation scoring, successful results were obtained at a rate of
78.94%. The Barthel index scores were found to be 58.68+28.53
preoperatively, 51.31+24.82 in the postoperative 6 months, and
54.07+25.54 in the 1% postoperative year (Table 4). As a result of
the pairwise comparison, there was a significant decrease in the
6" month and 1% year values of Barthel index score compared to
the pre-fracture value (p<0.001). There was a significant increase
in Barthel index score in the 1% year compared to 6" month
(p=0.002) (Table 5, Figure 3).

DISCUSSION

Of intertrochanteric femur fractures 90% occur in patients over 65
years of age, and the mortality rate in these fractures is 7-27% in
the first 3 months after surgery (3) and around 20% in the first year
(4). It has been associated with significant preoperative medical
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problems and postoperative complications (5). The time between
admission to hospital and surgery is a factor affecting mortality in
patients with intertrochanteric femoral fractures. It is known that
elderly patients are at risk in terms of anesthesia due to significant
preoperative medical problems. However, the prolongation of the
preoperative preparation period for them to reach the optimum
anesthetic state required for surgery paves the way for additional
pathologies that increase mortality (6,7). In general, the consensus
in the literature is that the comorbidities of patients with hip
fracture should be evaluated rapidly within 12-24 hours before
surgery and the operation should be performed within 2 days.
When the literature was reviewed, the time to surgery was found

n (%)
Female 22 (57.89)
Gender
Male 16 (42.11)
; Female 14 (36.8)
Right
Male 6(15.8)
Side
Female 8 (21.0)
Left
Male 10 (26.4)
ASA-III 23 (60.5)
ASA
ASA-IV 5(39.5)
Form of Spinal anesthesia 31(81.5)
anesthesia General anesthesia 7 (18.5)
A1l 3(7.89)
A1.2 14 (36.85)
AO/OTA A13 4(10.53)
classification A2.1 8 (21.05)
A2.2 4(10.53)
A2.3 5(13.15)
X*s
Age (years) 80.35+7.27
Length of hospital stay (days) 11.1£ 6.3
Operation time (minutes) 38+ 6.51
Follow-up time (months) 15.9+4.1
Waiting time before surgery (days) 6.8+4.16
Shortness (cm) 1.29+£0.99
Varus degree 12.7+7.14
Healing time (days) 123+11
Barthel index score before fracture 58.68+24.57
Barthel index score-6"" month 51.2+24.82
Barthel index score-1° year 54.08+24.1
Hemoglobin level-hospitalization (g/dL) 9.52+1.72
Hemoglobin level-15 month (g/dL) 10.09+1.33
Hemoglobin level-6" month (g/dL) 10.26+1.75
Hemoglobin level-1¢ year (g/dL) 11.24+1.07

as 7.7 days by Aksoy et al. (7) and as 5.76 days by Ozdemir et al.
(8). The time from the date of admission to the operation in our
patients was 6.8+4.16 days.

Complications n (%)
Superficial pin site infection (DAHL 2) 7 (54)
Deep pin site infection (DAHL 4) 2 (15)
Deep vein thrombosis 1(8)
Schanz screw migration 3(23)
Total 13 (100)

Clinical evaluation of the patients n (%)
Grade 1 8 (21.06)
) ) ) Grade 2 12 (31.57)
Foster's radiological scoring
Grade 3 6 (15.80)
Grade 4 12 (31.57)

Barthel index 6" month after 1+t year after

Before fracture

score surgery surgery
Mean = SD 58.68+24.57 51.32+24.82 54.08+24.21
Median (IQR)  62.5 (45-75) 55 (30-65) 55 (40-70)

IQR: interquartile range, SD: standard deviation

Barthel index score p-value
Before fracture-6" month-1¢ year <0.001"
Before fracture-6 month <0.0012
Before fracture-1° year <0.0012
6th month-1¢ year 0.0022

'Repeated Measures, 2Paired Samples t-test

60.00

58.00

56.00

BARTEL

(

54.00

52.00

pre-fracture 6" month 1tyear

Figure 3. Change in the Barthel index score
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Figure 4. Clinical photographs of our patient

The operation time in external fixator surgeries is less than in
other intertrochanteric fracture surgeries such as dynamic hip
screw (DHS) and proximal femoral nail. In the study by Vossinakis
and Badras (9), it was 21.2 min in the external fixator group, and it
was 38.8 min in the DHS group, and in the study of Moroni et al.
(10) it was 64+6 min in the DHS and it was 34+5 min in the external
fixator group. Our average time of surgery with external fixator
was 38+6.51 min.

The mean hospital stay times was found to be 8+4 days in the
study by Aksoy et al. (7), 10.3+4 days in the study by Ozdemir
et al. (8), 7+5 days in the study by Ozkaya et al. (11), 6+3 days in
the study by Kazakos et al. (12), and it was found 7.3+1.1 days in
the DHS group and 6.8+1.4 days in the external fixator group by
Moroni et al. (13). In our study, we found the mean hospital stay
of the patients to be 11.1+6.3 days. Patients were discharged on
average 4.3+4.71 days after surgery.

An advantage of external fixators is that they can be removed
without the need for a second operation. Performing a second
surgical treatment in patients whose general condition is poor
due to comorbidities carries a high risk in terms of anesthesia
complications. The external fixators of all our patients were
removed with local anesthesia. With closed surgery, periosteum
and fracture hematoma are preserved, so union and healing are
facilitated (14,15).

In our study, open reduction was not required in any of our
patients. Approximately 1200 cc of bleeding can occur after hip
fractures. This may cause dehydration and hemoconcentration in
elderly patients. Vossinakis and Badras (16) emphasized in their
study on patients treated with an external fixator that blood

loss during surgery was negligible. Our patients did not need
transfusion due to blood loss during or after the surgery.

Another problem in patients with external fixation may be stiffness
of the knee joint and limitation of movement. It may be caused
by the fixation of the vastus lateralis muscle and facia lata with
the schanz screws, and this problem can be eliminated by placing
the distal schanz screws as close to the proximal part of the femur
as possible (16,17). In our study, we detected knee joint stiffness
in one of our patients (Figure 4). We determined that the patient
was hemiparetic and did not exercise. We did not encounter
knee contracture in other patients in whom we started early
mobilization.

Pin site infection is a common complication in external fixators
and has been reported with a rate of 7-44% (16,18). However,
these infections are superficial and rarely cause osteomyelitis.
This rate increases in osteoporotic bones. Green (18) stated that
two main factors led to pin site infection. One of them was nail
base soft tissue necrosis and the other was excessive movement
of nails and nail base soft tissues. Vossinakis and Badras (16)
determined that mechanical and thermal damage predisposed
to infection. He recommends paying attention to the soft tissues
while applying the schanz screws, using a low-speed motor or
hand perforator to avoid bone thermal necrosis, and supporting
the circumference of the schanz screws with dressing materials
to reduce skin movements. Moroni et al. (13) reported that
there was no pin site infection with hydroxyapatite (HA) coated
external fixator pins. Piza et al. (19) was reported that there was no
difference in terms of infection between HA coated and non-HA-
coated pins, but HA coated pins adhered better to the bone and
had less pin loosening.
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Seven (16%) of our patients had 2 degree pin site infection and
2 (4.6%) had deep pin site infection. In these patients, infection
was treated with antibiotics, and there was no need for washing
or debridement.

External fixators can cause psychological problems due to
their rough structure. Patients have to modify their clothes and
lifestyle. Yildiz et al. (20) stated in their study that this situation
mostly occured in the use of circular external fixator. In our patient
population, the most common complaint was the limitation of
lying position. Over time, we found that they easily adapted to
this situation.

Thromboembolic diseases are one of the most common and
dangerous complications after skeletal trauma. Fatal pulmonary
embolism occurs in 7-10% of patients who develop deep venous
thrombosis (DVT) (21). In our general practice, we start LMWH
immediately after patients are admitted to the hospital. LMWH
administration is usually discontinued 24 hours before surgery,
and we continue to administer it 12 hours after surgery. We start
early mobilization after the surgery and use elastic stockings.
We continue to administer LMWH for 15 days after the patients
are discharged. No clinically evident deep vein thrombosis was
detected in our study.

Michel et al. (22) stated that ASA scoring could be used as a
marker of mortality in the long term. Hamlet et al. (23) determined
the three-year mortality rate as 23% in patients with ASA | and
Il, and 39% in patients with ASA Il and IV, and stated that ASA
classification was a good indicator of mortality. Richmond et al.
(24) evaluated the mortality of hip fractures with ASA scoring in a
series of 836 patients (patient group aged 64-84 years and patient
group aged over 85 years). As a result, they found that mortality
in hip fractures was not associated with ASA scoring in patients
aged 85 years or over, but there was a relationship with ASA in the
group aged 64-84 years. Especially in the younger patient group
(64-84 years), they found a strong correlation between ASA lI-IV
and 2-year mortality (as ASA score increased, mortality increased).
It is obvious that generalization cannot be made between ASA
scoring and mortality in a very small series, but ASA scoring can
provide a preliminary view on the mortality of patients with hip
fracture, their postoperative state and returning to pre-fracture
state.

The Barthel index was found to be 58.68+28.53 preoperatively,
51.31£24.82 in the postoperative 6" month, and 54.07+25.54 in
the postoperative 1tyear (Table 4). Compared to preoperative
value, a decrease of 12.54% was detected in the Barthel index
score in the postoperative 6" month and a decrease of 7.86% in
the postoperative 1% year. As a result of the paired comparison,
there was a significant decrease in the postoperative 6
month and 1% year values of the Barthel index compared to
the preoperative value (p<0.001). There was a significant
increase in the Barthel index score in the postoperative 1%t year
compared to the postoperative 6" month (p=0.002) (Table 5,
Figure 3).

The fractures healed in 123£11 days in our study. 12.7°+7.14°
varus and 1.29+0.99 shortness was detected. (Table 1b). Ozkaya
et al. (11) found the mean time to union to be 4.1 months in all
patients, the mean femoral neck-diaphyseal angle measured
in the early postoperative period as 133°, and 132° at the final
controls. Ozdemir et al. (8) found the mean time to union to be
12.3 weeks. They found varus (3°, 5°, 9°) in 3 patients (12%) and
mean shortness of 1.33 cm in 3 patients (12%). Tomak et al. (25)
removed the external fixator in an average of 12 weeks. They
found varus in 2 (4.7%) patients and less than 2 cm shortness in 10
(23.8%) patients. They did not find implant loss, fracture, knee and
hip joint stiffness.

Dhal et al. (17) achieved union in an average of 16 weeks in
closed intertrochanteric femur fractures and in 28 weeks in open
fractures in a series of 154 patients. They found a shortness of
less than 2 cm in 74 (48%) of the patients and more than 2 cm
in 9 (5.84%) patients. They reported that these shortnesses were
caused by osteosynthesis in the varus during the first surgery or
due to full weight bearing. Vossinakis and Badras (16) achieved
union in an average of 11 weeks. They did not detect migration
of the screw into the acetabulum by piercing the femoral head or
screw slipping or screw breaking. They found an average of 1.8 cm
shortness in 12 patients (27.27%).

Study Limitations

The limitations of our study were the absence of a control group,
the relatively short follow-up period, and non-homogeneity
of the additional pathologies of the patients (atrial fibrillation,
diabetes mellitus, Alzheimer's disease, hypertension, chronic
ischemic heart disease, chronic renal failure, myocardial infarction,
chronic obstructive pulmonary disease, cerebrovascular disease,
tuberculosis, Parkinson'’s disease). As the strong sides of our study,
the patients were treated by the same surgical team and a single
type of osteosynthesis technique was applied to all patients.

CONCLUSION

In patients with intertrochanteric femoral fractures who have
additional medical problems and who are at high risk for surgery
and anesthesia due to these problems; external fixator is an
alternative treatment in the surgical treatment of intertrochanteric
femur fractures because the operation time is very short, blood
loss is less, the fracture hematoma is not evacuated due to close
operation, the fracture heals in a short time, the postoperative
hospital stay is short, patients regain mobility early, pressure
ulcers and pulmonary complications are less, the rate of fixator-
related complications is low, and removal of the fixator after union
or re-arrangement of the fixator in case of mechanical failure does
not require anesthesia.

Ethics Committee Approval: This retrospective cohort study was
approved by the Taksim Training and Research Hospital Clinical Research
Ethics Committee (decision no: 128, date: 04.09.2019).

Informed Consent: Informed consent was obtained from the patients.
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ABSTRACT

Objective: The present study aims to investigate the presence of pericyte loss in malignant vascular tumors and investigate the expression of cell
cycle regulators, cyclin D1 and estrogen receptor (ER), and tumor-associated glycoprotein 72 (TAG72) in tumor cells and tumor microenvironment in
benign/malignant vascular tumors and benign/malignant pericytic tumors.

Methods: Cyclin D1, ER, and TAG72 were examined by immunohistochemistry in 38 cases of tumors of vascular and pericytic origins. The data on
metastasis and prognosis of malignant cases were retrieved from the hospital information system.

Results: The 38 patients included the following types of neoplasms: hemangioma (n=16), glomus tumor (n=9), epithelioid angiosarcoma (n=8),
epithelioid hemangioendothelioma (n=3), infantile hemangiopericytoma (n=1), and malignant glomus tumor (n=1). No statistically significant
difference was found in cyclin D1 expression between pericyte-derived tumors and malignant vascular tumors (p=0.508). When benign-malignant
vascular and pericytic tumors were compared, no statistically significant difference was found in cyclin D1 expression between the 4 groups (p=0.465).
No statistically significant difference was observed in staining between tumors of vascular and pericytic origin (p=0.104). ER expression was detected
in only one case of malignant glomus tumor. TAG72 expression was not observed in any of the cases.

Conclusion: The present study supports the notion that cyclin D1 may be present as a driver mutation in this group of tumors. The findings of this
study did not produce any data to support the hypothesis claiming that pericyte loss led to malignancy. We believe that our results on the comparison
of cell cycle protein expressions in cutaneous vascular and pericytic tumors shed light for future studies to elucidate the pathogenesis of this group
of rare tumors.
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INTRODUCTION

Vascular tumors are endothelium-derived neoplasms that are
categorized as benign, intermediate, or malignant based on the
World Health Organization classification of soft tissue tumors. The
most common type of these tumors is hemangiomas, where total
excision results in cure. However, recurrence may occur in patients
in whom total excision cannot be performed, such as vertebral
hemangiomas. The differential diagnosis of benign vascular
tumors from malignant tumors is of critical importance and may
sometimes be challenging, as is the case with anastomosing
or epithelioid hemangiomas. The intermediate group involves
retiform  hemangioendothelioma,  papillary  intralymphatic
angioendothelioma, composite hemangioendothelioma, Kaposi's
sarcoma and pseudomyogenic hemangioendothelioma, which
are locally aggressive tumors that rarely metastasize. Epithelioid
hemangioendothelioma and angiosarcoma are malignant
vascular tumors. Glomus tumor is the most common type of
pericyte-derived tumors, and only a limited number of patients
with malignant glomus tumor has been reported in the literature
to date (1,2).

Accumulating  observations show that not only genetic
abnormalities in malignant cells but also tumor microenvironment
play an effective role in the physiopathology of cancer. In addition
to cancer-associated fibroblasts, immune cells, endothelial cells
and pericytes are also the main cellular components of tumor
microenvironment, and their various functions in tumor initiation

and progression have been the subject of recent researches (3).

The first stage of tumor angiogenesis begins with pericyte-
endothelial cell detachment. The detachment of pericytes, which
are responsible for vascular stabilization, from the vascular wall
allows endothelial cells to migrate to the surrounding matrix to
form new blood vessels while increased vascular permeability
leads to leakage of plasma proteins, which serve as a temporary
matrix for the endothelium, as well as pericyte migration between
integrins and plasma proteins (4,5). The facts that pericytes are
the main cells that initiate tumor angiogenesis and that the way
pericytic cell loss impairs vascular stabilization have led us to the
question, “Do vascular tumors become malignant in the event of
pericytic cell loss?”

The effects of estrogen and estrogen receptors (ER) on the G1
and G1-S phases of the cell cycle are well-established. Central to
these cell cycle checkpoint mechanisms are the retinoblastoma
susceptibility gene, pRB and the cyclin D1-CDK4 and cyclin
E-CDK2 complexes that phosphorylate substrates, thereby
allowing the initiation of DNA synthesis (6).

The present study aims to investigate the presence of
pericyte loss in malignant vascular tumors and investigate the
expression of cell cycle regulators, cyclin D1 and ER, and tumor-
associated glycoprotein 72 (TAG72) in tumor cells and tumor
microenvironment in benign/malignant vascular tumors and
benign/malignant pericytic tumors in order to elucidate the
pathogenesis of vascular and pericyte-derived tumors.

J Acad Res Med 2022;12(3):137-42

METHODS

Cutaneous vascular tumors and pericytic tumors diagnosed at
pathology departments of two tertiary centers between 2016-
2020 were included in the study. Data on the diagnosis, age, tumor
location, metastasis and prognosis of the patients were retrieved
from the hospital information system. This was a retrospective
study of the archived materials of these patients.

Immunohistochemistry

Sections of 4-micron thickness were obtained from 38 paraffin-
embedded archive tissues for immunohistochemistry (IHC)
analysis, and then, these sections were deparaffinized and placed
in a BenchMark XT device. Staining was performed after applying
the antibodies, cyclin D1 (Ventana, RTU, clone SP4-R, USA), ER
(Ventana, RTU, clone SP1, USA) and TAG72 (Cell Marque, RTU
clone B72.3, USA). The preparations stained in an automated
staining device were covered using an appropriate fluid-based
covering material. Results were evaluated with an Olympus BX51
microscope.

Immunohistochemistry Evaluation

Scoring was performed simultaneously by two independent
pathologists blinded for the clinical data. The intensity of cyclin
D1 IHC staining was scored as +1, +2, and +3 for weak, moderate,
and strong stains, respectively. The IHC score of cyclin D1 was
reported as negative, low score (+1) and high score (+2 & +3)
(7). ER expression was quantified in line with the scoring system
proposed by Remmele and Stegner (8) for ER in breast cancer.
Staining intensity was scored from 0 (no reaction) to 3 (strong
reaction), and the percentage of stained nuclei was scored
from 0 (no positive nuclei) to 4 (more than 80% positive nuclei).
The scores of staining intensity and stained nuclei were then
multiplied, yielding a total score of 0 to 12. Positive ER expression
was defined as a score of 3 or more (9).

For the IHC evaluation of TAG72, we used the 12-point Remmele
scoring system (score: 0-12). To calculate this score, a number out of
0, 1, 2, or 3 was chosen according to the intensity of staining, and a
number out of0, 1, 2, 3, or 4 was chosen according to the percentage
of positive tumor cells. The final scores of staining intensity and
stained nuclei were then multiplied, yielding a total score of 0 to
12(3%4). In this study, total scores below 3 were considered negative,
and scores of 4-12 were considered positive (8,10).

Statistical Analysis

Patient demographics and data were analyzed using the SPSS
24 (IBM Corp., Armonk, NY, USA) software. The chi-square test
was used to compare variables between the patients in groups,
and the Kruskal-Wallis test was used for comparisons across the 4
groups. P<0.05 was considered statistically significant.

The study was approved by the Cukurova University Faculty of
Medicine Non-Interventional Clinical Trials Ethics Committee
(number: 102, date: 7 august 2020).
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RESULTS

Of the 38 patients, 26 had benign (16 hemangiomas, 9
12
had malignant (8 epithelioid angiosarcomas, 3 epithelioid

glomus tumors, 1 infantile hemangiopericytoma) and
hemangioendotheliomas, 1 malignant glomus tumor) tumors.
The tumors were in the extremities or the head and neck regions.
The mean age of the 38 patients was 41.9 years (minimum: 1,
maximum: 78).

The distribution of cyclin D1 and ER staining in tumor cells and
ER staining in tumor microenvironment by diagnosis are shown in
Table 1. There was no TAG72 staining in tumor cells and/or tumor
microenvironment in any of the patients. No cyclin D1 staining
was observed in tumor microenvironment in any of the patients.

Comparison of cyclin D1 expression between pericyte-derived
tumors (9 glomus tumors, 1 infantile hemangiopericytoma, 1
malignant glomus tumor) and malignant vascular tumors (8
epithelioidangiosarcomas, 3epithelioid hemangioendotheliomas)
did not reveal a statistically significant difference (p=0.508). The
cyclin D1, ER and TAG72 immunostainings in a malignant glomus
tumor are presented in Figure 1.

Cyclin D1 and ER staining, follow-up duration, and metastasis
status of malignant tumors are presented in Table 2.

When benign and malignant vascular and pericytic tumors were
compared, no statistically significant difference was found in terms
of cyclin D1 expression between the four groups (p=0.465). No
statistically significant difference was observed in terms of cyclin
D1 staining between vascular tumors and tumors of pericytic
origin (p=0.104). Table 3 shows the cyclin D1 expression of the
patients by diagnosis. Cyclin D1 immunostainings of the patients
with hemangioma, hemangioendothelioma, and angiosarcoma
are presented in Figure 2.

DISCUSSION

A better understanding of the variable expression of different
pericyte markers in tumors would provide a better understanding
of pericyte-mediated angiogenesis. Since there are only a
limited number of studies in the literature, especially in tumors
such as angiosarcoma, epithelioid hemangioendothelioma and
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malignant glomus tumor, which are rare and have poor prognosis,
we believe that there is a need for studies aiming to elucidate the
pathogenesis and shed light for further research on the treatment
of these tumors. Although conducted with relatively small sample
size, the present study is one of the few studies in the literature
investigating the expression of cell cycle-regulatory proteins such
as cyclin D1, ER, and TAG72 in tumors of vascular and pericytic
origins to shed light on the pathogenesis of this group of tumors.
We detected cyclin D1 expression in both benign and malignant
tumors of vascular and pericytic origins, and we observed ER
expression only in one case of malignant glomus tumor. We
did not find a significant difference in these proteins between
pericyte-derived tumors and vascular tumors. Our results suggest
that especially cyclin D1 may be present as a driver mutation in
this group of tumors; however, further comprehensive research is
needed on this subject matter. Furthermore, we did not detect
pericyte loss in malignant tumors. Findings of this study did not
produce any data to support the hypothesis claiming that pericyte
loss led to malignancy.

Overexpression of cyclin D1 may serve as a driver oncogene through
the cell cycle-regulatory function of this protein. In the literature,
amplification and/or overexpression of cyclin D1 has been shown in
various human tumors, such as breast and parathyroid neoplasms
(11). Moreover, there are studies supporting that this parameter
indicates poor prognosis in tumors such as endometrial tumors
(7). In our study, we found no significant difference in cyclin D1
expression between benign and malignant tumors. We detected
low or high scores of cyclin D1 expression in 11 of our 12 malignant
tumors. Despite the small sample size and limited follow-up
period in our study, we believe that cyclin D1 expression may be
a prognostic factor to predict metastasis and life expectancy in
angiosarcoma cases provided that this is confirmed in larger future
studies. Girard et al. (12) detected cyclin D1 expression in 12 of 16
benign glomus tumors located in the upper digestive tract and
suggested that cyclin D1 overexpression might be involved in the
pathogenesis of glomus tumors (12).

In the present study, comparison of cyclin D1 expression between
11 pericyte-derived tumors and 12 malignant vascular tumors did
not reveal a statistically significant difference (p=0.508). Therefore,

Cyclin D1
Diagnosis
Low
Neg
score
Hemangioma 3 3
Glomus 1 2
Infantile hemangiopericytoma 0 1
Epithelioid hemangioendothelioma 1 1
Angiosarcoma 0 5
Malignant glomus 0 1

ER: estrogen receptor

ER in tumor cells 3¢ By
in microenvironment Total

. number
oy Negative Positive Negative Positive of cases
score
10 16 0 16 0 16
6 9 0 9 0 9
0 1 0 1 0 1
1 3 0 3 0 3
3 8 0 8 0 8
0 0 1 0 1 1
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our findings did not produce any data to support the hypothesis studies have shown that estradiol modulates pericyte activity in
in favor of pericyte loss in malignant vascular tumors. However, the brain, thereby improving endothelial integrity (14). However,
we believe that more robust results can be obtained with studies in our study, we did not detect ER expression in any of the benign
using IHC methods where staining is specific to pericytes. and malignant tumors of vascular and pericytic origins, and we
There are studies in the literature demonstrating the effect of found ER expression only in one case of malignant glomus tumor.
estrogen and ER in the pathogenesis of hemangiomas (13). Some Estrogen may contribute to the malignant transformation of
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Figure 1. Malignant glomus tumor A: H&E x40, B: Estrogen receptor x100, C: cyclin D1 x100, D: TAG72 x100

Diagnosis ::lal;r(\:)er i Cyclin D1 ER Metastasis zzlrI:;:: :p Outcome
Angiosarcoma 1 Low score Negative Lung metastasis 12 months
Angiosarcoma 2 High score Negative Null 13 months
Angiosarcoma 3 High score Negative Lung metastasis 24 months Exitus
Angiosarcoma 4 Low score Negative Lung metastasis 8 months Exitus
Angiosarcoma 5 Low score Negative Null 14 months Exitus
Angiosarcoma 6 Low score Negative Null 8 months
Angiosarcoma 7 Low score Negative Null 6 months Exitus
Angiosarcoma 8 High score Negative Null 12 months Exitus
Malignant glomus 9 Low score Positive Null 7 months
Hemangioendothelioma 10 Negative Negative Null 24 months
Hemangioendothelioma 11 Low score Negative Null 24 months
Hemangioendothelioma 12 High score Negative Null 21 months

ER: estrogen receptor
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Figure 2. A: Hemangioma cyclin D1 high score x100, B: Hemangioendotelyoma, cyclin D1 low score x100, C: Angiosarcoma cyclin D1 high

score x100

Cyclin D1
Diagnosis

Negative (n)
Benign vascular tumors 3
Benign pericytic tumors 1
Malignant vascular tumors 1
Malignant pericytic tumors 0

pericytic tumors by affecting pericytic activity; however, we cannot
draw a definitive conclusion in this regard since our study included
only one malignant case of pericytic origin.

TAG72 is a high-molecular weight, tumor-associated glycoprotein
known to be overexpressed in various carcinomas, including
ovarian, breast, and colon tumors (15). The lack of TAG72
expression in normal adult tissues except secretory endometrial
tissues has been proven (16). There are only a limited number
of studies in the literature investigating TAG72 expression in
angiosarcomas (17,18). These studies were conducted with a small
sample size and the presence of TAG72 expression was shown in
epithelioid angiosarcomas. However, we could not find any study
investigating TAG72 expression in benign vascular tumors and

Total
Low score (n) High score (n) (n)
4 10 17
2 6 9
6 4 i
1 0 1

pericytic tumors in the literature. Although staining was detected
in the control tissue, we did not detect TAG72 expression in any of
the benign or malignant tumors included in our study.

Study Limitations

The small sample size was the main limitation of our study. For
this reason, statistical evaluation could not be made between
subgroups. Further research is needed to evaluate the effect of
estrogen on these tumors, especially by means of ER studies to be
conducted in larger numbers of malignant glomus tumors, which
are malignant pericytic tumors. Finally, we could not investigate
pericytic cell loss using an IHC stain specific for pericytes in
malignant tumors.
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CONCLUSION

We believe that our results on the comparison of cell cycle protein
expressions in cutaneous vascular and pericytic tumors shed light
for future studies to elucidate the pathogenesis of this group of
tumors, which are rarely malignant.
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ABSTRACT

Objective: Novel electrocardiographic parameters such as Tp-Te interval and Tp-Te/QT ratio have been recently found to be associated with
ischemia, and these markers' potential of predicting ventricular arrhythmias and mortality has been demonstrated in last decade. In this study, we
aimed to investigate the relationship between the coronary artery disease severity and the Tp-Te interval, Tp-Te/QT, QT, and corrected QT interval in
patients with non-ST segment elevation myocardial infarction (NSTEMI).

Methods: In this retrospective, single center cohort study we included 241 patients with NSTEMI. The recorded electrocardiograms (ECGs) and
coronary angiograms were reviewed, and patients’ demographics, laboratory values, ECG parameters, and the Syntax score (SS) were compared. The
study population was divided into the following two groups: low SS (SS <22, n=158) and high SS (SS >22, n=83).

Results: The Tp-Te interval [79.2 (£12.2) ms vs. 111.6 (+11.5) ms, p<0.001], cTp-Te [87.7 (£14.5) ms vs. 116.6 (+15.8) ms, p<0.001], and
Tp-Te/QT [0.210 (0.029) vs. 0.243 (0.028), p<0.001] were statistically significantly higher in the high SS group compared to the low SS group. In the
multivariate regression analysis, the Tp-Te interval [odds ratio (OR): 1.464, confidence interval (CI): 1.118-1.918; p=0.006] and Tp-Te/QT ratio
(OR: 0.210, Cl: 0.215-0.562; p<0.001) were found to be the independent predictors of a high SS score. Tp-Te (rho =0.504, p<0.001) and Tp-Te/QT
(rho =0.512, p<0.001) ratios were positively correlated with the SS.

Conclusion: This study demonstrates that prolonged Tp-Te interval and increased Tp-Te/QT ratio are independent predictors of high SS in patients
with NSTEMI.

Keywords: Coronary artery disease severity, Tp-Te and Tp-Te/QT, novel ECG index, repolarisation parameters
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INTRODUCTION

Non-ST segment elevation myocardial infarction (NSTEMI) is an
important cause of morbidity and mortality. Patients may present
with transient chest pain as well as severe conditions such as
malignant arrhythmia, syncope, and cardiac arrest. The severity of
coronary artery disease (CAD), which has an important place in
diffuse ischemia and necrosis, also plays a determinant role in the
awareness of clinical progression (1). Diffuse and complex vessel
involvement may be seen in daily clinical interventions for patients
with NSTEMI. The Syntax score (SS), which has angiographic and
clinical value, is currently used to make decisions about CAD
severity and diffusiveness, possible complications, and long-term
patient clinical outcome (2,3).

The Tp-Te interval is obtained from an electrocardiogram (ECG)
by measuring the duration between the peak and termination of
the T wave (4). QT and QTc reflect ventricular depolarization and
repolarization, while Tp-Te has been proposed as a measure of
transmural dispersion of repolarization (5). Recently, the Tp-Te
interval has been identified as a reliable parameter to predict
cardiac arrhythmias and sudden death (5). It has been shown
that a prolonged Tp-Te interval and the Tp-Te/QT ratio, which are
determined before revascularization during follow-up of patients
experiencing ST-elevation myocardial infarction (STEMI), are
associated with the incidence of cardiac events after discharge
despite successful revascularization (6). Similarly, malignant
arrhythmias such as ventricular tachycardia and fibrillation are
more common in patients with a prolonged Tp-Te interval (7).
In this study, we aimed to investigate if CAD severity could be
estimated quickly and easily by measuring QT, cQT, Tp-Te, Tp-Te/
QT in patients with NSTEMI.

METHODS

We retrospectively evaluated 277 patients who were hospitalized
with the diagnosis of NSTEMI and underwent coronary
angiography between October 2020 and February 2021. The
diagnosis was based on the 2020 ESC NSTEMI-ACS guidelines
(1). Patients with atrial fibrillation or atrial flutter or with an
atrioventricular or intraventricular conduction defect; those with an
implanted pacemaker, severe valvular disease, CAD, heart failure
[ejection fraction (EF) <45%], renal failure, electrolyte disorders
(hypokalemia, hyperkalemia, hypocalcemia, hypercalcemia,
hypomagnesemia and hypermagnesemia) or hormone disorders
(thyroid hormone disorder, adrenal hormone disorder); patients
with a history of percutaneous intervention; or those receiving
any anti-arrhythmic drug were excluded from the study. Thirty-
six patients were excluded based on these criteria. Patients
were treated according to the current guidelines. Patients were
administered acetylsalicylic acid, clopidogrel, enoxaparin, beta-
blockers, statins, and angiotensin-converting enzyme inhibitors
unless they were contraindicated. This study was approved by the
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City Hospital Ethics Committee (decision no: 87, date: May 26,
2021).

Study Parameters

Patients’ age, smoking status, comorbidities (diabetes mellitus,
hypertension), family history of CAD, anthropometrics (body mass
index, kg/m?), hip circumference, and waist circumference were
recorded. Patients were considered as having diabetes mellitus
if they were using blood glucose-lowering drugs or had a fasting
plasma blood glucose level 2126 mg/dL or postprandial blood
glucose 2200 mg/dL. Hypertension was defined as a systolic blood
pressure 2140 mmHg, a diastolic blood pressure 290 mmHg, or
taking any antihypertensive medication.

Coronary Angiography and Syntax Score

Coronary angiography images were evaluated by two experienced
interventional cardiologists who were blinded to the study data.
CAD severity was determined using SS. Scoring was determined
for each vessel that was >1.5 mm in diameter and had >50%
stenosis. SS was calculated as described on the website in detail.
Parameters including age, creatinine clearance, peripheral artery
disease, chronic obstructive pulmonary disease, left ventricular EF,
left common CAD, gender, SS, procedure-related complications,
and the patient's prognosis were recorded (8). Patients were
grouped based on the SS values, as follows: SS <22 and SS >22.

Electrocardiography

Each patient underwent a 12-lead ECG using the same device
(Phillips page writer TC30, USA) at admission. ECG images with
10-s recordings at a speed of 25 mm/s and standard voltage of 1.0
mV (10 mm) were analysed. The interval between the beginning
of the QRS wave and the termination of the T wave was measured
using the QT tangent DIl method. The measurements were made
at the V5-Vé6 derivation when the T wave could not be evaluated.
The corrected QT interval was calculated using Bazett's formula.
The Tp-Te interval was measured at the V5 superficial derivation
from the peak to the T wave termination. The measurements
were made at the V4 or V6 derivation if it could not be read at
the V5 derivation due to artefacts or low voltage (<0.15 mV). If
the downslope of the T wave was inconclusive, the T wave was
extended by drawing a tangent to the steepest portion of the
downslope until it crossed the isoelectric line. All measurements
were made by a single cardiologist (E.I.) who was blinded to the
patient’s data and using semi-automated on-screen software (EP
Calipers v1.13, EP Studios, Inc., USA).

Reproducibility

Intraclass correlation coefficients were calculated for the
intraindividual and interobserver variation. ECGs from 10
randomly assigned patients were re-analysed by the same
observer. For interobserver variability, the same patients and the
same images were analysed by a second observer (E.S.). In case
of disagreement, the ECGs were referred to a third observer. The
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intra-observer correlation coefficients for Tp-Te and QT were 0.907
and 0.950, and the inter-observer correlation coefficients were
0.880 and 0.936, respectively.

Statistical Analysis

The data were presented as mean (standard deviation) or
median (interquartile range) for continuous variables and as
the percentage (n) for categorical variables. The normality of
distribution for continuous variables was determined using the
Kolmogorov-Smirnov test. The participants were divided into
two distinct groups according to the SS. The normally and non-
normally distributed continuous variables were compared using
a Student’s t-test and the Mann-Whitney U test, respectively. The
frequency of categorical variables in these groups was compared
using the Pearson chi-square test. The parameters distinguishing
the groups at a significant level (age, presence of diabetes,
QTc, Tp-Te interval, and Tp-Te/QT) were included in binary and
multiple regression analyses. Finally, the predictive performance
of the serum Tp-Te interval and Tp-Te/QT ratio was determined
using the receiver operating characteristics (ROC) analysis. We
performed the Spearman analysis to determine the correlation
between the SS and repolarization markers. A p-value of <0.05
was considered to be significant in all studies. The confidence
interval (Cl) was accepted as 95%. Statistical Package for the
Social Sciences (SPSS version 22.0, SPSS Inc., Chicago, IL, USA)
was used for these assessments.

RESULTS

This study included 241 patients with a mean age of 62 (12)
years. Patients were divided into groups based on the SS score
as follows: low SS (SS <22; n=83) or high SS (SS 222; n=158).
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Baseline demographic and laboratory findings are shown in Table
1. No statistically significant difference was found between both
groups in terms of gender (p=0.095), smoking (p=0.629), history
of hypertension (p=0.625), dyslipidemia (p=0.755), and laboratory
parameters (p>0.05). The high SS group was older, [57 (+£10.43) vs.
70 (+8.87), p<0.001] and diabetes mellitus was more prevalent [75
(47%) vs. 54 (64%), p=0.014] compared to the low SS group.

In the ECG analysis, no statistically significant difference was
observedin QT and corrected QT durations (p=0.272 and p=0.057,
respectively) (Table 2). The Tp-Te interval [79.2 (+12.2) vs. 111.6
(+11.5), p<0.001], cTp-Te [87.7 (+14.5) vs. 116.6 (+15.8), p<0.001],
and Tp-Te/QT [0.210 (0.029) vs. 0.243 (0.028), p<0.001] were
statistically significantly higher in the high SS group compared to
the low SS group (Figure 1).

Multivariate regression analysis was performed to determine the
independent predictors. The Tp-Te interval [odds ratio (OR): 1.464,
Cl: 1.118-1.918; p=0.006] and Tp-Te/QT ratio (OR: 0.210, Cl: 0.215-
0.562; p<0.001) were found to be the independent predictors of a
high SS score (Table 3). ROC analysis was performed to evaluate
the predictive performance of Tp-Te and Tp-Te/QT levels to
estimate a high SS. The ROC analyses showed that Tp-Te [area
under the curve (AUC): 0.740, p<0.001] and Tp-Te/QT (AUC:
0.676, p<0.001) had a reasonable ability to predict severe CAD
(Figure 2). The cut-off values for these parameters were 84.5 ms
(with a sensitivity of 66.7% and specificity of 68.2%) and 0.219
(with a sensitivity of 72.01% and specificity of 65.2%), respectively.
Spearman’s analysis revealed that Tp-Te (rho =0.504, p<0.001) and
Tp-Te/QT (rho =0.512, p<0.001) ratios were positively correlated
with the SS (Figure 3).
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Figure 1. Comparison Tp-Te interval and Tp-Te/QT ratios between Syntax groups. Tp-Te interval and Tp-Te/QT ratio were significantly

increased in the high Syntax score
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Overall Low Syntax score High Syntax score |

(n=241) (n=158) (n=83) p-value
Age; mean + (SD) 62 (12) 7 (10.43) 70 (8.87) <0.001
Women, n (%) 132 (54.7%) 4 (53.1%) 48 (58%) 0.095
Diabetes mellitus, n (%) 125 (51%) 75 (47%) 54 (64%) 0.014
Hypertension, n (%) 106 (43.9%) 7 (42.4%) 33 (42%) 0.351
Smoker, n (%) 141 (58.5%) 3 (57.3%) 51 (60.7%) 0.629
LVEF, %;
Median [IOR] 65 [45-65] 65 [44-65] 60 [40-65] 0.216
WBC, 10%/dL;
Median [IQR] 9.3[6.8-10.1] 9.51[7.1-9.7] 9.3[6.7-9.6] 0.786
Platelet, 10%/dL;
Median [IOR] 233 [197-283] 230 [200-276] 234 [205-280] 0.901
C-reactive protein, mg/dL;
Median [IOR] 8.3[3.5-8.9] 8.4[3.3-8.9] 8.1[3.1-8.7] 0.560
Creatinine, mg/dL;
Median [IOR] 0.96[0.75-1.2] 0.95[0.73-1.1] 0.90 [0.65-1.4] 0.719
Sodium, mEg/dL;
Median [IQR] 139.3[132-143] 139 [133-144] 139.2 [130-144] 0.725
Potassium, mEqg/dL;
Median [IOR] 4.28[4.0-4.4] 4.30 [4.1-4.46) 4.25[4.05-4.5] 0.439
HDL-C, mg/dL;
Median [IQR] 41.5[35-45] 41 [37-44] 41.5[37.5-44.6] 0.934
LDL-C, mg/dL;
Median [IOR] 107.5[95-117] 110 [97-115] 106[93-113] 0.313
Triglyceride, mg/dL;
Median [IOR] 186 [145-225] 188 [150-230] 195 [166-268] 0.503
Total cholesterol, mg/dL;
Median [IOR] 190.5 [167-255] 200 [173-278] 189 [166-251] 0.755
RCA dominance, n (%) 162 (67) 102 (64) 60 (72) 0.236
Three-vessel disease, n (%) 29 (12) 12 (7) 17 (20) <0.001
LMCA disease, n (%) 6.2) 3(1.9) 12 (14) <0.001
Heavy calcification, n (%) 44 (18) 15(9) 29 (35) 0.006
Thrombus, n (%) 1(29) 40 (25.3) 31(25.3) 0.086
Lesion length >20 mm, n (%) 141 (58) 91(58) 50 (60) 0.092
Chronic total occlusion, n (%) 77 (32) 44 (27.8) 33(39.7) 0.095
Severe tortuosity, n (%) 20 (8) 11(7.5) 9(10.8) 0.573

HDL-C: high-density lipoprotein-cholesterol, IQR: interquartile range, LDL-C: low-density lipoprotein-cholesterol, LMCA: left main coronary artery, LVEF: left
ventricular ejection fraction, RCA: right coronary artery, WBC: white blood cell, SD: standard deviation

Low Syntax score (n=158) High Syntax score (n=83) p-value
QT duration, ms;
Median [IQR] 382 [356-410] 387 [360-408] 0.272
Corrected QT duration, ms; Median [IQR] 413 [396-425] 425 [415-445] 0.057
Tp-Te interval, ms;
Mean (SD) 79.2(12.2) 111.6 (11.5) <0.001
Corrected Tp-Te interval, ms; Mean (SD) 87.7 (14.5) 116.6 (15.8) <0.001
Tp-Te/QT ratio; 0210 (0.029) 0.287 (0.028) <0.001

Mean (SD)
IQR: interquartile range, SD: standard deviation
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Odds ratio
Age 1.238
Diabetes mellitus 0.610
Tp-Te interval 1.464
Corrected Tp-Te interval 0.978
Tp-Te/QT ratio 0.210

Cl: confidence interval
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Figure 2. According to the ROC analyses, Tp-Te (AUC: 0.740,
p<0.001), Tp-Te/QT (AUC: 0.676, p<0.001) had reasonable
predictivity rates for severe coronary artery disease

ROC: receiver operating characteristics, AUC: area under the curve

95% ClI p-value

1.160-1.321 <0.001

0.277-1.343 0.219

1.118-1.918 0.006

0.907-1.054 0.557

0.215-0.562 <0.001
DISCUSSION

In the present study, a strong correlation was found between
the SS, which showed clinical and angiographic severity, and
parameters that could be quickly studied using ECG results, such
as the Tp-Te interval and Tp-Te/QT ratio.

The CAD severity is associated with the myocardial area that is at
risk, increased plaque burden, degree of coronary stenosis, and
multiple vessel disease. In addition, associated vasospasm affects
perfusiondisorder, and the ischemic area diffuseness (9).

The SS was calculated by combining previous anatomical and
physiological scores. The SS helped determine the degree
and localization of the stenosis in CAD as well as the size of
the myocardial area that is supplied by the affected artery and
perfusion disorder (10-12).

Perfusion disorder causes differences in the oxygen level and
chemical and electrical changes between cells. The degree
of exposure to ischemia varies from cell to cell. Metabolic and
electromechanical differences between normal or less affected
cells and cells with necrosis include alterations in the membrane
potential and dispersion in ventricular repolarization (11,13,14).
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Figure 3. Correlation between the Syntax score and Tp-Te interval, Tp-Te/QT ratio. Tp-Te interval and Tp-Te/QT ratio were positively

correlated with the Syntax scores
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This dispersion in the ventricular repolarization is shown on ECG
as a prolongation of the Tp-Te interval.

Recent studies have revealed that changes in the Tp-Te interval
and Tp-Te/QT ratio have a strong predictive value for estimating
cardiac arrhythmias and cardiac events (15). Prolongation of the
Tp-Te interval has been associated with sudden cardiac death
and malignant arrhythmias in patients with ischemic and non-
ischemic cardiomyopathies, congenital arrhythmia syndromes,
and structural heart diseases (16). In a study in which patients
were followed-up due to hypertrophic cardiomyopathy, the Tp-
Te interval was reported to be a more specific marker than QT
for predicting sudden cardiac death and ventricular fibrillation
(17). In a study by Hetland et al. (18), a prolonged Tp-Te interval
was found to be a predictor of ventricular arrhythmias, sudden
cardiac death, and poor prognosis. Similarly, in a study by
Ozbek and Sékmen (19), an increased Tp-Te interval and Tp-
Te/QT ratio measured before and after the intervention were
associated with in-hospital and out-of-hospital mortality and
the incidence of major cardiac events in patients with acute
STEMI who were treated with percutaneous intervention or
fibrinolytic therapy.

Besides ischemic conditions, Tp-Te and Tp-Te/QT parameters
provide information about the disease severity and progression
in patients with systemic inflammation (20). Current studies have
proposed that the Tp-Te/QT ratio is a more accurate measurement
for the distribution of ventricular repolarization compared to the
QTd-cQTd duration (16-21). Although an elongation was found in
the QT-cQT duration that showed general repolarization in cardiac
ischemia, the parameters indicating dispersion in ventricular
repolarization were more meaningful (22). Similarly, in our study,
we found no significant difference in the QT-cQT duration.

In a recent study, the increase in the CAD spectrum from normal
coronary arteries to acute coronary syndrome was found to be
accompanied by a parallel prolongation in the Tp-e interval and
increase in the Tp-e/QT and Tp-e/QTc ratios (23). Additionally,
the same article stated that the CAD severity assessed using
the SS was positively correlated with ventricular repolarization
abnormalities in the Tp-e interval and the Tp-e/QT and Tp-e/QTc
ratios, which was in agreement with our results. However, that
article had only 121 patients with acute coronary syndrome (both
STEMI and NSTEMI), and there was no grouping based on the
SS. Our study adds value to the literature because it evaluates
the relationship between ECG ventricular polarization parameters
and CAD burden - assessed by the SS - in patients with NSTEMI.

Our hypothesis assumed that the increased CAD severity and
diffuseness might lead to increases in ventricular repolarization
duration and dispersion because it caused diffuse hypoxia and
ischemia in the affected cardiac area and that this increase
could be shown quickly and easily by measuring the following

J Acad Res Med 2022;12(3):143-9

ECG parameters: QT, QTc, Tp-Te, and Tp-Te/QT. Results of our
study showed that a high SS, which showed CAD severity and
diffuseness were significantly correlated with Tp-Te and Tp-Te/QT,
and the Tp-Te interval was an important predictor of a high SS.

Study Limitations

The retrospective and single-centre design of the study and the
relatively small number of patients limited its strength. Previous
studies focused on disease progression, and the patients were
followed-up after revascularization. However, in the present
study, the follow-up of the patients did not provide information
about disease progression. Additionally, the semiautomatic
nature of the ECG parameters rendered reaching standard values
challenging. Although the sensitivity and specificity of the SS were
high, intracoronary ultrasound, which offered information about
coronary atherosclerosis, plaque burden, and thrombus burden,
could not be used. Nevertheless, an extensive assessment of
repolarization parameters may predict a more severe CAD burden
in patients with NSTEMI.

CONCLUSION

This study indicates that calculating Tp-Te and Tp-Te/QT before
an invasive procedure can provide information about CAD severity
in hospitalized patients who are diagnosed as having NSTEMI.
Prospective studies are needed to provide more information
about the clinical outcomes in these risk-stratified patients
according to the Tp-Te and Tp-Te/QT.
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ABSTRACT

Objective: Our study evaluated the effects of pregabalin (PR) on wrist function and chronic post-surgical pain (CPSP) following infraclavicular brachial
plexus block for surgical repair of distal radius fractures.

Methods: Adult patients who underwent ultrasound-guided infraclavicular blockade (IB) plus surgical repair of a distal radius fracture between 2012
and 2017 were evaluated from hospital medical records retrospectively. Two different treatment protocols were used for postoperative analgesia.
Group IB received standard analgesia protocol as 15 mg/kg IV paracetamol 4 times a day +2 mg/kg IV tramadol and group PR received oral PR plus
the standard protocol. The frequency of Tramadol use during hospital stay (TCHS) was also evaluated. The disability of the arm shoulder and hand
(DASH) score and Mayo wrist score (MWS) were used to assess wrist function and a visual analog scale (VAS) was used for subjective pain severity
assessment. CPSP and its neuropathic component were evaluated using the douleur neuropathique 4 (DN4) and Self-completed Leeds Assessment
of Neuropathic Symptoms and Signs (S-LANSS) pain scales.

Results: A total of 122 patients with a mean age 39.4+11.5 years were included in the study (group 1B, n=62 and group PR, n=60). The TCHS of group
PR was significantly lower than group IB (p=0.030). Better VAS, DASH and MWS scores were found in group PR at months 3, 6, and 12 (p=0.002,
p=0.007, p=0.02 for VAS; p=0.01, p=0.01, p=0.01 for DASH; p<0.001, p<0.001, p=0.01 for MWS). The ratio of neuropathic pain according to DN4
and S-LANSS scores of group PR was also significantly lower than group IB at 6- and 12- month visits (p=0.21, p=0.023 for DN4; p=0.034, p=0.038
for S-LANSS).

Conclusion: The administration of low dose PR for 2 weeks following distal radius fracture surgery is beneficial for wrist function, chronic pain, and
opioid consumption.

Keywords: Pregabalin, distal radius fracture, infraclavicular block, postoperative analgesia, chronic post-surgical pain, visual analog scale
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INTRODUCTION

Chronic post-surgical pain (CPSP) is defined as the pathological
pain that persists beyond 2 months after surgery despite a
lack of any local complications (1). Nearly one-third of patients
present with varying degrees of CPSP at the end of 1% year
following surgical procedures (1). Many factors are considered
responsible for the development of CPSP. Among these, the
presence of perioperative pain and its intensity are recognized
as the most important patient-related factors. Effective control
of perioperative and postoperative pain may improve patient
satisfaction, early rehabilitation, and functional outcomes.

Brachial plexus block is a commonly preferred technique in
surgical procedures of the upper extremity not only for improving
intraoperative comfort by providing regional anesthesia but also
for offering postoperative analgesia (2). This includes interscalene,
infraclavicular, or supraclavicular blockade depending on the
anatomic site to which it is applied. Major advantages of regional
anesthesia include effective postoperative pain control, reduced
need for opioids, and faster recovery after surgery than is offered
by general anesthesia (3,4).

Pregabalin (PR) is a gabapentinoid derivative that has widespread
use in the management of acute and chronic pains. PR reduces
sensitization at peripheral neuron terminals and central neurons
by decreasing calcium influx into the terminal presynaptic area
(5). In addition, as PR decreases the need for opioids, opioid
complications are decreased (6-8).

The aim of our study was to evaluate the effects of PR on wrist
function and CPSP in patients who underwent infraclavicular
brachial plexus block for surgical repair of distal radius fracture,
retrospectively. We hypothesized that in distal radius fracture
surgery, oral PR administration that was added to the infraclavicular
block (IB) for multimodal pain control would decrease the risk of
chronic pain by enhancing the effects of the block.

METHODS

Current study was conducted in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional or regional) and with the Helsinki

Declaration of 1975, as revised in 2000.

After obtaining approval from the University of Health Sciences
Turkey, Okmeydani Training and Research Hospital Ethics
Committee (decision no: 807, date: 09.01.2018), adult patients
(=18 years) in whom surgical strategy was preferred due to the
partial intra-articular distal radius fracture between 2012 and 2017
were evaluated from hospital medical records retrospectively.
Written informed consent form was obtained from the patients.

Exclusion criteria included any chronic or acute rheumatologic
condition; osteoporotic, open, or pathological fracture that
occurred secondary to poly-trauma or high-impact trauma; known
hypersensitivity to PR or local anesthetics, failed IB, not having
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regular clinical records or one-year follow up. One hundred twenty
two of 194 patients met the inclusion criteria and were divided
into two groups. Group B received brachial block with a standard
postoperative analgesia regimen and group PR received brachial
block plus standard protocol and oral PR.

All patients underwent standard ultrasound-guided infraclavicular
brachial plexus block (SonoSite M-Turbo; SonoSite, Bothell,
WA, USA) by the anesthesiologist, as described in the literature
(Figure 1) (9,10). After establishing infraclavicular blockade, the
orthopedic surgeon performed an open reduction and internal
fixation with a volar locking plate (Acumed, Andover, UK).

The standard postoperative analgesia in both groups consisted
of paracetamol 15 mg/kg IV 4 times a day. In case of severe pain
[a score >3 on a visual analog scale (VAS)], intravenous tramadol
2 mg/kg was added. Nonsteroidal anti-inflammatory drugs were
avoided due to their union-delaying effects. Group PR was initially
administered oral PR 300 mg 1 hour before the surgery and were
then maintained on oral PR 25 mg BID (two times a day) for two
weeks in addition to standard analgesia protocol.

Each patient wore a splint for 2 weeks after surgery to ensure
proper wound healing. The splint was removed for therapy and
put back on after the treatment. Wrist motion and strength
exercises were started as soon as the sutures and splint were
removed (11).
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Figure 1. Section view of ultrasound-guided infraclavicular block
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The disability of the arm shoulder and hand (DASH), Mayo wrist
score (MWS) and VAS scores were used to assess wrist functions
and pain severity at 3-, 6- and 12-month visits. CPSP was evaluated
by douleur neuropathique 4 (DN4) and the Self-completed Leeds
Assessment of Neuropathic Symptoms and Signs (S-LANSS) pain
scales at 6- and 12- month visits. The DN4 questionnaire consists
of 10 items used to identify pain of predominantly neuropathic
origin based on the patient’s current symptoms and signs and
patients with score > are considered to have neuropathic pain (12).

The S-LANSS scale consists of 7 items and patients with score >12is
considered to have neuropathic pain (13). Tramadol consumption
of patients during hospital stay (TCHS) was also evaluated from
the medical records.

Statistical Analysis

The statistical analysis was performed with the Statistical Package
for the Social Sciences (SPSS 24.0, SPSS Inc, Chicago, IL, USA).
The Kolmogorov-Smirnov test was performed to assess the
distribution of the data. Case numbers and percentages were
used for demographic variables. Quantitative data were analyzed
using independent sample t-test, and Pearson chi-square test was
performed to compare the qualitative data. A p-value <0.05 was
considered statistically significant.

RESULTS

Out of 194 patients with distal radius fractures, 122 patients who
had regular follow-up were analyzed in the study, consisting of
62 patients in group IB and 60 patients in group PR. The mean
age was 39.4+11.6 years (range: 23-58 years), and there were 78
women and 44 men. There was no significant difference regarding
average follow-up between two groups (group 1B 15.13+3.85,
group PR 14.85+3.88; p=0.58). Ninety patients had B1 fractures,
and 32 patients had B3 fractures according to the AO classification.
While dominant side was affected in 72 patients, non-dominant
side was affected in 50 patients (Table 1).

The incidence of TCHS, nausea and vomiting in Group PR
were significantly lower than group IB (group PR=8.3%, Group
IB=22.6%, p=0.030 for TCHS; group PR=1.7%, group 1B=11.3%,
p=0.032).

n %

Group A 62 50.8
Groups

Group B 60 492

B1 90 73.8
AO class

B3 32 26.2

Dominant 72 59
Side

Non-dominant 50 41

Male 78 63.9
Sex

Female 44 36.1
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Group PR had statistically significantly lower VAS and DASH
scores and higher MWS score than Group B at months 3, 6,and 12
months (VAS scores, p=0.002, p=0.007, and p=0.02; DASH scores
p=0.001, p=0.001, and p=0.001; MWS p<0.001, p<0.001, p=0.010)
respectively (Table 2).

The incidence of patients with CPSP regarding to DN4 and
S-LANSS scales was significantly lower in group PR than group 1B
at 6and 12 months (p=0.021 and p=0.023 for DN4; p=0.034 and
p=0.038 for S-LANSS respectively) (Table 3).

DISCUSSION

The principal finding of the study was that adding PR to IB with
distal radius surgery reduced the risk of CPSP and improved
wrist functions. Only a few trials were carried out to evaluate
the efficacy of PR in conjunction with IB for postoperative
multimodal analgesia in upper extremity surgery. The prospective
randomized trial performed by Cegin et al. (13) reported that
administration of 150 mg PR before infraclavicular nerve block

Group B Group P
p-value
Mean £ SD Mean %= SD
3w 21.04+336 1573216  0.001
DLl s " 1607+2.13  11.12+1.86  0.001
(month)
120 978+1.89 552+¢172  0.001
3w 2874095  203+1.09  0.002
tisb seeite 6" 1744072 116087 0007
(month)
120 094+057 056062  0.02
3 2548+2.82 3113445  0.001
WEy® nt " 66.06+3.87 77.48+343  0.001
score (month)
120 90.37+473 9243+386 0.010

DASH: disabilities of the arm, shoulder and hand, VAS: visual analogue scale,
SD: standard deviation

Group IB Group PR p-value
S-LANSS CPSP
n % n %
- 45 58 50 83 0.031
6" month
+ 17 42 10 17
- 46 74 5 93 0.044
12" month
+ 16 26 4 7
DN4
- 43 69.4 52 86.7 0.021
6" month
+ 19 30.6 8 3.3
- 49 79 56 933 0.023
12" month
+ 13 21 4 6.7
CPSP:  chronic post-surgical pain, S-LANSS: Self-completed Leeds

Assessment of Neuropathic Symptoms and Signs Pain scale, DN4: douleur
neuropathique four
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reduced postoperative anxiety and increased the block quality in
patients who underwent upper extremity bone surgery. In another
study, Egol et al. (14) evaluated 187 patients who underwent
open reduction volar plate fixation for distal radius fractures and
compared general anesthesia and IB retrospectively. The IB had
significantly more favorable effects on VAS and DASH scores
within the first 6 months compared to that of general anesthesia
(15). At 12 months, pain and DASH scores were similar between
the two groups. The difference could be attributed to the fact that
postoperative addition of PR might increase the efficacy of the
block, prolong its duration of action, and increase the analgesic
activity.

Chronic pain, unlike acute pain, is a compel-to-manage condition
with a low likelihood of being adapted to it (16). Its underlying
pathology is thought to involve disturbances in several
mechanisms of the central and peripheral nervous systems such
as neuroplasticity, pain modulation, and central sensitization
(17). Acute pain after surgery is estimated to progress to chronic
pain in 10-50% of patients, which makes prevention of transition
to chronicity very critical (17). PR acts as a potent ligand for
alpha 2-delta subunits of the voltage-gated calcium channels
in the nervous system. Such action results in a reduction in the
depolarization-induced influx of calcium, hence a reduction in
the release of excitatory neurotransmitters including glutamate,
noradrenaline, dopamine, and serotonin. The reduction of these
neurotransmitters is suggested to lead to central desensitization
(18). Owing to this effect on acute pain, perioperative use of PR
may inhibit the evolution of acute pain to chronic pain (19). Several
studies involving cases of distal radius fracture surgery reported
the prevalence of chronic pain as high as 16-30% (20,21). In the
current study, the incidence of one-year chronic pain assessed
by the DN4 and S-LANSS scales were 21% and 19.4% in group
IB, respectively, which were similar to the literature. However, the
incidence of chronic pain according to DN4 and S-LANSS scales
scores in group PR (DN4, 6.7%; S-LANNS, 6.7%) was significantly
lower than group IB (p=0.038). This also suggests that PR
administration for 2 weeks after IB is effective for reducing CPSP.

In orthopedic practice, the efficacy of PR has been studied in
elective surgical procedures such as knee, hip arthroplasty,
and carpal tunnel release. While these have suggested that PR
reduce the need for opioids and thereby decrease the rates of
side effects like nausea and vomiting, its efficacy for acute and
chronic postoperative pain and function remains controversial.
Buvanendran et al. (6) reported diminished postoperative chronic
pain in patients who underwent total knee prosthesis surgical
and received 300 mg PR in the preoperative period, followed
by a 14-day course of 50-150 mg PR twice daily. On the other
hand, YaDeau et al. (22) administered 50 to 150 mg PR twice
daily starting just before surgery until the first postoperative
day in patients undergoing total knee arthroplasty and reported
no effect on postsurgical acute or chronic pain, opioid use, or
adverse effects of analgesics such as increased sedation and
patient dissatisfaction. While these two contradictory studies both
used combined epidural regional anesthesia and postoperative
patient-controlled epidural analgesia as a standard approach,
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Buvanendran et al. (6) administered infiltrative anesthesia for
establishing multimodal analgesia as compared with femoral
blockade used in the latter study (7-22). The different outcomes
of these studies might be explained by the distinctive multimodal
analgesia regimens, dosages, and duration of administration.

The effects of PR administration or type of anesthesia on opioid
consumption and related side effects are controversial. For
instance, Hadzic et al. (23) investigated the effects of IB vs general
anesthesiaaddedonperioperativeinfiltrative local analgesiainboth
groups who underwent hand and wrist surgery. Acetaminophen,
IV Morphine and codeine were used for postoperative analgesia
protocol. The rates of opioid consumption, nausea and vomiting
were reported significantly higher in general anesthesia group
(23). On the other hand, Rundgren et al. (24) and O’'Neil et al.
(25) also compared the anesthesia methods in the patients who
underwent distal radius surgery and noted that the anesthesia
method (regional or general) was not effective on total opioid
consumption. In current study, we found that perioperative low
dose PR addition to IB reduced the incidence of in-hospital opioid
consumption, nausea, and vomiting. This combination seemed to
be effective to lower opioid consumption and related side effects.
Different results may depend on choosing different anesthesia
techniques and multimodal analgesia methods.

Study Limitations

Our study had some limitations, including involvement of only a
single center, having a retrospective design, and a lack of opioid
doses and long-term outcomes.

CONCLUSION

Low dose PR administration for 2 weeks after IB reduced the
incidence and severity of chronic pain and improved functional
outcomes in patients who underwent open reduction and plate
fixation for distal radius fracture. Thus, addition of PR to regional
anesthesia seems to be an efficacious alternative for successful
postoperative pain management following distal radius surgery.

Ethics Committee Approval: Ethical approval was obtained from the
University of Health Sciences Turkey, Okmeydani Training and Research
Hospital Clinical Research Ethics Committee (decision no: 807, date:
09.01.2018).

Informed Consent: Written informed consent form was obtained from the
patients.

Peer-review: Externally and internally peer-reviewed.

Author Contributions: Surgical and Medical Practices - M.C.K,, V.0,
M.M.; Concept - M.C.K,, V.0, H.C.; Design - M.C.K, V.0, H.C.; Data
Collection and/or Processing - M.C.K., V.O., M.M., G.K.; Analysis and/or

Interpretation - M.C.K., V.0, M'.'M, H.C., G.K;; Literature Search - M.C.K.,
M.M., G.K.; Writing - M.C.K,, V.O., MM, H.C., G.K.

Conflict of Interest: The authors have no conflict of interest to declare.

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

Etik Komite Onay: Saglik Bilimleri Universitesi, Okmeydani Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu'ndan etik onay alindi
(karar no: 807, tarih: 09.01.2018).



Kir et al.
Infraclavicular Block Plus Pregabalin Distal Radius

Hasta Onami: Hastalardan yazili bilgilendirilmis onam formu alindi.

Hakem Degerlendirmesi: Editorler kurulu ve editérler kurulu disinda olan
kisiler tarafindan degerlendirilmistir.

Yazar Katkilari: Cerrahi ve Medikal Uygulama - M.C.K,, V.0, MM
Konsept-M.C.K,, VO, HC; Dizayn-M.C.K., V.O., H.C,; Veri Toplama veya
isleme - M.CK., V.O., M\M., GK; Analiz veya Yorumlama - M.C.K,, V.O.,
M.M., H.C., G.K;; Literatir Arama - M.C.K,, M.M., G.K;; Yazan - M.CK,,
V.O., MM, H.C., GK.

Cikar Catismasi: Yazarlar tarafindan cikar catismasi bildirilmemistir.

Finansal Destek: VYazarlar tarafindan finansal destek almadiklan

bildirilmistir.

REFERENCES

1. Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk factors
and prevention. Lancet 2006; 367: 1618-25.

2. Bruce BG, Green A, Blaine TA, Wesner LV. Brachial plexus blocks for
upper extremity orthopaedic surgery. J Am Acad Orthop Surg 2012; 20:
38-47.

3. Mirza F, Brown AR. Ultrasound-guided regional anesthesia for procedures
of the upper extremity. Anesthesiol Res Pract 2011; 2011: 579824.

4. Lee HY, Kim SH, So KY, Kim DJ. Effects of interscalene brachial plexus
block to intra-operative hemodynamics and postoperative pain for
arthroscopic shoulder surgery. Korean J Anesthesiol 2012; 62: 30-4.

5. Dighe K, Clarke H, McCartney CJ, Wong CL. Perioperative gabapentin
and delirium following total knee arthroplasty: a post-hoc analysis of a
double-blind randomized placebo-controlled trial. Can J Anaesth 2014,
61:1136-7.

6. Buvanendran A, Kroin JS, Della Valle CJ, Kari M, Moric M, Tuman KJ.
Perioperative oral pregabalin reduces chronic pain after total knee
arthroplasty: a prospective, randomized, controlled trial. Anesth Analg
2010; 110: 199-207.

7. Mathiesen O, Jacobsen LS, Holm HE, Randall S, Adamiec-Malmstroem L,
Graungaard BK, et al. Pregabalin and dexamethasone for postoperative
pain control: a randomized controlled study in hip arthroplasty. Br J
Anaesth 2008; 101: 535-41.

8. Jain P, Jolly A, Bholla V, Adatia S, Sood J. Evaluation of efficacy of oral
pregabalin in reducing postoperative pain in patients undergoing total
knee arthroplasty. Indian J Orthop 2012; 46: 646-52.

9. Lévesque S, Dion N, Desgagné MC. Endpoint for successful, ultrasound-
guided infraclavicular brachial plexus block. Can J Anaesth 2008; 55: 308;
author reply 308-9.

10.  Morimoto M, Popovic J, Kim JT, Kiamzon H, Rosenberg AD. Case series:
Septa can influence local anesthetic spread during infraclavicular brachial
plexus blocks. Can J Anaesth 2007; 54: 1006-10.

20.

21.

22.

23.

24.

25.

J Acad Res Med 2022:12(3):150-4

Krischak GD, Krasteva A, Schneider F, Gulkin D, Gebhard F, Kramer M.
Physiotherapy after volar plating of wrist fractures is effective using a
home exercise program. Arch Phys Med Rehabil 2009; 90: 537-44.
Bennett MI, Smith BH, Torrance N, Potter J. The S-LANSS score for
identifying pain of predominantly neuropathic origin: validation for use
in clinical and postal research. J Pain 2005; 6: 149-58.

Cegin MB, Soyoral L, Yuzkat N, Baydi V, Goktas U. Pregabalin
administered as an anxiolytic agent in ultrasound-guided infraclavicular
block: a controlled, double-blind, dose-ranging trial. Eur Rev Med
Pharmacol Sci 2016; 20: 568-74.

Egol KA, Soojian MG, Walsh M, Katz J, Rosenberg AD, Paksima N.
Regional anesthesia improves outcome after distal radius fracture
fixation over general anesthesia. J Orthop Trauma 2012; 26: 545-9.

Katz J, Clarke H, Seltzer Z. Review article: Preventive analgesia: quo
vadimus? Anesth Analg 2011;113:1242-53.

Meissner W, Coluzzi F, Fletcher D, Huygen F, Morlion B, Neugebauer E,
et al. Improving the management of postoperative acute pain: priorities
for change. Curr Med Res Opin 2015;31:2131-43.

Fletcher D, Stamer UM, Pogatzki-Zahn E, Zaslansky R, Tanase NV,
Perruchoud C, et al. Chronic postsurgical pain in Europe: An observational
study. Eur J Anaesthesiol 2015; 32: 725-34.

Ben-Menachem E. Pregabalin pharmacology and its relevance to clinical
practice. Epilepsia 2004; 45 Suppl 6: 13-8.

Clarke H, Woodhouse LJ, Kennedy D, Stratford P, Katz J. Strategies
Aimed at Preventing Chronic Post-surgical Pain: Comprehensive
Perioperative Pain Management after Total Joint Replacement Surgery.
Physiother Can 2011; 63: 289-304.

Moore CM, Leonardi-Bee J. The prevalence of pain and disability one
year post fracture of the distal radius in a UK population: a cross sectional
survey. BMC Musculoskelet Disord 2008; 9: 129.

Mehta SP, MacDermid JC, Richardson J, MacIntyre NJ, Grewal R. Baseline
pain intensity is a predictor of chronic pain in individuals with distal radius
fracture. J Orthop Sports Phys Ther 2015; 45: 119-27.

YaDeau JT, Lin Y, Mayman DJ, Goytizolo EA, Alexiades MM, Padgett DE,
et al. Pregabalin and pain after total knee arthroplasty: a double-blind,
randomized, placebo-controlled, multidose trial. Br J Anaesth 2015; 115:
285-93.

Hadzic A, Arliss J, Kerimoglu B, Karaca PE, Yufa M, Claudio RE, et al. A
comparison of infraclavicular nerve block versus general anesthesia for
hand and wrist day-case surgeries. Anesthesiology 2004; 101: 127-32.
Rundgren J, Mellstrand Navarro C, Ponzer S, Regberg A, Serenius S,
Enocson A. Regional or General Anesthesia in the Surgical Treatment
of Distal Radial Fractures: A Randomized Clinical Trial. J Bone Joint Surg
Am 2019; 101: 1168-76.

O'Neil JT, Wang ML, Kim N, Maltenfort M, llyas AM. Prospective
Evaluation of Opioid Consumption After Distal Radius Fracture Repair
Surgery. Am J Orthop (Belle Mead NJ) 2017; 46: E35-E40.



Original Investigation

DOI: 10.4274/jarem.galenos.2022.16878
J Acad Res Med 2022:12(3):155-8

The Importance of Screening Tests and Amniocentesis in
Approach to Pregnant Women Over the Age of Thirty-Five

Salim Sezer?, ® Melih Bestel!, ©® Gokhan Bolluk?, ® Alper Gezdirici3

Tistanbul Esenyurt University Esencan Hospital, Clinic of Gynecology and Obstetrics, Istanbul, Turkey
2University of Health Sciences Turkey, Basaksehir Cam and Sakura City Hospital, Clinic of Gynecology and Obstetrics, Istanbul, Turkey
3University of Health Sciences Turkey, Basaksehir Cam and Sakura City Hospital, Clinic of Genetic, Istanbul, Turkey

Cite this article as: Sezer S, Bestel M, Bolluk G, Gezdirici A. The Importance of Screening Tests and Amniocentesis in Approach to Pregnant Women
Over the Age of Thirty-Five. J Acad Res Med 2022;12(3):155-8

ABSTRACT

Objective: Our goal was to evaluate the approach to the increased risk of fetal chromosomal anomaly in pregnant women over thirty-five years of
age.

Methods: We retrospectively examined pregnant women over the age of 35 who underwent interventional procedures for fetal karyotype analysis in
the Perinatology Clinic of University of Health Sciences Turkey Kanuni Sultan Stleyman Training and Research Hospital. Regardless of the indication
for karyotype analysis, pregnant women over the age of 35 who underwent karyotype analysis were included in the study.

Results: Abnormal karyotype was detected in 76 (8.7%) of a total of 867 pregnant women examined in the study. Of 76 abnormal karyotypes,
51 were found as trisomy 21 (67.7%), 15 as trisomy 18 (21%), and 3 as trisomy 13 (4%). Three fetal karyotype analyzes revealed Turner syndrome
(4%), 1 Klinefelter syndrome (1.3%), 2 mosaic trisomy 21 (2.6%) and 1 mosaic Turner syndrome (1.3%). In the patients who underwent interventional
procedures primarily because of advanced maternal age, abnormal karyotype was detected in 6 (1.9%) of them. The rates of abnormal karyotype
results for double, triple and quadruple tests were 6.4%, 1.9% and 5.8%, respectively.

Conclusion: The use of a triple test has no definite impact on the results of pregnant women of older age. When there is no fetal abnormality in the
ultrasound, double and quadruple tests may be requested or since the fetal death rate is minimal in amniocentesis, it can be recommended directly
without performing any screening tests in pregnant women with older age.
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INTRODUCTION

The rate of pregnancies in older ages is increasing day by day.
Advanced maternal age is a significant risk factor of chromosomal
abnormalities (1,2). While trisomy 21 is the most prevalent
chromosomal abnormalityinlive births, other geneticabnormalities
such as trisomy 13, trisomy 18, Turner syndrome, and Klinefelter
syndrome may also be found in newborns (3,4). To determine
the likelihood of a fetal chromosome abnormality, double test,
triple test, or quad test may be used. In these tests, in addition to
prenatal ultrasonography, certain hormone levels in the maternal
blood with maternal age are considered when determining the
risk ratio. Advanced maternal age also causes high-risk screening
test results by causing changes in biochemical parameters that
increase the likelihood of chromosomal abnormalities (5). Tests
and/or fetal ultrasonographic evaluation will identify pregnancies
with a high probability of chromosomal anomalies (6). In high-risk
pregnancies, a fetal chromosome analysis is recommended.

The interventional methods used to determine chromosomes
differ depending on the week of pregnancy. Between 11-14
weeks of gestation, chorionic villus sampling (CVS); between
16-20 weeks, amniocentesis and >20 weeks, cordocentesis can
be performed. Amniocentesis is the most common procedure
(7). While interventional procedures are often used to diagnose
chromosomal abnormalities, fetal DNA analysis [non-invasive
prenatal test (NIPT)] in maternal blood has gained popularity in
recent years. This non-invasive procedure is not widely performed
in our country because it is a costly test with no government
warranty. Since it cannot be used to make a conclusive diagnosis,
it can be used as a powerful screening tool for the time being.

METHODS

Ethical approval for our study was obtained from Istanbul Esenyurt
University, dated 17.02.2022 and numbered 2022/02-14. We
retrospectively examined pregnant women over the age of 35 who
underwent interventional procedures for fetal karyotype analysis
in the Perinatology Clinic of University of Health Sciences Turkey
Kanuni Sultan Stleyman Training and Research Hospital between
2014-2017. The study protocol was reviewed and approved by the
local ethics committee. The patients’ gestational weeks ranged
from 12 to 22 weeks. The research involved pregnant women who
underwent karyotype analysis only because they were over 35

J Acad Res Med 2022:12(3):155-8

years old, had a fetal anomaly on ultrasound examination, had
an elevated risk (>1/250) in their double, triple, or quadruple
test results or had a history of fetal chromosomal anomaly in
their previous pregnancies. Patients who were pregnant to twins
and who had a positive fetal DNA (cell-free DNA) analysis for
chromosomal abnormalities were excluded from the study.

The research involved a total of 867 patients. Amniocentesis was
performed in 685 patients, CVS in 148, and cordocentesis in 34.
The interventional procedures were carried out by perinatology
specialists.

Statistical Analysis

Frequency analysis was used to characterize nominal and ordinal
parameters, frequency and percentage were used to describe
categorical data.

RESULTS

In our research, 867 patients were included. There were 308
patients who underwent interventional procedures primarily
because of advanced maternal age (Table 1). Abnormal karyotype
was detected in 6 (1.9%) of them. In the group with advanced
maternal age and serum biochemical screening tests; 1) Double
test: Karyotype analysis was performed in 132 patients and 9 (6.4%)
had abnormal karyotype. 2) Triple test: Abnormal karyotype was
observed in 2 (1.9%) of 105 patients. 3) Quadruple test: Trisomy 21
was observed in 6 of 103 patients (5.8%).

Karyotype analysis was performed in 180 patients due to advanced
maternal age and pathological ultrasonographic findings. Normal
karyotype was found in 128 (71.2%) and abnormal karyotype was
determined in 52 (28.8%) patients. In 24 patients with advanced
maternal age and a birth history with chromosomal anomalies in
their previous pregnancy, trisomy 21 was detected in only 1 (4.2%)
patient. Abnormal karyotype was detected in 76 (8.7%) of a total of
867 pregnant women examined in the study and the distribution
of chromosomal abnormalities was summarized in Table 2.

DISCUSSION

As the number of advanced maternal age pregnancies increases,
screening and diagnosis of fetal chromosomal abnormalities have
become more important. The prevalence of fetal chromosome
abnormalities increases with the increase of maternal age (2).

Karyotype analysis indication

Normal karyotype

Only advanced age 308 (98.1%)
Advanced age + double test 132 (93.6%)
Advanced age + tripple test 103 (98.1%)
Advanced age + quadruple test 97 (94.2%)

Advanced age + pathological ultrasound finding

Advanced age + history of chromosomal anomalies in
previous pregnancy

Total

128 (71.2%)
23 (95.8%)

791 (91.3%)

Abnormal karyotype Total
6 (1.9%) 314
9 (6.4%) 141
2(1.9%) 105
6 (5.8%) 103
52 (28.8%) 180
1(4.2%) 24
76 (8.7%) 867
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Chromosomal anomaly Number
Trisomy 21 51 (67.1%)
Trisomy 18 15(19.7%)
Trisomy 13 3 (4%)
Turner syndrome 3 (4%)
Klinefelter syndrome 1(1.3%)
Mosaic trisomy 21 2 (2.6%)
Mosaic turner send 1(1.3%)
Total 76 (100%)

Chromosome abnormalities are detected by invasive methods
after genetic counseling in pregnant women, which are required
according to the results of double, triple, and quadruple tests, in
which different biochemical analytes are used. The most common
invasive test is amniocentesis (7).

The most important risk factor for chromosome number
abnormalities is maternal age. The indications for interventional
procedures that we conduct are similar to those reported in the
literature (8). Apart from positive prenatal screening tests, the
most important reason for amniocentesis is advanced maternal
age (9,10). Advanced maternal age was shown to be the most
common indication for amniocentesis in a sample of 6,041
pregnant women, and positive serum screening tests were found
to be the second most common cause (11).

The incidence of chromosomal anomalies in amniocentesis, which
is the most frequently performed interventional procedure, has
been given between 1-6% in the ACOG guideline and in the
literature (8,10,12). In our study group, this rate was found to be
8.7%. We believe that this elevated incidence was attributed to
pregnant women referred to our clinic after a fetal anomaly was
detected in an ultrasound scan. Excluding the pregnant women
with fetal anomaly on ultrasound, abnormal karyotype was
observed in 24 (3.5%) of the remaining 687 pregnant women,
which was similar to the literature.

In our study, we applied interventional procedures to 308
pregnant women only because of advanced maternal age and
we detected chromosome anomalies in 6 of them (1.9%). Xiao
et al. (13) found the rate of detecting chromosomal abnormality
as 2.79% in older pregnant women and 2.23% in those with
biochemical marker abnormalities in maternal serum and showed
that advanced maternal age was an independent indication for
amniocentesis. In another study, Zhu et al. (14) found that the
incidence of trisomy 21 increased significantly in women aged 39
and over. According to the literature, fetal abnormalities identified
by prenatal ultrasonography have the highest positive predictive
value for identifying chromosomal anomalies in amniocentesis (6).
Danisman et al. (8) found the rate of chromosomal abnormality
to be 10.5% in this group. In another study by Kagan et al. (5),
chromosome anomalies were found in 15% of fetuses diagnosed
as having congenital abnormality by prenatal ultrasonography.

Our chromosomal anomaly prevalence was 28.8% in pregnant
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women with advanced age in whom pathological ultrasonography
findings were observed in ultrasonography. We think our rate is
high because, as a third-step referral clinic, we observe a greater
number of fetal abnormalities on ultrasound than the national
average. Furthermore, the majority of patients referred due to early
fetal ultrasound findings such as cystic hygroma, omphalocele,
and holoprosencephaly, which are frequently associated with
chromosomal defects, increases our chromosomal anomaly rate.

Chromosomal abnormality was detected as 4.2% in patients
who underwent interventional procedures due to fetal anomaly
in previous pregnancy. In the literature, this rate has been given
as 3.2% (8). In our study, fetal chromosomal abnormality was
detected in only 1 of 24 pregnant women who had a birth history
with chromosome anomaly in their previous pregnancy. The
results were similar but for this group the number of patients was
low in our study.

Detection rates will increase with the addition of ultrasonography
to maternal serum biochemical markers and the use of
ultrasonographic markers such as nasal bone evaluation (15). As a
result, we evaluated advanced maternal age in our sample using
double, triple, and quadruple tests separately. The rate of fetal
chromosome anomaly was 6.4% in the double test group and
5.8% in the quadruple test group. Fetal chromosome anomaly
was detected in 2 of 105 patients with a rate of 1.9% who were
evaluated as high risk by examining the triple test. This was similar
to the rate of the patients without any screening test. Therefore,
triple test appears to be a poor test in screening for chromosomal
abnormalities in advanced maternal age. In our study, as in the
literature, our rate of detecting chromosomal anomalies increased
in the double test in which nasal bone and nuchal translucency
were evaluated compared to the triple and quadruple tests.

Trisomy 21 is the most common chromosomal anomaly among live
births (3,4,16). Ocak et al. (11) found the frequency of trisomy 21 as
46% among fetal chromosome abnormalities after amniocentesis.
In an analysis performed on 13,795 pregnant women, trisomy
21 was the most common, with 35.6%, among chromosomal
anomalies after fetal karyotype analysis (17). In our study, among
the abnormal karyotypes, Trisomy 21 was found to be the most
common with a rate of 67.1%.

In the case of pregnant women with advanced maternal age who
underwent both maternal serum test and NIPT, the rate of fetal
chromosomal abnormality was shown to be higher than those
who received only maternal serum test screening or fetal DNA
screening in maternal blood (18). We did not incorporate patients
who were admitted to our clinic with a positive NIPT test. In our
country NIPT is not widely used as it is not paid for by insurances
due to its cost. In the future, fetal chromosome determination will
be made easier and with less risk in case of widespread use.

In the study of Bornstein et al. (19), the benefit of genetic
amniocentesis for the only advanced maternal age, far
outweighed the risk of fetal death associated with amniocentesis.
In another study, performing invasive intervention only because of
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advanced maternal age was found to be more costly and the risk
of fetal demise was higher, therefore, the authors recommended
to use maternal serum analytes and ultrasound with advanced
maternal age (20). In our study, in 180 patients with pathology on
ultrasound, 5 fetal demises were observed after the procedure.
Three of these 5 fetuses had large cystic hygroma and 2 had
hydrops fetalis. However, no fetal loss due to invasive procedures
was observed in 687 pregnant women whose fetuses appeared
normal on ultrasound.

Study Limitations

Our clinic is a tertiary center where fetuses with pathological
ultrasound findings are frequently referred, therefore the results
may be different according to a population-based study.

CONCLUSION

In conclusion the risk of chromosomal abnormalities for fetuses
with a high risk of Down syndrome in the triple test was found to
be comparable to that of pregnant women who received regular
amniocentesis due to advanced age without any test. Therefore,
it does not seem reasonable to advise triple testing for pregnant
women of old age. Instead, double, or quadruple test screening
may be performed, or direct amniocentesis may be recommended
as the risk of miscarriage is very low.
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