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About the Journal  
Southern Clinics of Istanbul Eurasia - SCIE (formerly Kartal Eğitim 
ve Araştırma Hastanesi Tıp Dergisi - The Medical Journal of Kartal 
Training and Research Hospital) is published four issue in English 
by the Kartal Dr. Lütfi Kırdar City Hospital, and is a peer reviewed 
general medical journal for all physicians, doctors, medical 
researchers, and health workers. The journal reports the advances 
and progress in current medical sciences and technology. The 
journal covers basic and clinical studies in medicine. Articles of 
clinical interest and implications will be given preference.

Contributions may be in the form of clinical and basic research 
articles, case reports, personal clinical and technical notes, and 
letters to the Editor. The Journal also publishes brief reports on 
original studies or evaluations, book reviews, and proceedings 
of scientific meetings. The Editor-in-Chief may request from the 
authors additional data, information, or complementary material 
concerning the manuscripts, and the authors must comply with 
such requests. 

Manuscripts should be prepared in accordance with the Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals 
regularly updated by the International Committee of Medical 
Journal Editors, available at http:// www.icmje.org.

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

All manuscripts presenting data obtained from research involving 
human subjects must include a statement that the written informed 
consent of the participants was obtained and that the study 
was approved by an institutional review board or an equivalent 
body. This institutional approval should be submitted with the 
manuscript. Authors of case reports must submit the written 
informed consent of the subject(s) of the report or of the patient’s 
legal representatives for the publication of the manuscript.

All studies should be carried out in accordance with the World 
Medical Association Declaration of Helsinki, covering the latest 
revision date. Patient confidentiality must be protected according 
to the universally accepted guidelines and rules. Manuscripts 
reporting the results of experimental studies on animals must 
include a statement that the study protocol was approved by 
the animal ethics committee of the institution and that the study 
was conducted in accordance with the internationally accepted 
guidelines, including the Universal Declaration of Animal Rights, 
European Convention for the Protection of Vertebrate Animals 
Used for Experimental and Other Scientific Purposes, Principles 
of Laboratory Animal Science, and the Handbook for the Care 
and Utilization of Laboratory Animals. The authors are strongly 
requested to send the approval of the ethics committee together 
with the manuscript. In addition, manuscripts on human and animal 
studies should describe procedures indicating the steps taken to 

eliminate pain and suffering.

Submission and peer reviewing

The official language of the Journal is English. Following an initial 
evaluation and elimination for sufficient priority, manuscripts 
are subject to blind peer review by at least two reviewers. The 
Editor, who judges and analyzes the entire review process, 
reaches a final decision to accept or reject a manuscript, or 
to recommend a revision. The Editor has the right to reject a 
revised manuscript.

Copyright - Authors’ approval - Conflict of interest

The authors should disclose all issues concerning financial 
relationship, conflict of interest, and competing interest 
that may potentially influence the results of the research or 
scientific judgement. All financial contributions or sponsorship, 
financial relations, and areas of conflict of interest should be 
clearly explained in a separate letter to the editor at the time of 
submission, with full assurance that any related document will be 
submitted to the Journal when requested.

Manuscripts should be sent with the Copyright-Authors’ Approval-
Conflict of Interest Letter signed by the author(s). A copy of this 
letter can be found at web site. Manuscripts will not be accepted 
for evaluation until the receipt of this document by the Journal.

The Editorial Office inspects all submitted manuscripts concerning 
plagiarism and duplication. If an ethical problem is detected, the 
editorial office will act according to the COPE guidelines.

Submitting a manuscript

SCIE accepts only on-line submission via the official web site (please 
click, http://www.scie.online/en/?s=online_submission) and 
refuses printed manuscript submissions by mail. All submissions 
are made by the on-line submission system called Journal Agent, 
by clicking the icon “Online manuscript submission” at the above 
mentioned web site homepage. The system includes directions at 
each step but for further information you may visit the web site.

Important notice

Before the corresponding author submits the manuscript, all 
authors must obtain ORCİD ID number and provide it to the 
corresponding author.

Manuscript preparation
The author(s) must declare that they were involved in at least 3 
of the 5 stages of the study stated in the “acknowledgement of 
authorship and transfer of copyright agreement” as “designing 
the study”, “collecting the data”, “analyzing the data”, “writing the 
manuscript” and “confirming the accuracy of the data and the 
analyses”. Those who do not fulfill this prerequisite should not be 
stated as an author.
The number of authors should not exceed 6 for clinical, basic and 
experimental studies, 4 for case reports and technical notes, and 
3 for letters to the editor and reviews. In multi-center or multi-
discipline studies, each author’s contribution regarding the 5 
stages mentioned above should be stated clearly. For this kind 
of multi-center or multi-discipline studies with excessive number 
of authors, the editor has the right to request that the number of 
authors be reduced.
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Manuscripts should be designed in the following order: title page, 
abstract, main text, references, and tables, with each typeset on a 
separate page.

Title page: This page should only include the title of the 
manuscript, which should be carefully chosen to better reflect the 
contents of the study. Author names should not appear in the title 
and subsequent pages.

Abstract: It should not exceed 300 words. Abstracts should 
be structured in four paragraphs using the following subtitles: 
Objectives, Methods, Results, and Conclusion. Abstracts of case 
reports should be unstructured.

Main text: The body consists of Introduction, Patients/Materials 
and methods, Results, and Discussion. Use “Patients and methods” 
for clinical studies, and “Materials and methods” for animal and 
laboratory studies.

The Introduction section clearly states the purpose of the 
manuscript and includes a brief summary of the most relevant 
literature.

The Patients/Materials and Methods section describes the study 
population and the study design, with adequate information on 
the techniques, materials, and methods used. A clear description 
of the statistical methods should also be given.

The Results section should provide a detailed report on the 
findings of the study. Data should be concisely presented, 
preferably in tables or illustrations, which should not exceed the 
page layout of the Journal.

The Discussion section should mainly rely on the conclusions 
derived from the results of the study, with relevant citations from 
the most recent research.

Letter to the Editor: Letters to the editor should not exceed 350 
words.

References: References should be numbered in the order in 
which they are mentioned in the text. Only published articles or 
articles in press can be used in references. Unpublished data or 
personal communications should not be used. The style should 
conform to the standards described in detail in “Citing Medicine-
The NLM Style Guide for Authors, Editors, and Publishers” (http://
www.nlm.nih.gov/citingmedicine), which is recommended in the 
most recent update of “Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals”. A brief presentation of these 
standards can also be found at http://www.nlm.nih.gov/bsd/
uniform_requirements.html. Journal titles should be abbreviated 
according to the Index Medicus. The Journal’s title is abbreviated 
as “South Clin Ist Euras”.

The style and punctuation should follow the formats outlined 
below:

Standard journal article:

Napolitano LM, Corwin HL. Efficacy of red blood cell transfusion in 
the critically ill. Crit Care Clin 2004;20:255-68.

All authors if six or fewer should be listed; otherwise, the first six 
and “et al.” should be written.

Epub ahead of print Articles: 

Rupprecht H, Heppner HJ, Wohlfart K, Türkoglu A. The geriatric 
polytrauma: Risk profile and prognostic factors. Ulus Travma Acil 

Cerrahi Derg 2017 Jan 05. doi: 10.5505/tjtes.2016.77177. [Epub 
ahead of print].

Personal author(s):

Enzingerz FM, Weiss SW. Soft tissue tumors. St. Louis: Mosby; 1995. 
p. 27-50. 

Editor(s), compiler(s) as author: 

Günal İ, Barton NJ, Çallı İ, editors. Current management of scaphoid 
fractures. Twenty questions answered. London: The Royal Society 
of Medicine Press; 2002.

Chapter in a book:

Henick DK, Kennedy DW. Fungal sinusitis. In: Stankiewicz JA, 
editor. Advanced endoscopic sinus surgery. St Louis: Mosby; 1995. 
p. 69-80.

Conference paper:

Kouzelis A, Matzaroglou C, Kravvas A, Mylonas S, Megas P, Gliatis 
J. Anterior cruciate ligament reconstruction: patellar tendon 
autogaft versus four strand hamstring tendon. In: Proceedings 
of the 9th Turkish Sports Traumatology, Arthroscopy and Knee 
Surgery Congress; 2008 Oct 14-18; İstanbul, Türkiye. p. 223. 
Unpublished conference papers should not be used in the 
reference list. 

Direct use of references is strongly recommended and the 
authors may be asked to provide the first and last pages of certain 
references. Publication of the manuscript will be suspended until 
this request is fulfilled by the author(s).

Figures and tables

All illustrations (photographs, graphics, and drawings) 
accompanying the manuscript should be referred to as “figure”. 
All figures should be numbered consecutively and mentioned in 
the text. Figure legends should be added at the end of the text as 
a separate section. Each figure should be prepared as a separate 
digital file in “jpeg” format, with a minimum of 9×13 cm and at 300 
dpi or better resolution.

All illustrations should be original. Illustrations published 
elsewhere should be submitted with the written permission of the 
original copyright holder.

For recognizable photographs of human subjects, written 
permission signed by the patient or his/her legal representative 
should be submitted; otherwise, patient names or eyes must be 
blocked out to prevent identification. Microscopic photographs 
should include information on staining and magnification.

Upon the author’s request, color prints will be considered for 
publication; however, the authors are responsible for the extra 
cost of printing color illustrations. Each table should be prepared 
on a separate page, either at the end of the text file or as a separate 
supplementary file, with table heading on top of the table. Table 
heading should be added to the main text file on a separate page 
when a table is submitted as a supplementary file.

Checklist
Covering letter

Signed by all contributors

Previous publication / presentations mentioned
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Source of funding mentioned

Conflicts of interest disclosed

ORCİD ID number of all contributors

Authors

Last name and given name provided along with Middle name 
initials (where applicable)

Author for correspondence, with e-mail address provided

Number of contributors restricted as per the instructions

Identity not revealed in paper except title page (e.g. name of 
the institute in Methods, citing previous study as ‘our study’, 
names on figure labels, name of institute in photographs, etc.)

Presentation and format

Double spacing

Margins 2 cm from all four sides

Page numbers included at bottom

Title page contains all the desired information

Abstract page contains the full title of the manuscript

Abstract provided (structured abstract of 300 words for 
original articles, meta analysis (Backgroud, Methods, Results, 
Conclusions) and review articles (Objective, Data sources, 
Study selection, Results, Conclusions)

Key words provided (three or no more than 6 words) 
Introduction should be short and arresting. State the purpose 
of the article and summarize the rationale for the study or 
observation. Give only strictly pertinent references

The references cited in the text should be after punctuation 
marks

References according to the journal’s instructions, punctuation 
marks checked

Language and grammar

Uniformly American English

Write the full term for each abbreviation at its first use in 
the title, abstract, keywords and text separately unless it is a 
standard unit of measure. Numerals from 1 to 10 spelt out

Numerals at the beginning of the sentence spelt out

Check the manuscript for spelling, grammar and punctuation 
errors

If a brand name is cited, supply the manufacturer’s name and 
address (city and state/country).

Species names should be in italics

Tables and figures

No repetition of data in tables and graphs and in text

Actual numbers from which graphs drawn, provided

Figures necessary and of high quality (colour)

Table and figure numbers in Arabic letters (not Roman)

Labels pasted on back of the photographs (no names written)

Patients’ privacy maintained (if not permission taken)

Credit note for borrowed figures/tables provided

Write the full term for each abbreviation used in the table as 
a footnote
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Shock Index and Modified Shock Index 
Might be Reliable for Predicting Morbitidy in 
Pregnancy-Related Hypertensive Disorders

 Kübra Çakar Yılmaz,1  Gül Çakmak,2  Ulgen Zengin,2  Sunullah Soysal,1 
 Ayten Saracoglu3

Objective: Maternal Early Warning Criteria including; systolic - diastolic blood pressure, pe-
ripheral oxygen saturation and urine output, is a useful marker for predicting postoperative 
complications. Shock index and the modified shock index were used to determine the need 
for fluid and transfusion in hypovolemia. The aim of this study is to evaluate the effectiveness 
of using shock index and modified shock index as a parameter of the early warning system 
to predict the need for postpartum blood transfusion, complications and mortality in preg-
nancy-related hypertensive diseases.

Methods: Following the Ethics Committee approval, between 2012-2017, 192 patients 
between the ages of 13-47, undergoing caesarean section due to preeclampsia, eclampsia, 
chronic hypertension and gestational hypertension were enrolled in this study.

Results: There was a positive correlation between SI and embolism and arrhythmia at 
admission and between the modified shock index and Intrauterine Growth Retardation at 
delivery (p<0.05). There is a significant positive correlation between the shock index and 
modified shock index at admission and fresh frozen plasma and Platelet suspension trans-
fusion. There is a significant positive correlation between the shock index at delivery and 
packed red blood cells, fresh frozen plasma, and platelet suspension transfusion. There is a 
significant positive correlation between the modified shock index at delivery fresh frozen 
plasma and packed red blood cells transfusions (p<0.05).

Conclusion: It was concluded that modified shock index and shock index could important 
markers in predicting maternal and fetal complications in hypertensive diseases due to preg-
nancy as well as postpartum blood transfusion.
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INTRODUCTION

According to the current data published by the World 
Health Organization (WHO), hypertensive disorders, ma-
ternal hemorrhage, and sepsis account for 50% of mater-
nal deaths related to pregnancy.[1] In pregnancy-related hy-
pertensive disorders, there is an increase in the incidence 
of thromboembolic complications and postpartum hem-
orrhage in the postoperative period.[2] Therefore, early 
clinical identification and treatment of conditions such as 
pregnancy-related hypertensive disorders and postpartum 
hemorrhage are critical for maternal outcome.

Preeclampsia, a pregnancy-related hypertensive disorder, 
is diagnosed in 3-5% of pregnancies.[3] Decreased placen-
tal perfusion, decreased organ perfusion, and endothelial 

dysfunction play a role in the development of preeclampsia 
and cause damage to multiple organs. Infarction, necro-
sis, and intraparenchymal hemorrhage are observed in the 
liver and adrenal glands secondary to decreased perfusion. 
Hypovolemic shock occurs resulting from endocardial 
necrosis in the heart. While glomerular endotheliosis oc-
curs in the kidney, occlusion occurs in the capillary lumen. 
Preeclampsia causes various maternal and fetal compli-
cations due to poor placental perfusion and vasospasm. 
The incidence of intrauterine growth retardation (IUGR) 
elevates among the babies of mothers with preeclampsia, 
which is responsible for 15% of preterm labors. Insuffi-
ciency of prenatal care for preeclamptic patients leads to 
approximately 5000 maternal deaths annually.[4] Advanced 
age, obesity, and the presence of multiparity, pulmonary 
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edema, acute renal failure, and coagulopathy worsen the 
course of the disease.[5] In cases of preeclampsia accompa-
nied by pregnancy-related hypercoagulopathy, individuals 
become more susceptible to pulmonary embolism and 
other embolic complications due to endothelial dysfunc-
tion.[6]

Conventional methods such as blood pressure, heart rate, 
and urine output are frequently used to predict hemody-
namic complications such as hemorrhage, shock, and sep-
sis in the postpartum period.[7,8] In recent years, the shock 
index (SI) parameter, which is the ratio of heart rate to 
blood pressure, has started to appear in studies as a new 
method for hemodynamic monitoring. The normal range 
of SI has been indicated to vary from 0.5 to 0.7 in healthy 
individuals. An increased SI value despite normal heart 
rate and normal systolic blood pressure (SBP) has been 
associated with the fall of the pressure in the left ventricle.
[9] It has been demonstrated that mortality increases if SI 
is above 1 in patients presenting to the emergency depart-
ment (ED).[10] Some studies have indicated that SI may 
be superior to conventional monitoring methods in the 
early prediction of complications such as hemodynamic 
insufficiency and associated massive blood transfusion and 
hysterectomy.[11] It has been shown in studies conducted 
in pregnant women that the risk of developing postpartum 
hemorrhage is high and maternal mortality increases in pa-
tients with an SI value above 0.9.[12,13]

The modified shock index (MSI) was introduced by Liu et 
al.[14] in 2012 as the ratio of heart rate and mean arterial 
pressure, and the normal range was specified as 0.7-1.3. In 
several studies, MSI has been indicated to be effective in 
the prediction of blood transfusion need for trauma pa-
tients.[15] Liu et al. indicated that an MSI of >1.3 is associ-
ated with a higher incidence of hemodynamic insufficiency, 
mortality in patients applying to ED, and a greater rate of 
intensive care unit (ICU) admissions.[14] Another study re-
ported that when the MSI cut off value was determined as 
1.15 in trauma patients admitted to ED, MSI values above 
this value were associated with an increase in the need for 
massive transfusion.[15]

Despite all these studies, there is not enough data regard-
ing the use of maternal SI and MSI in the prediction of ma-
ternal and fetal outcomes and the need for transfusion of 
blood and blood products in the postpartum period. The 
aim of the present study is to investigate the impact of SI 
and MSI on feto-maternal morbidity and mortality and to 
determine a cut off value in the preeclampsia group.

MATERIALS AND METHODS

This retrospective cross-sectional study was conducted 
following the Ethics Committee approval (protocol num-
ber: 09.2018.163, date: 06/01/2018). We analyzed the data 
of 192 patients undergoing a caesarean section after be-
ing admitted due to preeclampsia, eclampsia, chronic hy-
pertension (ChHT), and gestational hypertension (GHT) 
between 2012 and 2017 at our university hospital. We 

recorded vital signs, demographic characteristics, and 
postoperative complications for each patient. The data 
including age, body mass index (BMI), gestational age, du-
ration of hospital stay, laboratory results (ALT, AST, BUN, 
creatinine, Hb, Hct, INR, Plt, albumin), fetal weight at 
birth, and APGAR scores at the 1st and 5th minutes were 
recorded.

We evaluated pulse rate, systolic and diastolic blood 
pressure (DBP), SI, and MSI both on admission and dur-
ing labor, and investigated the association of SI and MSI 
on admission with IUGR, pulmonary embolism, seizure, 
and development of postoperative severe arrhythmia. The 
heart rate and blood pressure values were recorded ev-
ery 5 minutes during the surgery. The type of anesthesia 
was determined according to the staff anesthesiologist’s 
decision after the preanesthesia assessment. Either spinal 
anesthesia or general anesthesia was given. Spinal anes-
thesia was performed using a pencil point 25G spinal nee-
dle at the L4-5 or L3-4 level in a sitting position. General 
anesthesia patients were administered IV propofol 2-3 mg/
kg, fentanyl 1-2 mcg/kg, and rocuronium 0.6 mg/kg during 
induction and sevoflurane 2% with a 50% oxygen and 50% 
air mixture as maintenance of anesthesia.

The need for blood transfusion was recorded. Red blood 
cell transfusion was given if the patient’s Hb level was be-
low 9 g/dL. FFP was given when there was oozing and the 
INR level was higher than 1.5. A platelet transfusion was 
administered if the platelet count was below 100,000/µL.

Statistical Analysis

While evaluating the data obtained from the study, we 
used IBM SPSS Statistics 22 for statistical analyses. The 
One-Way ANOVA test was used for normally distributed 
quantitative data, and the Kruskal Wallis H test was used 
for non-normally distributed quantitative data. While the 
Mann Whitney U test was used for the comparison of 
non-normally distributed data between two groups, the 
Chi-square test was used to examine discrete variables. 
The results were evaluated in a 95% confidence interval 
and with a significance level of p<0.05.

RESULTS

The study included 140 patients with preeclampsia, 15 
patients with eclampsia, 24 patients with ChHT, and 13 
patients with GHT. The patients were aged from 13 to 
47 years (31.93±6.54 years). We observed a statistically 
significant difference regarding the values of average age 
and gestational age (p<0.05). Hospital stays and BMI val-
ues were statistically similar between the groups. There 
was statistically significant similarity between the groups 
except for creatinine, albumin, and INR levels (p>0.05) 
(Table 1).

No statistically significant difference was observed be-
tween the groups regarding birth weight and APGAR 
scores (Table 2).

It was observed that postpartum pulse rate, SI, and MSI 
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measurements were statistically significantly higher than 
the measurements on admission to the hospital (p<0.05). 
However, no statistically significant difference was ob-
served regarding blood pressure measurements (Table 3).

The pulse rate, systolic blood pressure, diastolic blood 
pressure, SI, and MSI values at the time of admission to the 
hospital were found to be statistically significantly similar 
to the pulse rate, systolic blood pressure, diastolic blood 
pressure, and MSI values measured after labor. The shock 

index after birth was found to be statistically significantly 
higher in the eclampsia and GHT group compared to the 
other groups (p<0.05) (Table 4).

It was determined that there was a positive, significant 
correlation between SI on admission and embolism and 
arrhythmia while there is a positive, significant correlation 
between SI during labor and seizures. Moreover, a positive, 
significant correlation was found between MSI during labor 
and creatinine levels, IUGR, and seizures (p<0.05) (Table 5).

383

Table 1. Demographic data

 Preeclampsia Eclampsia ChHT GHT 
 (n=140) (n=15) (n=24) (n=13) p

Age (years) 31.36±6.33 27.20±7.28 36.63±4.12 34.92±6.06 0.001*ᵇ
BMI (kg/m2) 31.22±4.85 (30.38) 31.99±8.21 (30.49) 33.34±5.90 (31.6) 32.25±2.93 (32.8) 0.196ᵐ
Gestational Age (weeks) 36+3 35±3 33±3 37±2 0.015*ᵐ
Hospital stay (day) 4.7±2.4(4) 4.4±0.9(5) 6.75±5.83(5) 3.62±1.33(3) 0.205ᵐ
BUN (mg/dL) 10.86±3.92(10) 11.73±6.06(10) 10.5±40.7(10.5) 9.38±4.81(9) 0.348ᵐ
ALT (IU) 52.8±120.8(16) 54.8±79.1(20) 16.1±8.1(14) 56±111.2(11) 0.269ᵐ
AST (IU) 84.24±305.1(22.5) 102.3±174.8(27) 23.3±8.1(21) 79.2±147.1(20) 0.057ᵐ
Hb (g/dL) 12.42±8.38(11.8) 11.92±1.95(12.5) 11.49±1.34(11.7) 11.91±2.13(11.6) 0.787ᵐ
Htc (%) 34.56±4.73 36.1±4.96 34.49±3.35 35.69±5.83 0.559ᵇ
Creatinine (mg/dL) 0.65±0.24(0.6) 0.76±0.23(0.78) 0.63±0.15(0.6) 0.52±0.14(0.49) 0.018ᵐ
INR 0.97±0.95(0.96) 1.05±0.13(1) 0.98±0.07(0.98) 0.91±0.31(1.02) 0.010*ᵐ
Albumin (g/dL) 2.82±0.48(2.9) 2.59±0.43(2.6) 2.94±0.39(3.04) 3.05±0.39(3.1) 0.030*ᵐ
PLT (x109/L) 195.69±81.87 165.87±73.38 205.46±53.78 192.77±73.42 0.469ᵇ

ᵇOne-Way ANOVA test: values are given as mean±standard deviation; ᵐKruskal-Wallis H test: values are given as mean±standard deviation 
(median+Iqr); *p<0.05: statistically significant difference. ChHT: chronic hypertension; GHT: gestational hypertension; BMI: body mass index; kg: 
kilogram; mg: miligram; dL: deciliter. ALT: alanine transaminase; AST: aspartate transaminase; IU: international unit; g: gram; Hb: hemoglobin; Htc: 
hematocrite; INR: international normalized ratio; PLT: platelet; L: liter.

Table 2. Effects of pregnancy-related hypertensive disorders on the newborn

 Preeclampsia Eclampsia ChHT GHT 
 (n=140) (n=15) (n=24) (n=13) p

Birth weight (g) 1985±888 1961±879 2116±850 2551±750 0.156ᵇ
APGAR (1st min;5th min) 8;9 7;9 7.5;9 9;10 0.212ᵐ

ᵇOne-Way ANOVA test: values are given as mean±standard deviation; ᵐKruskal-Wallis H test: values are given as mean±standard deviation 
(median+Iqr); *p<0.05: statistically significant difference; ChHT: chronic hypertension; GHT: gestational hypertension; g: gram; min: minute.

Table 3. Haemodynamic data recorded on admission and during labour

 Admission Labour 
 (n=192) (n=192) p

Pulse rate 94.06±14.21(95) 104.59±18.38(102) 0.001*ᵃ
SBP 167.53±20.19(168) 167.2±22.61(170) 0.878ᵃ
DBP 100.39±14.87(100) 102.04±16.74(100) 0.276ᵃ
SI 0.57±0.12(0.6) 0.63±0.14(0.6) 0.001*ᵃ
MSI 0.78±0.16(0.8) 0.86±0.18(0.8) 0.001*ᵃ

ᵃMann Whitney U test: values are given as mean±standard deviation (median); *p<0.05: statistically significant difference. n: number; SBP: systolic blood 
pressure; DBP: diastolic blood pressure; SI: shock index; MSI: modified shock index.
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No correlation was observed between the use of blood 
product(s) and systolic and diastolic blood pressures 
(p>0.05).

As a result of the regression analysis, the model for es-
timating the RBC, FFP, and platelet values of the shock 
index result used during the application was 80.2% suc-
cessful. Similarly, the model for estimating the RBC, FFP, 
and platelet values of the modified shock index result used 
during the application was 73.4% successful. It was ob-
served that the model for estimating the RBC, FFP, and 
platelet values of the shock index result used during deliv-
ery was 69.8% successful, and the model for estimating the 
RBC, FFP, and platelet values of the modified shock index 
result used during delivery was 71.9% successful.
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No statistically significant difference was detected be-
tween the groups regarding the use of blood products 
(p>0.05).

There is a positive, significant correlation between SI and 
MSI on admission and transfusion of fresh frozen plasma 
(FFP) and platelet suspension. There is a positive, signif-
icant correlation between SI and MSI during labor and 
transfusion of packed red blood cells (RBC), FFP, and 
platelet suspension. Moreover, MSI during labor was found 
to have a positive, significant correlation with the transfu-
sion of FFP and platelet suspension (p<0.05). On the other 
hand, no significant correlation was detected between the 
SI and MSI scores and hospital stay, APGAR score, and 
birth weight (Table 6).

Table 4. Distribution of haemodynamic data at admission and during labour among the different clinical manifestations of the 
disorder

 Preeclampsia Eclampsia ChHT GHT 
 (n=140) (n=15) (n=24) (n=13) p

Pulse rate on admission 94.4±13.7(95) 87.3±14.5(92) 95.5±16.3(93.5) 95.5±14.3(98) 0.409ᵐ
SBP on admission 166.6±19.6(167) 160.9±23.4(160) 177.5±21.7(175) 166.5±14.9(170) 0.061ᵐ
DBP on admission 100.7±14.9(100) 100.8±17.7(105) 99.1±13.6(100) 98.5±15.4(100) 0.823ᵐ
SI on admission 0.58±0.12(0.6) 0.56±0.11(0.6) 0.55±0.11(0.5) 0.58±0.12(0.6) 0.527ᵐ
MSI on admission 0.78±0.16(0.8) 0.75±0.16(0.8) 0.76±0.11(0.75) 0.8±0.16(0.8) 0.885ᵐ
Pulse rate during birth 103.6±18.2(100) 116.9±21.4(110) 100.8±16.4(100) 107.7±16.6(105) 0.088ᵐ
SBP during birth 167.6±22.9(170) 161.1±23.8(162) 171.2±22.7(174) 162.6±18.4(165) 0.508ᵐ
DBP during birth 102.3±16.9(100) 101±17.5(100) 103.7±16(100) 97.5±15.7(100) 0.838ᵐ
SI during labour 0.62±0.13(0.6) 0.74±0.18(0.7) 0.6±0.09(0.6) 0.68±0.14(0.7) 0.042*ᵐ
MSI during labour 0.85±0.18(0.8) 0.95±0.21(0.9) 0.81±0.12(0.8) 0.89±0.18(0.9) 0.147ᵐ

ᵐKruskal-Wallis H test: values are given as mean±standard deviation (median+Iqr). *p<0.05: statistically significant difference. ChHT: chronic hyper-
tension; GHT: gestational hypertension; n: number; SBP: systolic blood pressure; DBP: diastolic blood pressure; SI: shock index; MSI: modified shock 
index.

Table 5. Correlation of SI and MSI on admission and during labour with patient outcome(s)

 Creatinine IUGR Pulmonary embolism Seizure Postoperative serious arrhythmia

SI on admission 0.802 0.913 0.010 0.617 0.035
MSI on admission 0.653 0.658 0.066 0.245 0.092
SI during labour 0.395 0.169 0.654 0.002 0.543
MSI during labour 0.049 0.045 0.829 0.007 0.960

P<0.05: statistically significant difference. IUGR: intrauterine growth retardation; SI: shock index; MSI: modified shock index.

Table 6. The correlation between SI, MSI and transfusion of blood products and maternal and fetal outcomes

 RBC FFP Platelets Birth weight APGAR Hospital stay

SI on admission 0.771 <0.001 <0.001 0.870 0.676 0.385
MSI on admission 0.982 <0.001 <0.001 0.495 0.579 0.528
SI during labour 0.013 0.005 0.040 0.205 0.406 0.344
MSI during labour 0.004 0.004 0.065 0.691 0.836 0.315

P<0.05: statistically significant difference. RBC: packed red blood cells; FFP: fresh frosen plasma; APGAR: appearance pulse grimace activity respiration; 
SI: shock index; MSI: modified shock index.



DISCUSSION

This study aimed to reveal the predictive value of maternal 
SI and MSI in the prediction of maternal and fetal out-
comes and the need for transfusion of blood and blood 
products after giving birth. When the patients’ values at 
admission were compared with the values at birth, no dif-
ference was found in systolic and diastolic blood pressure 
values, which are routine follow-up parameters, while a 
significant increase was found in pulse rate, SI, and MSI 
values. Moreover, there was a significant relation between 
admission SI and postoperative embolism and arrhythmia, 
and between MSI during labor and creatinine and IUGR. 
The increase in admission and labor SI and MSI values were 
found to be associated with the transfusion of FFP and 
platelets, and the increase in SI and MSI during labor were 
associated with the transfusion of FFP, RBC, and platelets, 
and the increase in labor SI was associated with elevated 
platelet transfusion.

There are studies in the literature demonstrating that in-
creased SI and MSI values are effective in the prediction of 
massive blood transfusion in addition to standard hemo-
dynamic monitoring methods for ensuring early prediction 
of postpartum hemorrhage. Nathan et al.[16] found the 
increased SI value to be associated with massive blood 
transfusion after postpartum hemorrhage. Additionally, 
Le Bas et al.[17] determined that a SI score of >1.1 at the 
10th and 30th minutes after giving birth were effective in 
predicting hemorrhage and blood transfusion. However, 
Le Bas et al.[17] did not indicate a significantly increased 
level in patients with preeclampsia. In this study, we found 
that increased MSI and SI values recorded on admission 
to the hospital and during labor in the patient group with 
the pregnancy-related hypertensive disorder were corre-
lated with the increase in FFP and RBC transfusion. On the 
other hand, it was also demonstrated that SI on admission 
and during labor was associated with the transfusion of 
platelet suspension, and thus, SI was superior to MSI in 
this regard.

Nevertheless, Borovac-Pinheiro et al.[13] found a positive 
correlation between the elevated SI value measured dur-
ing and after labor in patients undergoing vaginal delivery 
and increased need for blood transfusion, but they did not 
observe a significant correlation in patients with cesarean 
section. We, on the other hand, observed that besides 
increased SI during labor, increased SI at admission was 
also related to greater transfusion need. Additionally, we 
observed that elevated SI was indicative of elevated need 
for blood transfusion in cesarean section patients, as well.

There are studies in the literature demonstrating the pre-
dictive value of blood pressure on maternal mortality and 
morbidity in pregnant women with preeclampsia.[18] How-
ever, we did not find a difference between the admission 
and labor SBP and DBP values of the patients, and more-
over, the SI, MSI, and pulse rate on admission were statis-
tically significantly higher than those during labor. These 
results gave rise to thought that the SI and MSI values of 

the patients at the time of labor may be more valuable 
in the prediction of the clinical course of the disease in 
pregnancy-related hypertensive disorders. Again, in the lit-
erature, there are studies indicating that postpartum hem-
orrhage and blood transfusion are associated with systolic 
blood pressure.[16] However, in our study, neither systolic 
nor diastolic blood pressure was found to be correlated 
with postoperative transfusion. Considering these results, 
we think that blood pressure measurement cannot be a 
sufficient predictor for postpartum hemorrhage and need 
for transfusion in patients who already have pregnancy-re-
lated hypertensive disorders, and that although a specific 
cutoff value could not be determined as in our results, SI 
and MSI may be effective in predicting postoperative trans-
fusion need in the early period.

There are also studies reporting an association between 
SI and increased ICU admission and need for reoperation.
[16] However, we did not identify a difference regarding the 
length of hospital stay. We are of the opinion that it may 
be due to the fact that our sample group was composed 
of patients with pregnancy-related hypertensive disorders 
who were followed up at our clinic and underwent cae-
sarean section. Although there was not a statistically sig-
nificant difference between the groups, the hospital stay 
in the GHT group was shorter compared to the other 
groups. This may be due to the fact that the clinical course 
of GHT is milder compared to other forms of pregnancy-
related hypertensive disorder.

There is an increased risk for preterm labor in pregnancy-
related hypertensive disorders.[19] It was observed in our 
study that preterm delivery was statistically significantly 
higher only in the gestational hypertension group. As in 
our study, Barton et al.[20] also observed that the risk of 
preterm labor increased in women with gestational hyper-
tension. There was not a statistically significant difference 
between the groups regarding birth weight and APGAR 
scores. However, the majority of studies in the literature 
reported that the higher the severity of a hypertensive 
disease is, the higher the risk for preterm birth and small 
for gestational age (SGA) become.[21] This was associated 
with the small sample group in our study. However, Sheen 
et al.[22] examined women with pregnancy-related hyper-
tensive disorders in 2019 and found that eclampsia was 
seen in the younger patient group. These results are simi-
lar to our results and suggest that our sample selection is 
correct independent of the number of patients included. 
Also, the fact that the groups did not differ significantly in 
terms of BMI shows that the patients included in the study 
may represent a homogeneous group.

Gouda et al.[23] found that increased MSI and SI were pos-
itively correlated with fatal arrhythmias in patients with 
STEMI. We also demonstrated that an admission SI >0.9 
was positively correlated with postoperative arrhythmia. 
As the majority of previous studies reported the MSI >1.3 
as a critical level, we accepted 1.3 as the critical MSI value 
in our study while investigating maternal and fetal compli-
cations.[14] However, we did not observe a similar correla-
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tion when admission MSI was over 1.3. We thought that 
it might be due to the differences between patient groups 
in our study and other studies. We, therefore, believe that 
there is a need for further studies investigating the corre-
lation with arrhythmia in patient groups with pregnancy-
related hypertensive disorders.

Keller et al.[24] found in their study that an SI >0.89 was 
strongly associated with mortality in cases with pulmonary 
embolism. In the present study, we observed that the rate 
of pulmonary embolism was higher among the patients 
with pregnancy-related hypertensive disorders who had 
increased SI at admission. Although it has not been indi-
cated in previous studies, we thought that during labor, an 
SI value >0.7, the upper limit in patients with eclampsia, 
may have a predictive value regarding seizure development.

The major limitation of our study is that it was designed 
as a retrospective analysis. Also, the failure to perform a 
more detailed outcome analysis due to insufficient follow-
up data in the postoperative period is another important 
limitation. It is another important point to note that there 
are studies showing that there is an increased risk of post-
partum hemorrhage and maternal mortality when the SI is 
above 0.9 in pregnant women, and the normal range of the 
SI has not been determined in the pregnant patient group, 
yet.[5,12,13] The SI levels were found to be lower in cases 
of preeclampsia, eclampsia, and GHT. However, there is a 
need for further studies addressing this issue.[1]

In several studies, MSI and SI were evaluated together as 
a part of hemodynamic monitoring. There are also studies 
indicating that the SI value is higher in healthy individuals 
presenting to the emergency department compared to 
hypertensive individuals. However, there are not any stud-
ies in the literature investigating SI and MSI in pregnant 
patients with hypertensive disorders. This is the unique 
characteristic of our study. It is clear that more studies are 
needed in this area to reduce maternal and fetal mortality 
by optimizing patient safety.

Conclusions

We concluded that MSI and SI have a significant predic-
tive value not only in the prediction of maternal and fetal 
complications but also in predicting the need for postpar-
tum blood transfusion for pregnancy-related hypertensive 
disorders.
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Amaç: Maternal erken uyarı kriterleri sistolik – diyastolik kan basıncı (SKB/DKB), periferik oksijen satürasyonu ile idrar çıkışını içeren ve 
postoperatif komplikasyonların öngörülmesinde yararlı bir belirteçtir. Şok indeks (SI) ve Modifiye Şok indeks (MSI) ise hipovolemide sıvı ve 
transfüzyon ihtiyacının belirlenmesinde kullanılmaktadır. Bu çalışmada, gebeliğe bağlı gelişen hipertansif hastalıklarda postpartum kan trans-
füzyonu ihtiyacı, anne ve fetüste gelişebilecek komplikasyonların ve mortalitenin ön görüsü için erken uyarı sisteminin bir parametresi olarak 
SI ve / veya MSI kullanımı etkinliğinin değerlendirilmesi amaçlanmıştır.

Gereç ve Yöntem: Çalışmaya yerel Etik Kurul onayı alındıktan sonra, 2012-2017 tarih aralığında preeklampsi, eklampsi, kronik hipertansi-
yon ve gebelik hipertansiyonu nedeniyle sezaryen operasyonu geçiren 13-47 yaş aralığında 192 hasta çalışmaya dahil edildi. 

Bulgular: Hastaların SI ile başvuru sırasındaki emboli ve aritmi arasında ve doğum sırasında MSI ile İntrauterin Büyüme Geriliği arasında 
pozitif korelasyon vardı (p<0.05). Başvuru sırasındaki SI ve MSI ile taze donmuş plazma ve Trombosit süspansiyonu transfüzyonu arasında 
anlamlı pozitif korelasyon bulunmaktadır. Doğum sırasındaki SI ile paketlenmiş kırmızı kan hücreleri, taze dondurulmuş plazma ve trombosit 
süspansiyonu transfüzyonu arasında anlamlı bir pozitif korelasyon vardır. Taze donmuş plazma teslimi ile paketlenmiş kırmızı kan hücresi 
transfüzyonları sırasındaki MSI arasında anlamlı pozitif korelasyon vardır (p<0.05).

Sonuç: Modifiye şok indeksi ve şok indeksinin gebelik ve postpartum kan transfüzyonuna bağlı hipertansif hastalıklarda maternal ve fetal 
komplikasyonları öngörmede önemli belirteçler olabileceği sonucuna varılmıştır.

Anahtar Sözcükler: Modifiye şok indeks; mortalite; preeklampsi; şok indeks. 
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A Rare Cause of Pulmonary Hypertension in 
Patients With Renal Transplant: High-Flow 
Arteriovenous Fistula

Serap Yadigar,1  Pınar Özdemir,1  Erman Özdemir2

Objective: Renal transplant is the most effective form of renal replacement therapy. Most 
of the patients with renal transplant have a history of hemodialysis before transplantation. 
Therefore, most have arterıovenous fistulas (AVF). Persistent, high flow AVF, which is a rare 
cause of pulmonary hypertension, should not be overlooked in patients who develop pul-
monary hypertension after transplantation.

Methods: In our study, we retrospectively presented our renal transplant patients who 
newly developed pulmonary hypertension and followed up in our center. We performed fis-
tula closure in our patients with high-flow AVF, which is one of the rare causes of pulmonary 
hypertension. We recorded our renal (creatinine, glomerular filtration rate, albuminuria, 
proteinuria), cardiac (ejection fraction) and pulmonary function (pulmonary pressure) data 
in the 1st and 3rd month follow-ups after the AVF closure procedure.

Results: We observed improvement in cardiac, renal and pulmonary functions of our pa-
tients. While creatinine, proteinuria, albuminuria, and pulmonary artery pressure values de-
creased after AVF closure; GFR and ejection fraction increased. Changes were statistically 
significant (p values <0.001)

Conclusion: Pulmonary hypertension may develop in renal transplant patients. High-flow 
fistula is a rare cause of pulmonary hypertension. The presence of high-flow fistula should be 
kept in mind among the causes of pulmonary hypertension in patients with renal transplan-
tation. Nephrologists should keep in mind the presence of high-flow AVF in patients with 
newly developing symptoms of pulmonary hypertension.
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INTRODUCTION

Kidney transplantation (KT) is the preferred treatment 
option and provides a significant survival advantage in 
patients with end-stage kidney disease (ESKD).[1] A large 
proportion of patients are being treated with hemodialysis 
(HD) until transplantation. Arteriovenous fistulas (AVF) 
are the most preferred access in hemodialysis.[1] For most 
patients, the AV access is maintained after KT in view of 
the potential risk of losing allograft function and the future 
need to restart HD. In current clinical practice, the AV ac-
cess is ligated in the vast minority of transplant recipients 
as reported in a study about a cohort of 167,000 patients 
in which only 4.6% of patients underwent AV access liga-
tion after KT.[1] The presence of persistent arteriovenous 
fistula in patients with KT has effects on the pulmonary 
and cardiovascular systems. The hemodynamic effects af-
ter AVF creation include decreased peripheral resistance 
and thus increased cardiac output. Because of this contin-

uous hyperdynamic circulation, both left ventricular mass 
and pulmonary artery pressure increase. In some patients, 
the effective cardiac output decreases, leading to insuffi-
cient systemic perfusion.[2] 

Most of the studies in hemodialysis and kidney transplant 
patients are concerned with the development of fistula-
associated pulmonary hypertension (PAH), often caused 
by high pulmonary blood flow and/or increased pulmonary 
vascular resistance.[2-4] PAH is generally more frequent in 
patients on hemodialysis (31.6%) compared with patients 
on peritoneal dialysis (8.3%) or after kidney transplantation 
(5%). Remodeling of the pulmonary vascular system seems 
to be reversible after renal transplantation. This remod-
eling may be blocked or PAH may even deteriorate in pa-
tients with high-flow fistulas.[1] It is controversial whether 
fistula ligation or reconstruction should be performed in 
transplant recipients with pulmonary hypertension. There 
is no consensus on this issue. Clarkson et al.[5] and Kab-
itz et al.[6] showed that elevated systolic pulmonary artery 
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pressure can be corrected immediately after fistula liga-
tion. Vanderweckene et al.[7] showed that persistent func-
tional AVF was associated with decreased renal clearance 
and increased risk of graft loss in renal recipients. On the 
other hand, some researchers have discussed that pro-
longed persistent AVF is not at risk for cardiac function in 
renal transplant recipients.[8-10] Reviewing this controver-
sial issue, Einollahi et al.[11] reported that more prospective 
data are needed on the long-term effects of fistula ligation 
on morbidity and mortality in kidney transplant patients.

The aim of our study is to examine the effects of post-
transplant AV fistula ligation in our patients with pul-
monary hypertension on the symptoms, kidney functions, 
pulmonary artery pressures, and ejection fractions of our 
patients.

MATERIALS AND METHODS

We retrospectively reviewed the files of our renal trans-
plant recipients between December 2008 and December 
2022. We evaluated 15 patients with pulmonary hyperten-
sion of unknown etiology who had dyspnea in their post-
transplant follow-up. Our patients were in the hemodialy-
sis program before renal transplantation and had persistent 
AVF. They were admitted to our outpatient clinics with 
dyspnea, increased creatinine levels, and unexplained pul-
monary edema at different times after transplantation. All 
kidney transplant patients had no previous pulmonary hy-
pertension and heart failure, and all of them had a fistula 
with a brachial arterial flow rate of at least 1,200 mL/min. 
We recorded clinical demographic data [age, gender, body 
weight, height, body mass index (BMI)], presence of hyper-
tension and diabetes mellitus, RRT characteristics (type, 
duration), the flow rates and diameters of the fistulas. We 
also recorded serum creatinine, estimated glomerular fil-
tration rate (eGFR) values, albuminuria, proteinuria, the left 
ventricle ejection fraction (LVEF), and systolic pulmonary 
artery pressure (sPAP) values before AVF surgical closure 
(T0), one month (M1), and 3 months (M3) after surgery. 
Ethics committee approval of our study was obtained 
from the ethics committee of Dr. Lütfi Kırdar City Hospi-
tal with the number 2023/514/247/7. Written informed 
consent was obtained from all patients. Statistical Analysis 
Descriptive statistics were presented as mean ± standard 
deviation for normally distributed variables or median with 

interquartile range (IQR) for non-normally distributed 
continuous variables. Categorical variables were expressed 
with frequency and percentages (%). Normal distribution 
of data was assessed by using the Shapiro-Wilk test. The 
Friedman test was performed to examine statistical differ-
ences between baseline, first, and last measurement for 
serum creatinine, eGFR, albuminuria, proteinuria, PAP, and 
ejection fraction. The differences between repeated mea-
surements during follow-up were illustrated with a box 
plot by using the boxplot function in RStudio (v.4.0.2). All 
statistical analysis was two-tailed, and p values <0.05 were 
considered statistically significant. All statistical analyses 
were performed by SPSS software version 21 (Chicago, IL).

RESULTS

Clinical demographic and laboratory characteristics of our 
patients are presented in Table 1. Five of our patients were 
female and ten were male. The median age was 45.9±15.36 
years. AVFs were in all patients located on the forearm. 
Eleven patients had living-donor kidney transplantations, 
four patients had deceased-donor kidney transplantations. 
Fifteen patients had hypertension and four patients had 
diabetes. The complaints of our patients were swelling of 

Table 1. Patients characteristics

   Patients (n=15)

Age  45.93±15.36
Sex, Male 10 (66.7)
Hypertension 15 (100)
Diabetes 4 (26.7)
Type of kidney transplantatıon 11(73.3)/4(26.7)
(live/deceased) 
Time after fistula craetıon, mo  109.33±60.99
Time after transplantatıon, mo 76,3±49.15
Fistula flow, ml/dak 2632±1436.51
Fistula diameter, mm 5.1 (4.6–6.2)
Body mass index 26.46±3.20
Hemoglobin, gr/dl 11.99±0.84
Systolic blood pressure 136 (126–140)
Diastolic blood pressure  82.6±10.29
Heart rate, beats/min 80.5±6.5

Table 2. Comparıson of values before and after of AVF closure procedure 

 Before AVF closure valeus After  AVF closure valeus After  AVF closure valeus P values
  (first month) (third month)

Serum kreatinin, mg/dl 1.4 (1.2-1.9) 1.2 (0.9-1.3) 1.1 (0.9-1.2) <0.0011,2
Proteinuria, mg/day 284 (159-934) 154 (81-650) 180 (68-350) <0.0011,2
Albuminuria, mg/day 110 (62-299) 61 (14-130) 68 (18-102) <0.0011,2
eGFR ml/dk 66 (51-88) 72 (56-96) 70 (62-96) <0.0011,2
PAB mmHg 35 (30-40) 20 (18-22) 18 (16-20) <0.0011,2
Ejection fractions, % 35 (30-40) 60 (55-60) 65 (60-66) <0.0011,2
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the legs, shortness of breath, and decreased effort capac-
ity. No signs of rejection were detected. Transthoracic 
echocardiography showed signs of heart failure, and a 
significant increase in pulmonary artery pressures. Flow 
velocity was found to be high in the fistula in Doppler ul-
trasonography. The median fistula flow rate was 2632 mL/
min. After the AVF fistulas were closed, the complaints of 
our patients decreased. Comparison of data before and 
after the AVF (arterio-venous fistula) closure procedure 
are presented in Table 2. After the AVF closure procedure, 
the serum creatinine, albuminuria, proteinuria, ejection 
fraction, and PAP values significantly decreased compared 
to the values obtained before the AVF closure procedure 
(p<0.001). The values between the 1st month and the 3rd 
month are not statistically significant. Changes in serum 
creatinine, eGFR, proteinuria, albuminuria, sPAP, LVEF val-
ues of our patients are shown in Figure 1. The differences 
between repeated measurements during follow-up were 
illustrated with a box plot.

DISCUSSION

In our study, we presented the findings obtained before 
and after AVF surgical closure in our renal transplant pa-
tients. Our 1st and 3rd-month results were statistically 
significant compared to results obtained before AVF sur-
gical closure. While there was an increase in eGFR and 
ejection fractions, we found a decrease in creatinine, pro-
teinuria, albuminuria, and pulmonary artery pressures.

Persistent AVF is one of the rare causes that can cause 
pulmonary hypertension and can cause steal syndrome, 
edema, cosmetic defects, and heart failure. There is no 
clear consensus on the management of persistent fistulas 

after successful kidney transplantation. Although the gen-
eral opinion is that persistent fistulas that are symptomatic 
should be closed, there is great variation in routine clin-
ical management.[7] There are retrospective data showing 
that the closure of previously performed fistulas prevents 
the formation of high-output heart failure up to 25%. In a 
study by Abedini et al.[3] in 2013, systolic PAP was found to 
be higher in hemodialysis patients compared to previous 
peritoneal dialysis or kidney transplant patients, and it was 
shown to decrease after kidney transplantation. Based on 
these retrospective data, in 2020 Hetz et al.[12] conducted 
a prospective, randomized, controlled trial evaluating the 
potential benefit of ligature for high-flow AV fistulas. In 
this study, it was shown that the load on the right and left 
heart systems is reduced after fistula ligation. Several stud-
ies have shown a decrease in the left ventricle (LV) volume 
after AVF closure procedure. Patients referred for fistula 
closure are generally those who develop symptomatic 
heart failure.[5] Most studies in renal transplant patients 
have shown that AVF closure regresses LV hypertrophy, 
especially in symptomatic patients.[13-19]

In a randomized controlled study planned by Hertz et al.[20] 
in 2020 with 28 renal transplant patients with AVF, it was 
commented that prophylactic fistula closure might prevent 
heart failure.

Our study has some limitations. The small number of pa-
tients is the main limitation of the study. Secondly, asymp-
tomatic patients were not included in the study.

Conclusion
AVF closure in symptomatic renal transplant recipients is 
associated with improved renal and cardiac functions. AVF 
flow should be evaluated in renal transplant patients who 

Figure 1. Serum creatinine, proteinüri, albuminuri, pulmonary arter pressure values decreased after closing AVF fistulas. Ejection 
fraction and EGFR values increaed after closing AVF fistulas.
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develop symptoms of pulmonary hypertension. Further 
studies with larger samples, including both symptomatic 
and asymptomatic kidney transplant patients, are needed 
to assess the long-term clinical outcomes of AVF surgical 
closure.
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Amaç: Renal transplantasyon, günümüzde renal replasman tedavisinin en etkili şeklidir. Böbrek nakli olan hastaların çoğunda nakil öncesi 
hemodiyaliz öyküsü vardır. Bu nedenle hastaların çoğunda hemodiyaliz giriş yolu olan arteriyovenöz fistül (AVF) mevcuttur. Pulmoner hiper-
tansiyonun nadir bir nedeni olan persistan yüksek akımlı AVF, transplantasyon sonrasında pulmoner hipertansiyon gelişen hastalarda göz ardı 
edilmemelidir.

Gereç ve Yöntem: Çalışmamızda merkezimizde takip edilen ve nakil sonrası yeni pulmoner hipertansiyon gelişen renal transplant hastala-
rımızı retrospektif olarak sunduk. Pulmoner hipertansiyonun nadir nedenlerinden biri olan yüksek akımlı AVF’li hastalarımıza fistül kapatma 
işlemi gerçekleştirdik. İşlem sonrası 1. ay ve 3. ay takiplerde renal (kreatinin, glomeruler filtrasyon hızı (GFR), albumünüri, proteinüri), kar-
diyak (ejeksiyon fraksiyonu) ve pulmoner fonksiyon (pulmoner basınç) verilerimizi kaydettik. Takiplerde hastalarımızın renal kardıyoloji k ve 
pulmoner fonksiyonlarında iyileşme gözlemledik. 

Bulgular: Takiplerde hastalarımızın renal kardıyoloji ve pulmoner fonksiyonlarında iyileşme gözlemledik. 

İşlem sonrası 1. ay ve 3. ay takiplerde renal (kreatinin, glomeruler filtrasyon hızı, albumünüri, peroteinüri), kardiyak (ejeksiyon fraksiyonu) ve 
pulmoner fonksiyon (pulmoner basınç) verilerimiz: AVF Kapatma işleminden sonra kreatin, proteinüri, albüminüri ve pulmoner arter basınç 
değerleri azalırken; GFR ve ejeksiyon fraksiyonu arttı. Değişiklikler istatistiksel olarak anlamlıydı (p değerleri <0.001)

Sonuç: Renal transplantlı hastalarda pulmoner hipertansiyon gelişebilir. Yüksek akımlı fistül pulmoner hipertansiyonun nadir nedenlerinden-
dir. Renal nakilli hastalarda hastalarda pulmoner hipertansiyon sespleri arasında yüksek akımlı fistül varlığı akılda tutulmalıdır. Nefrologlar, yeni 
gelişen pulmoner hipertansiyon semptomları olan hastalarda yüksek akımlı AVF’nin varlığını akılda tutmalıdırlar.

Anahtar Sözcükler: Pulmoner hipertansiyon; renal transplant; yüksek akımlı arteriyovenöz fistül.

Böbrek Nakilli Hastalarda Pulmoner Hipertansiyonun Nadir Bir Sebebi: Yüksek Akımlı 
Arteriyovenöz Fistül

South. Clin. Ist. Euras.392



Factors Effecting Readmission of Acute 
Heart Failure Patients to Emergency 
Department

 Ömer Faruk Gülsoy,  Gorkem Alper Solakoglu,  Ferhat Arslan, 
 Çağatay Nuhoğlu,  Şennaz Şahin

Objective: The clear reasons for the re-presentation of acute heart failure patients to the 
emergency department have not been definitively established in the literature, yet it is antic-
ipated that this patient group will utilize emergency services more frequently in the future. 
In our study, we aimed to determine the impact of demographic, biochemical, imaging, and 
outcome variables on the re-presentation to the emergency department within 90 days in 
patients revisiting due to acute heart failure.

Methods: Patients revisiting the emergency department within 90 days due to acute de-
compensated heart failure between January 1, 2019, and January 1, 2021, were included in 
our study. A retrospective analysis of patients’ demographic and clinical characteristics was 
conducted, and factors influencing re-presentation were evaluated.

Results: Our study included 250 patients who revisited the emergency department on 
average after 34±12.5 days. A significant relationship was observed between patients re-
quiring intensive care unit or hospital admission and their re-presentation within 90 days 
(p<0.005). Furthermore, patients who received non-invasive mechanical ventilation in the 
emergency department re-presented earlier compared to those who did not (p<0.005). 
Patients’ ejection fraction values were also found to be associated with early re-presentation 
(p<0.005). Pearson’s R correlation analysis revealed a significant relationship between the 
use of furosemide within 90 days and re-admission (r=0.2015, p=0.0014).

Conclusion: Our research demonstrated that re-presentation is influenced by the use of 
NIMV, furosemide, low ejection fraction, and hospitalization. Consequently, exercising cau-
tion while discharging patients receiving NIMV and high-dose furosemide in the emergency 
department, as well as formulating a follow-up strategy for patients with low ejection frac-
tion in acute heart failure, holds paramount importance.
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INTRODUCTION

Heart failure is a disease characterized by multiple acute 
decompensations, progressive deterioration of heart func-
tion, and, eventually, death of the patient. Heart failure has 
been reported as one of the most important causes of 
unplanned hospitalizations, along with polypharmacy, uri-
nary incontinence, and dementia.[1,2] It is known that heart 
failure patients use every aspect of the healthcare system, 
and the applications of this patient group to primary health-
care services have decreased in recent years,[3] which might 
eventually lead to more acute decompensations and even-
tually more utilization of emergency department resources.

Acute heart failure is a global public health problem, and 
the overall clinical prognosis of patients with acute heart 

failure is grim.[4] According to U.S. data, acute heart fail-
ure results in over one million annual hospitalizations and 
is one of the leading causes of rehospitalization within 
30 days.[5] Patients with acute heart failure are primar-
ily treated in emergency departments, regardless of the 
severity of their symptoms. Although various studies have 
been conducted with the aim of reducing hospitalizations 
for heart failure, the literature lacks detailed information 
from emergency departments. While some risk factors 
predicting readmission of heart failure patients have been 
identified in the literature, there are contradictory views 
about which parameters are most valuable.[6] 

Because heart failure is one of the most common reasons 
for hospital admission of adults older than 65 years, it is 
vital to find ways to predict readmission in order to re-
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duce costs, morbidity, and mortality.[7] The decision to dis-
charge a patient from the emergency department is gener-
ally based on an evaluation of the patient’s clinical status, 
response to treatment, and the presence of acute coro-
nary syndrome.[8] Previous studies have shown that rehos-
pitalization of up to 50% of patients can be prevented with 
a short follow-up and treatment, suggesting that emer-
gency department discharge criteria need to be revised.[9] 
Identifying the clinical parameters of heart failure patients 
that can be easily measured in the emergency department 
may help clinicians predict hospital readmission and aid in 
discharge planning.[10] Determining the risk factors for a 
patient’s return to the emergency department may con-
tribute to planning the patient’s ongoing treatment.[11] 

Our study aimed to determine the effects of demographic, 
biochemical, imaging, and outcome parameters on read-
mission rate within 90 days in patients admitted to the 
emergency department with acute heart failure.

MATERIALS AND METHODS

This study included patients with acute decompensated 
heart failure who applied to a tertiary research hospital 
emergency department between January 1, 2019 and Jan-
uary 1, 2021, and who reapplied within 90 days. Based on 
the results of the HAPPY study, the country-wide popula-
tion prediction was calculated as 6.9%. Based on this study, 
the required number of patients was determined as 100 in 
the sample size calculation made with a 95% confidence in-
terval and 5% margin of error; our study’s final sample size 
included 250 patients. If a patient had more than one appli-
cation within 90 days, only the data obtained from the first 
application were included. In this retrospective study, the 
following information was collected from the hospital in-
formation management system (HIMS): sociodemographic 
information (age, gender); biochemical results, including 
hemogram, urea, creatinine, CRP, sodium, potassium, cal-
cium, AST, ALT, BNP, pH, lactate; imaging data (echocar-
diography [ECHO]); noninvasive mechanical ventilation 
[NIMV] treatment , and patient outcome data (discharge, 
regular ward admission, or intensive care admission) and 
hospital length of stay. The normal values of the investi-
gated parameters were as follows: urea 16.6–48.5 mg/dL, 
creatinine 0.7–1.2 mg/dL, CRP 0–5 mg/dL, sodium 136–
145 mEq/L, potassium 3.5–5.5 mEq/L, calcium 8.4–102 mg/
dL, pH 7.35–7.45, lactate 0–0.9 mmol/L , and BNP 0–100 
pg/mL. Hemogram values were analyzed according to the 
recommendations of the World Health Organization.[12] In 
line with the 2021 European Society of Cardiology acute 
heart failure guidelines, the patients were categorized as 
having heart failure with a mild/low ejection fraction, heart 
failure with a preserved ejection fraction, or heart failure 
with a low ejection fraction.[13] Posteroanterior chest X-
rays were analyzed to detect pleural effusion. We also used 
a scoring system developed by Kobayashi et al.[14] in 2019, 
which aims to determine the prognosis of heart failure 
(HF) patients. The reapplication rate of the patients within 
90 days was determined using the HIMS and recorded.

Statistical Analyses
The data were analyzed using the SPSS V.19.0 statistical 
analysis program, and the findings were analyzed at a 95% 
confidence interval and a 5% significance level.[15] Num-
ber and percentage were used to describe categorical 
data; mean and standard deviation were used for numer-
ical data. Kolmogorov–Smirnov or Shapiro–Wilk test was 
used to determine whether the groups were normally dis-
tributed. Student’s t-test and Mann–Whitney U test were 
selected to evaluate numerical data, and Chi-square test 
was used to evaluate categorical data. Correlation analysis 
was performed between the continuous data with a nom-
inal distribution. Linear regression analysis was performed 
to evaluate the relationship between the data. A value of 
p≤0.05 was considered statistically significant.

RESULTS

Our study included 250 patients who were readmitted to 
the emergency department after an average of 34±12.5 
days. The relationships between age, gender, biochemical 
parameters, diagnostic parameters, the use of NIMV, and 
the readmission of patients are presented on Table 1. Table 
2 shows the relationship between the patients’ comorbidi-
ties and their readmission. There was a significant differ-
ence between the readmission times of discharged patients 
(n=124) and patients who were hospitalized in the inten-
sive care unit (n=76) (p<0.005). There was also a signifi-
cant difference between the readmission times of patients 
discharged from the hospital and those admitted to the 
cardiology ward (p<0.005). Table 3 shows the analysis of 
the parameters affecting readmission using multiple regres-
sion analysis; it was determined that hospitalized patients 
showed a high readmission rate (p<0.005). The comor-
bidities in our patient population included hypertension 
(n=190), diabetes mellitus (n=96), coronary artery disease 
(n=121), chronic renal failure (n=71), chronic obstructive 
pulmonary disease (n=71), atrial fibrillation (n=41), malig-
nancy (n=24), and neurological disease (n=8). The average 
readmission times of patients with these diseases were 
34.94±23.12, 34.83±22.55, 36.35±23.19 35.19±21.79, 
30.87±21.57, 38.07±23.91, and 36.8±18 days, respectively.

The potassium values of the patients were categorized as 
below 3.5 mEq/L, between 3.5 and 5.5 mEq/L, or above 
5.5 mEq/L, and were included in the additional analysis. 
Ten patients had potassium levels below 3.5 mEg/L; 226 
patients had potassium levels between 3.5 and 5.5 mEq/L; 
and 14 patients had potassium levels above 5.5 mEq/L. 
While hospital readmission and low/average potassium 
values were correlated (p=0.0033), there was no relation-
ship between hospital readmission and average/high potas-
sium values (p=0.553).

The mean BNP level was 3463 pg/mL. The effect of 
BNP value on readmission was not statistically signif-
icant (p=0.648) A significant relationship was found be-
tween furosemide use and readmission time (r=0.2015, 
p=0.0014). There was no significant difference between 
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Table 1. Characteristics of patients and relationship with readmission times

  n Mean readmission duration p r CI
   in days (Mean+SD)

Gender
Male     119  32.25±22.19  0.23  0.48  -2.27 to 9.23
Female    131  35.73±23.84  0.25  0.59  -3.87 to 7.65
Na    250  34.5±5.25  0.39  0.002  -0.07 to 0.17
≤135 meq/L    109  32.46±6.58      
>135 meq/L    143  35.29±4.63      
K    250  44.49±0.63  0.05  0.01  -0.003 to 0.24
≤3.5 meq/L    14  11.22±4.96      
3.5-5.5 meq/L    219  35.41±5.49      
>5.5 meq/L    17  28.93±3.54      
Lactate    250  33.5±1.07  0.89  6.54  -0.13 to 0.11
≤0.9 mmol/L    60  32.7±1.56      
>0.9 mmol/L    190  34.51±4.65      
Hemogram    250  41.18±2.06  0.63  0.008  -0.15 to 0.09
Male  Female          
≤8 g/dl  ≤8 g/dl  15  46.56±6.53     
11-8 g/dl  11-8 g/dl  102  49.75±4.98     
13-11 g/dl  12-11 g/dl  65  44.66±3.67    
>13 g/dl  >12 g/dl  68  45.85±2.5       
Blood urea nitrogen    250  40.89±7.98  0.63  0.0009  -0.25 to 0.18
≤48 mg/dl    90  34.39±24.6      
>48 mg/dl    160  34.6±22.42      
Creatinine    250  38.96±3.65  0.92  0.0009  -2.65 to 4.96
≤1.2 mg/dl    118  45.5±9.86      
>1.2 mg/dl    132  45.5±8.75      
C-reactive protein    250  46.97±3.46  0.43  0.08  -3.47 to 1.69
≤100 mg/dl    238  47.45±9.56      
>100 mg/dl    12  45.98±6.63      
Aspartate aminotransferase  250  43.56±9.46  0.11  0.04  -1.98 to 0.62
≤40 mg/dl    221  44.96 ±8.63      
>40 mg/dl    29  42.36±4.36      
Alanin aminotransferase  250  39.78±5.22  0.108  0.025  -2.62 to 0.96
≤40 mg/dl    226  39.75±4.69      
>40 mg/dl    24  39.98±7.32      
ph    250  39.32±4.66  0.156  0.0235  -0.78 to 3.45
≤7.35    68  37.35±5.78      
7.35-7.45    139  40.21±7.65      
>7.45    43  39.86±4.69      
Ejection fraction    250  46.68±12.91      
<41%    98  34.29±23.03  0.02  0.04  -1.10 to 1.12
41%-49%    17  45±0  <0.001  0.009  -0.10 to 0.15
>49%    135  56.78±6.12  0.007  0.01  -2.26 to 0.38
Congestion scores
1    82  42.6±5.69  0.68  0.12  -2.50 to 7.61
2    146  38.86±7.56  0.15  0.27  -0.004 to 2.15
3    22  37±9.56  0.31  0.96  -1.35 to 3.64
Noninvasive mechanical ventilation
Yes    28  32.92±22.65  0.02  0.006  -0.57 to 0.98
No    222  43.25±24.91  0.09  0.07 -3.54 to 7.85
Outcome   
Hospitalisation     124   28.22±21.19   0.03  0.06  -0.13 to 0.11
Discharge    50  37.58±22.87  0.000  0.004  -0.25 to 0.89
Intensive care    76  41.33±24.05  0.62 0.15 -1.98 to 1.78
Furosemide dosage   
<140mg     110   28.75±23.10   0.01  0.02  -1.10 to 1.12
>140mg    140  38.59±23.19   



sary in evaluating the parameters that lead to readmission.

A study of 116 heart failure patients who were hospitalized 
for any reason found that many comorbidities, in particu-
lar depression and chronic lung disease, predicted read-
mission within 30 days.[16] Another study reported that 
parameters such as low health literacy, a history of cere-
brovascular disease, and not using beta blockers affected 
readmission within 30 days, mostly in patients with heart 
failure.[17] Contrary to the literature, our study found that 
no other disease predicted readmission to the emergency 
department. Since our study was retrospective, we could 
not measure the severity of the diseases that might cause 
early return to the emergency department.

Previous studies have examined the effects of biochemical 
parameters and the clinical characteristics of patients at 
the time of admission on out-of-hospital outcomes. For 
example, in a study evaluating readmission to the emer-
gency department for heart failure, patients’ hemoglobin 
levels were classified according to the criteria of the World 
Health Organization, and it was observed that anemia in-
creased both hospitalization and emergency department 
visits.[18] A study of 1.033 patients showed that approxi-
mately 10% of patients with BNP, troponin elevation, clin-
ical tachypnea, and dialysis experienced adverse events.
[19] In a study examining the readmission of patients dis-
charged from the emergency department, previous percu-
taneous intervention or bypass, the use of antiarrhythmics, 
heart rate above 80/min, systolic blood pressure below 
140 mmHg, oxygen saturation above 96%, high troponin 
level, and pleural effusion were shown to be effective.
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lactate values (n=190) (p=0.597).

Correlations were found between EF, congestion score, 
and BNP, and the status of NIMV use. The mean EF 
value of the patients treated with NIMV was significantly 
lower (p=0.0144), while the mean congestion score of 
the patients treated with NIMV was significantly higher 
(p<0.0001). No significant correlation was found between 
the BNP values  and NIMV need (p=0.9121). An analysis 
revealed a significant relationship between furosemide use 
and the 90-day readmission rate (r=0.2015, p=0.0014).

In the study, 124 of the patients were admitted during 
their first visit. The average duration of hospitalization 
was determined as 7.48 days with a median of 3.8. While 
an association was found between the length of hospi-
tal stay and hemoglobin levels (p=0.038), no relationship 
was observed between the length of stay and EF (ejec-
tion fraction), the utilization of NIMV in the emergency 
department, or the dosage of Lasix administered in the 
emergency department (with respective p-values of 0.952, 
0.097, and 0.852).

DISCUSSION

The reasons for hospital readmission within 90 days of a 
visit to an emergency department with acute heart failure 
are unclear. In previous studies, the time before hospital 
readmission of patients presenting with acute heart fail-
ure is unclear, the clinical characteristics of patients are ig-
nored, and the treatments provided to patients are varied 
and not standard. For this reason, standardization is neces-

Table 2. Relationship between readmission times and chronic diseases

           |t| P  Estimate STD 95% confidence
               interval

Readmission time in days 1          8.03 <0.0 33.4 4.16 25.2 to 41.6
Hypertension -0.58 1         0.12 0.89 0.438 3.45 -6.37 to 7.24
Diabetes mellitus -0.22 -0.15 1        0.47 0.63 -1.4 3.13 -7.65 to 4.70
Coronary artery disease -0.52 0.05 0.00 1       1.13 0.25 3.57 3.15 -2.64 to 9.78
Valve disease -0.16 0.03 0.04 0.06 1      1.65 0.09 -11.4 6.94 -25.1 to 2.19
Chronic pulmonary disease -0.31 0.03 0.02 0.07 0.03 1     1.20 0.22 -4.01 3.32 -10.5 to 2.53
Chronic renal disease -0.21 -0.05 -0.11 -0.003 0.08 0.12 1    0.30 0.75 -1.05 3.43 -7.81 to 5.70
Neurological disease -0.26 -0.05 0.15 0.17 0.04 0.00 0.11 1   0.29 0.77 -1.39 4.75 -10.7 to 7.98
Atrial fibrillation -0.32 -0.03 0.09 0.30 -0.06 0.00 0.07 0.07 1  1.59 0.11 6.78 4.24 -1.57 to 15.1

Malignancy -0.21 -0.01 0.03 0.09 0.01 0.06 0.04 0.06 0.13 1 0.01 0.989 0.067 4.95 -9.69 to 9.82

Table 3. Multiple regression analysis showing the relationship between parameters affecting readmission time

Variable Estimate SE 95% CI |t| P

Outcome  5.78  1.54  2.74 to 8.81  3.75  0.0002
Potassium  4.39  2.25 -0.03 to 8.83  1.95  0.05
Congestion score  2.55  2.56  -2.50 to 7.61  0.99  0.32
Ejection fraction  0.12  0.11  -0.09 to 0.34  1.08  0.27
Non-invasive mechanical ventilation  0.14  0.13  0.01- 0.26  1.24  0.02



[20] In a study of patients discharged from the emergency 
department, 30-day adverse effects were examined, and 
heart valve disease, COPD, malignancy, New York Class 
3, and low serum sodium were found to be predictive for 
readmission. In that study, the precipitating factors were 
anemia, acute kidney injury, and a lack of detailed and pre-
cise recommendations for discharge.[21] Another analysis 
stated that a significant portion of the patients reapplied 
to the emergency department after 16–30 days, and the 
most influential parameters during the 30-day readmission 
period were disability, more than one emergency service 
admission, hospitalization for more than five days at the 
first admission, and a high BUN value.[22] Another study 
examining the relationship between discharge from the 
emergency department and readmission found no rela-
tionship between readmission and patients’ age, gender, 
blood pressure, EF, or coronary artery disease, while a re-
lationship was found between readmission and high creati-
nine levels and previous hospitalization due to HF.[23]

In our study, EF and potassium levels lower than accepted 
clinical values were predictive of readmission, while no 
effects on readmission were demonstrated for other pa-
rameters, including BNP and anemia. Anemia is a clinical 
condition that has been shown to affect mortality and 
morbidity in heart failure patients, and clinicians provide 
effective treatment for heart failure patients with anemia.
[23] Therefore, anemia evaluated in the emergency depart-
ment may not have affected readmission, as the condition 
is likely to be treated after hospitalization at outpatient 
clinics. As ejection fraction is one of the main determi-
nants of the severity of heart failure and a worse prog-
nosis,[24] a relationship between low ejection fraction and 
early return to the emergency department is expected.

Indices such as HOSPITAL, which are based on data that 
can be easily obtained retrospectively, such as hospital-
ization, hemoglobin level, and emergency service admis-
sions, have been put forward in evaluating readmissions to 
hospitals due to various diseases. However, the relation-
ship between these scores and the readmission of acute 
heart failure patients to emergency services has not been 
demonstrated.[25] In a study performed on 704 patients 
with previously mentioned scores,[25] the hospitalization 
of heart failure patients was found to be a predictor of 
unplanned visits to the emergency department within 30 
days, which is in line with the results of our study. 

As can be seen, most of the studies in the literature are 
retrospective studies conducted with a small sample in a 
single center. Even though emergency departments are 
the first place to treat patients with acute heart failure, 
large population and intervention studies may overlook 
emergency department data[26] and only a small number of 
studies have investigated treatments given in emergency 
departments, ejection fraction parameters, and standard 
pleural effusion scores. In our study, hospital readmis-
sion increased with low EF, hospitalization, and NIMV 
and furosemide treatment. Among these, hospitalization 
mainly determines readmission. NIMV is used more fre-

quently in patients with high congestion scores and low 
EF, and patients who receive NIMV and have a low EF are 
more frequently hospitalized from the emergency depart-
ment. Our study revealed the importance of predicting 
future readmissions of patients based on the performance 
of ECHO by emergency physicians. In a study of over 
10.000 patients discharged home after hospitalization 
for heart failure, follow-up with a cardiologist or general 
medical provider within seven days of discharge was found 
to reduce 30-day hospital readmission.[27] According to 
our results, patients who received NIMV or high-dose 
furosemide treatment in the emergency department or 
who had a low EF were re-admitted to the emergency 
department. Careful post-discharge plans for this patient 
group, follow-up with a cardiology consultation, and nec-
essary medication adjustments may reduce readmission.[28]

The most important limitation of our study is that it was 
a single-center study with a relatively small number of pa-
tients and, in particular, a small number of young heart 
failure patients. Also, only the applications to our hospital 
were evaluated, although applications to private or other 
hospitals may have occurred during the study period. In 
addition, echocardiograms were not performed by a single 
physician, but by a physician who was scheduled to per-
form the examination that day. For this reason, there may 
not have been standardization in evaluating the echocar-
diograms. The fact that some of the chest radiographs 
used in the evaluation of the congestion score of the pa-
tients were conducted at the bedside may have resulted in 
a suboptimal imaging evaluation.
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Amaç: Akut kalp yetmezliği hastalarının acil servise tekrar başvurusunu nedenleri literatürde net olarak ortaya konmamıştır ve gelecekte 
bu hasta grubunun acil servisi daha sık kullanacağı öngörülmektedir. Çalışmamızda, acil servise akut kalp yetmezliği nedeni 90 gün içinde 
tekrar başvuran hastaların demografik, biyokimyasal, görüntüleme ve sonlanım değişkenlerinin tekrar başvuruya etkisini belirlemeye çalıştık

Gereç ve Yöntem: Çalışmamıza 1 Ocak 2019-1 Ocak 2021 tarihleri arasında 90 gün içinde akut dekompanse kalp yetmezliği nedeni ile 
acile servise tekrar başvuran olan hastalar dahil edildi. Hastaların demografik ve klinik özelliklerinin retrospektif analizi ve yeniden başvuruyu 
etkileyen faktörlerin değerlendirilmesi yapıldı.

Bulgular: Çalışmamıza ortalama 34±12.5 gün sonra tekrar acil servise başvuran 250 hasta dahil edildi.Hastaların yoğun bakım veya servise 
yatırılmaları ile 90 gün içinde tekrar başvurmaları arasında anlamlı ilişki saptanmıştır. (p<0,005). Ek olarak acil serviste non-invazif mekanik 
ventilasyon alan hastaların acil servise tekrar almayanlara göre daha erken başvurmaktadır (p<0,005). Hastaların EF değerleri de erken tekrar 
başvuru ile ilişkili bulundu. (p<0,005). Pearson’ın R korelasyon analizi, 90 gün içinde furosemid kullanımı ile yeniden kabul arasında anlamlı bir 
ilişki olduğunu ortaya kondu (r=0.2015, p=0.0014).

Sonuç: Araştırmamız, yeniden başvurunun NIMV kullanımı, furosemid kullanımı, hastanın ejeksiyon fraksiyonunun düşük olması ve hastane-
ye yatıştan etkilendiğini göstermiştir. Sonuç olarak, acil serviste NIMV ve yüksek doz furosemid uygulanan hastaların ve düşük ejeksiyon frak-
siyonu olan akut kalp yetmezliği hastalarını taburcu ederken titiz davranmak ve hastalar için takip stratejisi oluşturmak önem arz etmektedir. 

Anahtar Sözcükler: Acil servis; hastane; hastanın yeniden başvurusu; kalp yetersizliği.

Akut Kalp Yetmezliği Hastalarının Acil Servis Tekrar Başvurularını Etkileyen Faktörler



Correlations of Different Objective and 
Patient Related Outcome Measures for 
Patellar Instability Patients

 Muhammed Enes Karatas,1  Mehmet Salih Söylemez,2 
 Mehmet Mete Oruç,2  Güray Altun2

Objective: We aimed to evaluate the effectiveness of modified Aberdeen Weight-Bearing 
Test (Knee) (AWT-K) and KSS (Knee Society Score) comparing their correlations with the 
Tegner Lysholm (TL) score in patellar instability patients.

Methods: Patients treated for patellar dislocation were divided into two groups. The first 
group consisted of patients operated on for patellar instability and the second group patients 
followed by conservative means. Duration of follow-up, age, gender, Caton-Deschamps in-
dex, and type of surgical interventions were recorded. Since the TL scoring system was 
previously validated in the follow-up of patellar instability treatment, the compatibility of KSS 
and modified AWT-K scoring systems with the TL scoring system was evaluated and their 
effectiveness in the follow-up of patellar instability was examined.

Results: A moderate correlation was found between TL and total KSS scores.However, 
when the relationship between KSS subgroups ES, SS, OKS, FAS and TL is examined; a weak 
and moderate correlation was found between the TL scoring system and OKS, SS, and FAS.
When weak and non-correlated ES and SS were excluded, there was a strong correlation 
between TL score and mtKSS.There was a low correlation between TL scores and AWT-K 
60-second average load difference and there was a low correlation between FA and AWT-K
60-second mean load difference and ratios.

Conclusion: The weak correlation of the AWT-K test for weight-bearing on the knee with 
findings of KSS and the TL scoring system reveals that may not be an adequate follow-up 
instrument for patients with patellar instability in short-term follow ups.
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INTRODUCTION

There are several anatomical structures and biomechanical 
forces that affect the stable position of the patellofemoral 
joint. The impairment between these structures can lead 
to patellar dislocation, instability, and disability.[1] Recurrent 
patellar instability is a common phenomenon after patel-
lar dislocation, and the literature suggests that between 
40% and 60% of patients experience recurrent patellar 
dislocation and subluxation after the first dislocation.[2] 
Several treatment procedures have been presented in the 
literature to prevent instability; nevertheless, there is no 
common consensus about the current treatment of patel-
lar instability yet. Traditionally, patients are followed non-
operatively following a first-time dislocation, and surgery 
is generally reserved for cases of recurrent instability fol-

lowing initial conservative management.[1,3] Patellofemoral 
degenerative changes causing anterior knee discomfort is 
a common complication that can be seen after both con-
servative and surgical treatment. Studies comparing clini-
cal results of different treatment procedures for patellar 
dislocation have used subjective patient-reported out-
come measures (PROMs) rather than objective outcomes. 
International Knee Documentation Committee (IKDC),[4] 
Tegner Lysholm (TL), and Kujala scores are widely used 
similar PROMs for the evaluation of patellar instability. Of 
these, the TL score is the most used tool even though 
it has been developed to evaluate knee ligament injuries 
rather than patellar instability. PROMs reflect a patient’s 
subjective opinion on the burden of the disease, which is 
very important in clinical practice.[5,7] However, PROMs can 
also give mixed messages and can be negatively influenced 
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by psychosocial factors, measuring the patient’s perception 
of an outcome, rather than the true outcome.[8] To ap-
propriately evaluate the impact of the treatment on knee 
pain for patellar instability, it is necessary to use objective 
outcome measures in addition to PROMs.[9] Objective out-
comes can be performed by a detailed evaluation of joint 
motion and muscle activity, with types of equipment and 
objective performance-based functional outcome tools in 
which the patient is observed performing tasks such as 
walking, getting up from a chair, or climbing stairs, and 
their performance quantified in a timeline.[9,10] On the 
other hand, objective scoring systems are only physician-
derived and must be correlated with PROMs because the 
patient perspective on satisfaction and activity levels is 
more critical than the physician’s perspective.[11] The Knee 
Society Score (KSS) is a validated system that combines an 
objective physician-derived component with a subjective 
patient-derived component that evaluates pain relief, func-
tional abilities, satisfaction, and fulfillment of expectations.
[12] Although this system has been developed to evaluate 
knee arthroplasty patients, it is currently being used after 
several knee surgeries also because this tool evaluates the 
knee globally and can be used in conjunction with other 
outcome measures.[12] The Aberdeen Weight-Bearing 
Test (Knee) (AWT-K) is an objective test specific for an-
terior knee discomfort assessed via direct load bearing.
[9] However, both tests have not been correlated for their 
effectiveness in the treatment of patellar instability. In this 
study, we aimed to evaluate the effectiveness of modified 
AWT-K and KSS scores comparing their correlations with 
the TL score in patellar instability patients.

MATERIALS AND METHODS

After obtaining institutional ethics committee approval 
(ID:B10.1.TKH.4.34.H.GP.0.01/46), medical records of pa-
tients who were treated for patellar dislocation and in-
stability in a single center between September 2015 and 
September 2020 were reviewed retrospectively. This study 
was conducted in accordance with principles for human 
experimentation as defined in the Declaration of Helsinki. 
Informed consent was obtained from all individuals prior 
to treatment.

Patients treated for patellar dislocation were divided into 
two groups. The first group consisted of patients operated 
on for patellar instability, and the second group consisted 
of patients followed by conservative means. Inclusion cri-
teria for the surgery group were as follows: being operated 
on for patellar instability (indications for surgery; at least 2 
verified dislocations, failed conservative treatment, ± tib-
ial tuberosity-trochlear groove (TT-TG) distance ≥20mm, 
positive apprehension test), undergoing patellar realign-
ment surgery (MPFL reconstruction with or without 
tuberosity tibia osteotomy), having the necessary medical 
records, at least 12 months of follow-up. The conserva-
tive group consisted of patients treated successfully by 
conservative means who did not sustain redislocation or 
any instability complaints. Patients undergoing an arthro-

scopic extraction of chondral fragments without medial 
reefing or MPFL repair after the first dislocation were also 
included in the second group as this was a symptomatic in-
tervention rather than therapeutic. Patients undergoing an 
intra-articular fragment fixation after the first dislocation 
were not included in either of the groups.

Duration of follow-up, age, gender, injured site, TT-TG 
distance, Caton-Deschamps index, and type of surgical 
interventions were recorded for all patients. Functional 
and clinical outcomes were measured using three differ-
ent scoring systems. Since the TL scoring system was 
previously validated in the follow-up of patellar instability 
treatment, the compatibility of KSS and modified AWT-K 
scoring systems with the TL scoring system was evaluated, 
and their effectiveness in the follow-up of patellar instabil-
ity was examined. TL scoring is a PROM system evaluat-
ing daily activity and pain level with questions about eight 
aspects (limp, support, locking, instability, pain, swelling, 
stair-climbing, and swelling) at the final follow-up. With 
this tool, patient-derived results are scored from 0 to 100 
points.

AWT-K was modified and used to assess anterior knee 
discomfort. Originally, this test evaluates the mean differ-
ence and weight-bearing ratio on a scale of 0, 15, 30, 45, 
and 60 seconds. However, we used weight distributions 
only at 60 seconds to ease the analyses of the data. The 
difference in the amount of weight between injured and 
uninjured extremities is defined as the mean difference in 
weight distribution at 60s (injured – uninjured), and the ra-
tio of the amount of weight between injured and uninjured 
knees is defined as the mean ratio of weight distribution at 
60s (injured:uninjured).

KSS combines objective physician-derived knee indicators 
(alignment, instability, ROM, symptoms; max; 100 points) 
with subjective patient-derived components that evalu-
ate pain relief and function using functional activity (max; 
100 points), satisfaction (max; 40 points), and expectation 
scores (15 points). The KSS system can be evaluated sepa-
rately for every subgroup. However, we also evaluated the 
total KSS (max; 260) under these 5 subheadings.

Statistical Analyses Data were analyzed using SPSS soft-
ware (ver. 22.0; IBM Corp., Armonk, NY, USA). The 
normality of the data distribution was evaluated by the 
Shapiro-Wilk test. Student’s T-test and One-way ANOVA 
tests were used to compare quantitative data between in-
dependent groups. Categorical variables were compared 
using the Pearson chi-squared test and Monte Carlo sim-
ulations with Fisher’s exact test. The Pearson correlation 
coefficient (rho) was calculated as a measure of the as-
sociations between categorical variables, and Spearman’s 
correlation coefficient (r) was used to evaluate the as-
sociation between non-parametric variables. (1=perfect 
positive correlation and -1=perfect negative correlation. r/
rho <0.3 indicates none, r/rho 0.3-0.5 indicates weak, 0.5-
0.7 indicates moderate, and r/rho >0.7 indicates strong 
correlation). Quantitative variables are expressed as mean 
± standard deviation and minimum and maximum values. 
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Qualitative variables are expressed as frequencies or ra-
tios. P-values <0.05 were considered to indicate statistical 
significance.

RESULTS

After initial review, 76 patients were identified to be fol-
lowed for patellar dislocation. Of these, 32 had undergone 
patellar realignment surgery. Ten patients who were lost 
to follow-ups and two patients who had short follow-up 
durations were excluded from the study. Finally, the re-
maining 20 patients were included in the surgery group. 
Ten patients treated by conservative means were lost to 
follow-ups, and five who had undergone an articular frag-
ment fixation after the initial dislocation were excluded as 
well. Nine patients who had undergone an arthroscopic 
extraction of chondral fragments without medial reefing, 
fragment fixation, or MPFL repair or reconstruction af-
ter initial referral, and 20 patients treated successfully by 
conservative means with a follow-up duration ≥12 months 
were included in the conservative group.

At the last follow-up, none of the patients in either the 
surgery group or the conservative group had sustained a 
redislocation. The mean follow-up time was 25.1 months 
in the surgery group and 25.2 months in the conservative 
group (p=1.0). While there was no significant difference 
between the mean age of the two groups and TT-TG dis-
tance (p=0.092 and 0.17), the Caton-Deschamps index 
was significantly lower in the surgery group, as expected 
(p=0.023). However, a TT osteotomy was performed for 
only 2 (10%) patients (Table 1, 2).

When the PROMs and objective knee findings of the 
two groups were compared, no significant difference was 
found between AWT-K mean difference and ratio weight 
distribution at 60s (p=0.46 and 0.343, respectively), to-
tal KSS score (p=0.427), satisfaction score (SS) (p=0.305), 
functional outcome score (FAS) (p=0.261), and TL scores 
(p=0.077). However, a significant difference was found be-
tween the expectation score (ES) (p=0.041) and objective 
knee scores (OKS) (p<0.005) of patients who underwent 
patellar knee surgery and those who were followed up 
conservatively. The mean OKS score was 92.7±3.29 in pa-
tients who underwent alignment surgery and 96.3±3.09 in 

Table 1. Demographic features of both groups 1

  Mean Standart deviation p

Age 
 surgery 20,05 10,4650,092
 conservative 21,14 6,807 
Follow-up (months) 
 surgery 25,1500 12,07989 1,000
 conservative 25,5517 16,88318 
Deschamps İndex 
 surgery 0,9950 0,26325 0,023
 conservative 1,0841 0,18362 
TT-TG distance 
 surgery 18,7650 5,27180 0,176
 conservative 16,6448 5,03109 
Instability severity score 
 surgery 4,5000 1,19208 0,0001
 conservative 2,2707 1,59662

TT-TG; Tibial Tuberosity-Trochlear Groove, Mann-Whitney U test. 

Table 2. Demographic features of both groups 2

Gender Female Male p

Surgery 12 (60,0%) 8 (40,0%) 0,109
Conservative 11 (37,9%) 18 (62,1%) 

Dominant/injured side Right Left p

Surgery 19 (95,0%)/9 (45,0%) 1 (5,0%)/11 (55,0%) 0,609/0,079
Conservative 22 (75,9%)/13 (44,8%) 7 (24,1%)/16 (55,2%)

Pearson Chi-Square test.
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there was a weak correlation (p<0.05, r=0.300, r=0.310) 
between FAS scores and AWT-K. It was noted that there 
was no correlation between AWT-K, total KSS, mtKSS, ES, 
SS, and OKS subgroups (Table 4).

DISCUSSION

Patellofemoral pain is one of the most common symptoms 
encountered in the field of sports medicine and knee 
trauma. Considering the lack of a reliable objective assess-
ment tool for patellofemoral pain after patellofemoral insta-
bility, we investigated the effectiveness of modified AWT-K 
and KSS scores by comparing their correlations with the 
TL score. We had hypothesized that patellar dislocation 
or subluxation, which disrupts patellofemoral anatomy, 
must result in a certain level of patellofemoral pain, caus-
ing the loss of functions. However, our results revealed 
that there was no notable correlation between objectively 
measured (AWT-K) pain and TL score and a very weak 
correlation between pain and KSS subgroups during short-
term follow-ups. Our results showed that impairment in 
functional outcomes, which represents the daily activity 

patients who were followed conservatively. On the other 
hand, while the mean ES was 13.65±2.13 in patients who 
underwent alignment surgery, it was 12.3±2.3 in patients 
who were followed up conservatively (Table 3).

When the relationship between the 3 different scoring sys-
tems was examined, a moderate correlation was found be-
tween TL scores and total KSS scores (p<0.001, r=0.618). 
However, when the relationship between KSS subgroups 
ES, SS, OKS, and FAS and TL is examined in detail, a weak 
and moderate correlation was found between the TL 
scoring system and OKS, SS, and FAS (p<0.001, r=0.423, 
r=0.307, r=0.546, respectively), with no correlation 
found between patient expectation (ES) and TL scoring 
(r=0.258). When weak and non-correlated ES and SS were 
excluded and a modified total KSS (mtKSS) (consisting of 
FAS and OKS) was calculated and correlated, it was found 
that there was a strong correlation between TL score and 
mtKSS (p<0.001, r=0.707). In addition, the mtKSS was sig-
nificantly different between surgically and conservatively 
treated groups (p=0.026). There was a low correlation 
between TL scores and AWT-K 60-second average load 
difference and ratios (p<0.05, r=0.315, r=0.350), and 

Table 3. Comparison of mean values of scores between surgery and conservative groups

Group Mean Std. Deviation P

OKS 
 Surgery 92,7000 3,29433 0,000
 Conservative 96,3793 3,09855 
SS 
 Surgery 35,0000 6,30789 0,305
 Conservative 34,3448 4,34475 
FAS 
 Surgery 83,8000 17,38905 0,261
 Conservative 91,0690 10,13809 
ES 
 Surgery 13,6500 2,13431 0,041
 Conservative 12,3793 2,33626 
KSS total 
 Surgery 225,1500 26,13382 0,427
 Conservative 234,4483 15,29142 
mtKSS Total(OKS +FAS) 
 Surgery 176,5000 19,00277 0,026
 Conservative 187,4483 11,58073 
Tagner-Lysholm Score 
 Surgery 84,3000 17,35117 0,077
 Conservative 90,7241 12,48398 
AWT-K mean difference 
 Surgery -5,8000 13,04486 0,461
 Conservative -1,8621 3,14784 
AWT-K mean ratio 
 Surgery 0,8615 0,30947 0,343
 Conservative 0,9366 0,09279 

KSS: Knee society scores; OKS: objective knee scores; SS; satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified 
total knee society score AWT-K: Aberdeen Weight-Bearing Test (Knee). Mann-Whitney U test.
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levels of the patients, tends to occur due to malfunction 
of the patellofemoral joint rather than pain. Presumably, 
patellar instability or dislocation, causing weakness of sur-
rounding muscle structures in conjunction with loss of 
proprioception, is the first to affect the functions prior to 
pain.[13] These are regained after proper rehabilitation and 
tend to improve during follow-ups.[13] Inversely, cartilage 
degeneration, which is the most likely mechanism to cause 
pain and disability in the patellofemoral joint, rarely causes 
pain before the third decade, and as revealed by this study, 
measuring the pain with AWT-K does not provide a prac-
tical benefit, at least for short-term follow-ups.[14]

Traditionally, patients are followed non-operatively fol-
lowing a first-time dislocation, and surgery is generally 
reserved for cases of recurrent instability following initial 
conservative management. The exception to this algo-
rithm is that arthroscopic or open removal or fixation of 
intra-articular chondral fragments can be performed af-
ter the first dislocation.[15] In the case of patellar instabil-
ity, underlying reasons for instability, including alignment 
pathologies of the patellofemoral joint, must be addressed 
surgically. These can be done with trochleoplasty, distal 
bony realignment of the tibial tuberosity, femoral and/or 
tibial derotational osteotomies, and medial soft tissue re-

construction procedures. However, the cause of recurrent 
dislocation is often multifactorial. Thus, a combination of 
procedures is often necessary to fully correct the align-
ment of the patellofemoral joint.[16] We operated on our 
patients following the algorithm mentioned above; thus, 
although outcomes were better for the conservatively 
treated group as expected, statistically significant differ-
ences could not be detected among conservatively and 
surgically treated patients by the means of AWT-K mean 
difference and ratio weight distribution, total KSS score, 
SS score, FAS score, and TL score. Our TL score out-
comes were comparable with the current literature for 
the same treatment algorithm.[17] We believe that similar 
results of both groups represent the appropriate applica-
tion of the algorithm to the practice, which results in good 
outcomes for the surgery group. However, the insignifi-
cant difference may have resulted from the ineffectiveness 
of the evaluation tools. Previously published studies have 
reported increased TL scores postoperatively, but perfect 
healing after surgery is not expected when compared with 
control groups or the contralateral extremity.[18,19]

As mentioned above, patellofemoral instability is a result 
of an alignment disorder in most cases, and the difference 
in OKS in both groups supports this claim.[20] Although 

Table 4. Results of correlation evaluation of scoring system in association with treatment method

Spearman’s rho Tagner- KSS total OKS ES SS FAS AWT-K AWT-K Treatment 
  Lysholm     mean mean method
  Score      difference ratio

Tagner-Lysholm  
 CC 1,000 0,618** 0,423** 0,258 0,307* 0,546** 0,315* 0,350* 0,255
KSS total 
 CC 0,618** 1,000 0,358* 0,505** 0,721** 0,877** 0,291* 0,272 0,115
mtKSS total
(OKS +FAS) 
 CC 0,707** 0,843** 0,601** 0,268 0,416** 0,926** 0,302* 0,327* 0,128
OKS 
 CC 0,423** 0,358* 1,000 0,011 -0,089 0,328* 0,042 0,097 0,511**

ES 
 CC 0,258 0,505** 0,011 1,000 0,513** 0,312* 0,155 0,087 -0,295*

SS 
 CC 0,307* 0,721** -0,089 0,513** 1,000 0,544** -0,005 -0,080 -0,148
FAS 
 CC 0,546** 0,877** 0,328* 0,312* 0,544** 1,000 0,300* 0,310* 0,162
AWT-K mean
difference 
 CC 0,315* 0,291* 0,042 0,155 -0,005 0,300* 1,000 0,981** 0,107
AWT-K mean ratio 
 CC 0,350* 0,272 0,097 0,087 -0,080 0,310* 0,981** 1,000 0,137
Treatment method           
 CC 0,255 0,115    0,511** -0,295* -0,148 0,162  0,107  0,137 1,000

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). KSS: Knee society scores; OKS: objective 
knee indicators; SS: satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified total knee society score; AWT-K: 
Aberdeen Weight-Bearing Test (Knee); CC: correlation coefficient.
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a combination of procedures is often necessary to fully 
correct the alignment of the patellofemoral joint, we did 
not perform femoral or tibial derotational osteotomies 
or trochleoplasty to fully correct the alignment as these 
osteotomies do not prevent the development of os-
teoarthritis in long-term follow-ups.[14] Thus, the OKS in 
the surgery group was worse as a result of alignment im-
pairments despite the fact that the patella had centered 
over the femoral groove. Also, the ES was higher in the 
surgery group as expected because these patients suffer 
from patellar instability until surgery and mostly experi-
ence dislocations more than two or three times. There-
fore, a postoperative stable patellofemoral joint seems 
to satisfy these patients, and they were better than they 
thought after surgery. However, the conservatively treated 
group mostly consisted of anatomically well-aligned pa-
tients with no functional impairment and good outcomes 
after rehabilitation without redislocation are expected. 
Thus, these patients seem to have met their expectations 
after the rehabilitation protocol.

The moderate correlation between TL score and total KSS 
score shows the KSS score to be useful for the evaluation 
of patellofemoral instability. But the weak correlation of 
ES, SS, and TL scores makes SS and ES scores ineffective. 
From this point of view, when we exclude weak and non-
correlated ES and SS and calculated a mtKSS (consisting of 
FAS and OKS), we found that there was a strong corre-
lation between TL score and mtKSS (p<0.001, r=0.707). 
In addition, the mtKSS was significantly different between 
surgically and conservatively treated groups (p=0.026). 
Although TL scores showed a near significant (0.077) dif-
ference (but not significant), a mtKSS showed a significant 
difference between groups and also a strong correlation 
with TL score. This finding showed that a combination of 
objective tools (OKS) and PROMs (FAS) were as effective 
as TL scores in the evaluation of patellofemoral instability. 
Because the TL score, which is a PROM, when used alone 
lacks objective evaluation tools, possesses the risk of 
measuring only the patient’s perception of the outcome, 
rather than the true outcome.[8]

One of the major drawbacks of PROMs is the preopera-
tive “floor” and postoperative “ceiling” effects.[21] How-
ever, Cronbach’s alpha, floor/ceiling effects, and test-retest 
reliabilities were not evaluated in this study, as all three 
scoring systems were evaluated and validated for knee 
pathologies previously.[7,12,22] The Kujala Anterior Knee 
Pain Scale is another validated scoring system that is de-
signed particularly for patients with patellofemoral pain, 
used after a patellar dislocation or subluxation.[6] The Ku-
jala scoring system evaluates patient daily activity and pain 
level similarly to the TL scoring system, with questioning 
13 items (running, jumping, atrophy of the thigh, flexion 
deficiency, squatting, and the 8 items of the TL scoring 
system). Previous studies have used the Kujala score to 
assess anterior knee pain and the TL score to evaluate 
daily activity levels, even though both are PROMs.[17] As 
mentioned previously, to appropriately evaluate the impact 

of the treatment on knee pain for patellar instability, it 
is necessary to use objective outcome measures in addi-
tion to PROMs.[9] Thus, rather than using two PROMs to 
evaluate patellofemoral instability outcomes, as revealed 
in this study, using a PROM in conjunction with an objec-
tive tool could be more useful. We preferred to use the 
TL score in this study because it was easier to use and 
analyze. However, the Kujala tool could also be used, as 
both are questioning similar items and are valid PROMs for 
patellofemoral instability.

There were some limitations in this study. First, the num-
ber of patients included was relatively low. Second, we 
evaluated the effectiveness of modified AWT-K and KSS 
scores by comparing their correlations with the TL score. 
However, modified AWT-K and KSS scores must also be 
compared with other commonly used scoring systems for 
the evaluation of the knee after patellofemoral instability 
(such as the International Knee Documentation Commit-
tee, Kujala scores, etc.) in larger cohorts to draw exact 
conclusions.

Conclusion
The TL scoring system, which is a frequently used PROM 
in the follow-up of patellar instability, may be assessed to-
gether with the mtKSS scoring system and its subgroups, 
objective knee scores, and functional activity scores safely. 
However, the weak correlation of the AWT-K test for 
weight-bearing on the knee with both the objective find-
ings of KSS and the Tegner-Lysholm scoring system re-
veals that it is not an adequate instrument for follow-up 
in patients with patellar instability, at least in short-term 
follow-ups. We believe this study may create a base for 
further studies to advance a better scoring system for 
patellofemoral instability patients.
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Patellar İnstabilitesi olan Hastalarda Farklı Skorlamalar ve Hasta Bağımlı Sonuçların 
Korelasyonu

Amaç: Patellar instabilite hastalarında modifiye Aberdeen Weight-Bearing Testi (Diz) (AWT-K) ve KSS (Knee Society Score) ile Tegner 
Lysholm (TL) skoru arasındaki korelasyonun etkinliğini değerlendirmeyi amaçladık.

Gereç ve Yöntem: Patella çıkığı nedeniyle tedavi edilen hastalar iki gruba ayrıldı. Birinci grup patellar instabilite nedeni ile opere edilen has-
talardan, ikinci grup ise konservatif yöntemlerle takip edilen hastalardan oluşturdu. İzlem süresi, yaş, cinsiyet, Caton-Deschamps indeksi ve 
uygulanan cerrahi girişimlerin tipi kaydedildi. TL skorlama sistemi daha önce patellar instabilite tedavisi takibinde valide edildiğinden, KSS ve 
modifiye AWT-K skorlama sistemlerinin TL skorlama sistemi ile uyumu değerlendirilerek patellar instabilite takibindeki etkinliği incelenmiştir.

Bulgular: TL ile toplam KSS puanları arasında orta düzeyde bir korelasyon bulundu. Ancak KSS alt grupları ES, SS, OKS, FAS ve TL arasındaki 
ilişki incelendiğinde; TL puanlama sistemi ile OKS, SS ve FAS arasında zayıf ve orta düzeyde bir korelasyon bulundu. Zayıf ve korelasyonsuz ES 
ve SS hariç tutulduğunda, TL puanı ile mtKSS arasında güçlü bir korelasyon vardı. TL puanları ile AWT-K 60 saniye ortalama yük farkı arasında 
düşük bir korelasyon vardı ve FA ile AWT-K 60 saniye ortalama yük farkı ve oranları arasında düşük bir korelasyon vardı.

Sonuç: AWT-K testinin diz üzerine yük bindirme ile KSS bulguları ve TL skorlama sistemi arasındaki zayıf korelasyonu, patella instabilitesi 
olan hastalarda kısa dönem takiplerde yeterli bir takip aracı olmayabileceğini ortaya koymaktadır.

Anahtar Sözcükler: Fonksiyonel sonuç; patellofemoral instabilite; patellar subluksasyon; tekrarlayan patella çıkığı.
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The Impact of the COVID-19 Pandemic in 
Schizophrenia Patients Registered with the 
Community Mental Health Center

 İsmail Koç,1  Ebru Akbuğa Koç2

Objective: The aim was to examine the effect of the COVID-19 pandemic on schizophrenia 
patients registered at the Community Mental Health Center (CMHC) in terms of depres-
sion, suicide risk, and tendency to violence.

Methods: The study was conducted on patients registered at the CMHC who were regu-
larly followed up. It was carried out on one hundred and eight individuals who met the di-
agnosis of schizophrenia according to the DSM-V and the inclusion criteria. Individuals were 
respectively classified as hospitalized patient group during the Covid-19 pandemic period 
(n=39), non-admitted patients with an emergency plan without hospitalization (n=37), and 
stable patient group (n=32). In the study, the Socio-Demographic Questionnaire, the Cal-
gary Depression Scale for Schizophrenia (CDSS), the Buss-Perry Aggression Questionnaire 
(BPAQ), and the Suicide Probability Scale (SPS) were used.

Results: While there was a significant difference between the groups in CDSS and BPAQ 
scores (p<0.05), there was no significant difference between the groups in the total score of 
SPS (p>0.05). There was no significant difference between the groups in terms of physical, 
verbal aggression, and anger in the BPAQ sub-dimensions (p>0.05), but a significant differ-
ence was found in the hostility subgroup (p<0.05). While there was no significant difference 
between the groups in the sub-dimensions of negative self and exhaustion, hostility in the 
SPS (p>0.05), a difference was found between the groups in the sub-dimension of disconnec-
tion from life (p<0.05). Also, a significant negative correlation was found between education 
level and CDSS values (r: 0.451; p: 0.025).

Conclusion: In our study, the significant difference found in CDSS and BPAQ total scores 
of the three groups showed that schizophrenia patients with CMHC follow-up who tend to 
depression or violence were significantly affected by the pandemic period, and their treat-
ment follow-up was more severe.
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INTRODUCTION

The Covid-19 epidemic, which has become a source 
of concern worldwide and was announced as a “pan-
demic”,[1,2] makes all health services more difficult to pro-
vide, strains their capacity, and keeps people with mental 
illnesses from getting the psychosocial care they require.[3] 
In addition, studies have stated that the pandemic process 
may deprive individuals with mental disorders of regular 
face-to-face rehabilitation, routine psychiatric controls, 
and even treatment.[4,5]

Schizophrenia is a chronic mental health disease character-
ized by significant deterioration in thought, behavior, ad-
justment, and functionality.[6] It requires lifelong psychoso-
cial support (family, community mental health centers, and 

foundations). Although the incidence of Schizophrenia in 
adults varies between 0.3-1.5%, the lifetime rate of con-
tracting this disease is around 1%.[6-8]

Twenty to fifty percent of patients with schizophrenia 
(PwS) attempt suicide, and it is strongly linked to depres-
sion, aggression, and suicide risk.[7,8] According to the lit-
erature, these suicide instances are explained by severe 
anxiety at the outset, persistent anxiety along with audi-
tory hallucinations, or severe depression symptoms after 
a psychotic exacerbation.[9] Suicide risk increases and the 
disease’s progression is adversely affected by persistent 
depression in PwS.[10,11] Research indicates that PwS have 
a higher propensity for aggression than those with other 
mental illnesses, and there is a regular correlation between 
violence and suicide in these individuals.[12,13]
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Rehabilitation treatments are acknowledged to be highly 
necessary for PwS because of their poor physical health, 
socioeconomic difficulties, and social disintegration.[14] 
Community Mental Health Centers (CMHC) are designed 
to assist local residents who suffer from severe mental dis-
eases and comprise a multidisciplinary team of specialists 
that includes social workers, counselors, psychologists, 
psychiatrists, and others.[14-16] Due to the stress of the 
COVID-19 pandemic and the limitations in face-to-face 
rehabilitation services, both the participation in rehabilita-
tion programs at CMHC and the content of the programs 
had to be restricted.[17,18]

Regarding depression, aggression, or suicide risk, no re-
search has been done in the literature on PwS in CMHC 
during the COVID-19 pandemic. Consequently, the aim of 
our study was to investigate the effects of the COVID-19 
pandemic on depression, suicidal ideation, and violent ten-
dencies in PwS who were registered with the CMHC.

MATERIALS AND METHODS

This study was carried out on PwS registered at the CMHC 
and followed up regularly. The study included 108 individ-
uals who were diagnosed with schizophrenia by a psychi-
atrist and met the inclusion criteria in view of the DSM-V 
(American Psychiatric Association, 2013). Participants in 
the study who gave written consent were divided into 
three groups: those hospitalized during the COVID-19 
pandemic (n=39), those not admitted but had an emer-
gency action plan (n=37), and those who were stable and 
had no emergency action plan (n=32). The inclusion cri-
teria for the study were as follows: being 18-65 years old, 
receiving CMHC services, having had a schizophrenia diag-
nosis for at least two years, not experiencing symptoms 
of the disease, not having an organic mental disorder, not 
having another psychiatric illness, and being literate to be 
considered for the study. Individuals with cognitive and 
physical dysfunction, mental retardation, and a variety of 
psychiatric diseases were excluded from the study, as were 
those who refused to participate.

Ethical committee approval for the study was acquired 
from the Ethics Committee Presidency with decision num-
ber 514/194/41 on 27/01/2021.

Measurement and Evaluation Tools
The clinical and sociodemographic information of the pa-
tients was collected by an experienced psychiatrist who 
conducted the study before the psychiatric interview. 
Clinical assessments were made using the Calgary De-
pression Scale for Schizophrenia (CDSS), the Buss-Perry 
Aggression Questionnaire (BPAQ), and the Suicide Proba-
bility Scale (SPS). The scales are explained in detail below.

Calgary Depression Scale for Schizophrenia (CDSS): Ad-
dington et al.[19] (1994) created it to assess the depres-
sion situation and the severity of depressive symptoms in 
schizophrenia patients. The depression scale involves nine 
items that are responded to on a four-point Likert scale. 

Oksay et al.[20] (2000) investigated the scale’s validity and 
reliability among Turkish schizophrenia patients. Cron-
bach’s alpha coefficient was 0.88 in the reliability study. As 
a result, the scale’s cutoff point was set at 11.

Buss-Perry Aggression Questionnaire (BPAQ): The scale, 
adapted from Buss and Perry’s (1992) Buss-Durkee Hostil-
ity Inventory, includes 29 items and five-point Likert types.
[21] This scale involves questions of physical and verbal ag-
gression, hostility, and anger. On the scale, questions 9 
and 16 are scored in reverse order. The scale’s score value 
varies in direct proportion to the level of aggression. That 
is, the higher the score, the more aggressive the person 
is. The physical aggression subscale has a Cronbach Alpha 
internal consistency coefficient of 0.89, the verbal aggres-
sion subscale has a Cronbach Alpha internal consistency 
coefficient of 0.72, the hostility subscale has a Cronbach 
Alpha internal consistency coefficient of 0.77, and the 
anger subscale has a Cronbach Alpha internal consistency 
coefficient of 0.83.[22]

Suicide Probability Scale (SPS): Cull & Gill (1989)[23] devel-
oped the SPS to assess the risk of suicide in adolescents 
and adults. Atlı et al.[24] investigated the scale’s Turkish va-
lidity and reliability (2009). The 36-item scale is graded on 
a four-point Likert scale of “never or rarely,” “sometimes,” 
“often,” and “often or always”.

Statistical Analysis
SPSS 25.0 package program was used for data analysis. So-
ciodemographic and clinical characteristics of individuals 
were calculated as frequencies and percentages for cate-
gorical data using descriptive statistical methods. Numer-
ical data are expressed as mean ± standard deviation or 
median (minimum-maximum) values. To find out whether 
there was a difference between groups in categorical vari-
ables, the Chi-square or Fisher Exact Test was used. The 
normality distribution of numerical data was assessed us-
ing the Shapiro-Wilk test. In triplet groups, the One-Way 
ANOVA test was used to analyze normally distributed 
data, and the Levene test determined the homogeneity 
of variances. In Post-hoc comparisons, Tukey and Fisher’s 
Least Significant Difference tests were used after the vari-
ances were found to show homogeneous distribution. Fi-
nally, the Kruskal-Wallis test compared three groups of 
variables that did not show normal distribution. The rela-
tionship between the data was evaluated at the Spearman 
statistical significance p<0.05 level. 

RESULTS

Sociodemographic Characteristics
The mean age of the 108 individuals comprised in the 
study was 44.36±7.92. 41.7% were female, and 58.3% were 
male. 61.1% were single, 22.2% were married, and 16.7% 
were divorced. Demographic information belonging to the 
sample groups is given in Table 1. No significant difference 
was found between all groups in terms of age, gender, du-
ration of education, the total number of hospitalizations, 
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mean length of hospitalization, several suicides, and age at 
the final diagnosis and first treatment (p>0.05) (Table 2).

Comparison of Depression, Buss-Perry Aggression Ques-
tionnaire, and Suicide Probability Scale Scores

In the CDSS and BPAQ, there was a statistically signifi-
cant difference between the groups (p<0.05). It was de-
termined that the significance in CDSS scores was due to 
stable patients. However, when the BPAQ total score be-
tween the groups was examined with the Mann-Whitney 
U test, it was concluded that this difference was due to 
hospitalized patients. In contrast, no significant difference 

was found between the groups in the total score on the 
SPS (p>0.05) (Table 3).

While there was a significant difference between the 
groups in the physical, verbal aggression, and anger in the 
BPAQ sub-dimensions (p>0.05), in the hostility subgroup, 
there was also found a statistically significant difference 
(p<0.05) (Table 4). At the same time, while a statistically 
significant difference was not found between the groups 
in the Negative Self and Exhaustion and Hostility sub-di-
mensions in the Suicide Probability Scale (p>0.05), a sig-
nificant difference was found between the groups in the 
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Table 1. Characteristics of the demographic variables of the participants

  Non-Admitted  
 Hospitalized Patients with an
 Patients Emergency Plan Stable Patients p

  n % n % n % 

Gender 
 Female 16 %41.00 13 %35.10 18 %56.30 0.480
 Male 23 %59.00 24 %64.90 14 %43.80 
Marital Status 
 Single 24 %66.70 21 %62.20 21 %62.50 0.000*
 Married 9 %17.90 9 %21.60 6 %18.80 
 Divorced 6 %15.40 6 %16.20 6 %18.80 
Income status 
 Lower level 9 %23.10 9 %16.20 3 %9.40 0.000*
 Intermediate level 30 %76.90 27 %83.80 30 %90.60 
Family structure 
 Core 10 %38.50 6 %16.20 3 %9.40 0.000*
 Extended 24 %61.50 21 %59.50 27 %81.30 
 Broken 0 %0 9 %24.30 3 %9.40 
Social support 
 Available 18 %46.20 24 %66.60 12 %37.50 0.000*
 None 13 %33.30 6 %18.90 18 %53.10 
 Insufficient 8 %20.50 6 %13.50 3 %9.40 
Substance use status 
 None 11 %28.20 24 %64.90 9 %28.10 0.000*
 Smoking 23 %59.00 9 %24.30 18 %56.30 
 Alcohol and smoking 2 %5.10 4 %10.80 2 %9.40 
 Psychoactive substance and alcohol 3 %7.70 0 %0 3 %9.40 
Forensic history 
 Available 6 %15.40 13 %35.10 6 %18.80 0.000*
 None 33 %84.60 24 %64.90 26 %81.30 
Family history of mental illness 
 Available 24 %61.50 14 %37.80 20 %62.50 0.441
 None 15 %38.50 23 %62.20 12 %37.50 
Involuntary Hospitalization 
 Available 20 %51.30 14 %37.80 9 %28.10 0.034*
 None 19 %48.70 23 %62.20 24 %71.90 
Suicide status 
 Available 9 %23.10 6 %16.20 6 %18.80 0.000*
 None 30 %76.90 31 %83.80 26 %81.30 

*p<0.05



(r=0.451, p=0.025).

While a statistically significant and high level of positive 
correlation was found between CDSS and BPAQ scores 
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disconnection from life sub-dimension (p<0.05) (Table 5). 

Besides, there was found a statistically significant negative 

correlation between education level and CDSS values 

Table 2. Comparison of clinical characteristics of hospitalized and non-admitted patients with an emergency action plan 
and stable patients

  Non-Admitted Patients  
 Hospitalized Patients with an Emergency Plan Stable Patients p

 X±SD X±SD X±SD 

Age 43.33±7.52 48.54±8.44 40.90±6.45 0.108
Education duration 8.51±4.47 9.41±5.50 7.54±5.53 0.684
Substance use duration 11.92±10.84 7.16±11.20 16.78±11.15 0.003*
Total number of hospitalizations 3.61±3.67 2.64±3.66 1.90±1.27 0.106
Average length of stay (days) 17.25±13.52 18.51±23.54 25.40±33.29 0.379
Number of Suicides 0.61±1.16 0.37±0.89 0.46±1.01 0.380
Age at first treatment with final diagnosis 29.35±10.01 32.40±12.73 25.28±4.19 0.452

Mean and standard deviations were expressed as X±SD; *p<0.05.

Table 3. Comparison of the total scores of CDSS, BPAQ, SPS between the groups of hospitalized and non-admitted pa-
tients with an emergency action plan and stable patients

  Non-Admitted Patients  p
 Hospitalized Patients with an Emergency Plan Stable Patients

 X±SD Median X±SD Median X±SD Median
  (Min-Max)  (Min-Max)  (Min-Max)

CDSS Total 13.94±7.83 9 12.43±6.61 10 8.90±5.12 9 0.011*
  (6-27)  (1-23)  (1-19)  
BPAQ Total 64.64±15.89 61 69.94±16.87 66 75.25±15.77 69 0.003*
  (49-109)  (42-98)  (53-99)  
SPS Total 78.87±18.74 75  76.94±18.27 711 78.18±16.23 77 0.777
  (52-114)   (32-110)   (52-108)

Mean and standard deviations were expressed as X±SD, *p<0.05; CDSS: Calgary Depression Scale in Schizophrenia; BPAQ: Buss-Perry Aggression 
Questionnaire; SPS: Suicide Probability Scale.

Table 4. Comparison of the BPAQ sub-dimensions of hospitalized and non-admitted patients with an emergency action 
plan and stable patients between groups

  Non-Admitted Patients  p
 Hospitalized Patients with an Emergency Plan Stable Patients

  X±SD Median X±SD Median X±SD Median
   (Min-Max)  (Min-Max)  (Min-Max)

 Physical Aggression 19.28±9.21 15 17.91±6.31 19 20.25±6.48 18 0.141
   (10-45)  (10-34)  (13-33)  
 Verbal Aggression 12.56±3.03 18 14.35±2.25 25 13.15±3.16 23 0.318
BPAQ   (13-31)  (10-33)  (15-36)  
 Hostility 19.10±4.78 14 22.33±7.65 17 23.45±6.29 16 0.02*
   (7-24)  (8-25)  (10-34)  
 Anger 15.02±4.57 12 17.50±5.45 14 17.90±7.17 13 0.137
   (10-23)  (11-19)  (8-19)

Mean and standard deviations were expressed as X±SD, *p<0.05, BPAQ: Buss-Perry Aggression Questionnaire.



(r=0.403, p=0.00), the same result was found between 
sub-dimensions of BPAQ negative self and exhaustion, 
fear of commitment to life and hostility, and CDSS scores 
(respectively r=0.488, p=0.00; r=0.244, p=0.00; r=0.550, 
p=0.00) (Table 6).

DISCUSSION

The current study found a statistically significant difference 
in terms of the CDSS and BPAQ scores between groups. 
While stable patients caused this significant difference in 
the CDSS score, hospitalized patients had higher CDSS 
scores. In terms of BPAQ hostility sub-dimension and SPS 
sub-dimension of disengagement from life, a statistically 
significant difference was found.

It is known that suicidal behavior is a common clinical sit-
uation in PwS.[25,26] In the literature, in a study conducted 
by Deveci et al.[27] (2008), it was determined that depres-
sion with schizophrenia comorbidity increases the risk of 
suicide. In another study conducted by Atmaca (2016), a 
positive correlation was found between hostility and dis-
connection from life, the sub-dimensions of SARS and 
CDSS. A negative correlation was found between negative 
self and exhaustion and CDSS. In our study, on the other 
hand, there was a high level of positive correlation be-
tween the hostility, disconnection from life, negative self, 
and exhaustion sub-dimensions of SARS and CDSS scores.
[28] Furthermore, current literature proposed that aggres-
sive behaviors increase the risk of suicide and depression 

in PwS. A high positive correlation was found between 
BPAQ and CDSS, and SPS in this study.[29]

Recent literature implies the frequency of exposure to de-
pression decreases when the education level of patients 
with schizophrenia increases.[30-32] However, the present 
study found a negative correlation between PwS with a 
high level of education and CDSS scores. This may be be-
cause educated individuals have better access to written 
and visual communication tools and accurate information 
than individuals with low education levels.

As a result, it is known that PwS have to continue their 
lives in a more isolated way, especially due to the restric-
tion and disruption of CMHC functioning and rehabilita-
tion during the COVID-19 pandemic period. In our study, 
the CDSS and BPAQ total scores of the patient groups 
who were hospitalized or not hospitalized during the 
COVID-19 pandemic period but required emergency in-
tervention were statistically significant compared to the 
stable follow-up patients. This shows that PwS who are 
prone to depression or violence with CMHC follow-up 
are significantly affected by the pandemic period, and that 
treatment follow-up is more important.

The application of the evaluations used in the study only 
to PwS during the COVID-19 pandemic is seen as a lim-
itation of the study. Since this study was cross-sectional 
during the COVID-19 pandemic period, in order to de-
termine whether the schizophrenia patients’ susceptibility 
to violence and depression, as stated in the literature, is 
entirely due to the COVID-19 pandemic period, evaluating 
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Table 5. Comparison of the SPS sub-dimension results of hospitalized and non-admitted patients with an emergency action 
plan and stable patients between groups

  Non-Admitted Patients  p
 Hospitalized Patients with an Emergency Plan Stable Patients

  X±SD Median X±SD Median X±SD Median
   (Min-Max)  (Min-Max)  (Min-Max)

 Negative self and 28.30±9.24 27 28.56±7.43 25 27.87±4.27 28 0.750
 exhaustion  (16-45)  (14-45)  (20-34)  
SPS Detachment 20.51±3.98 19 20.43±3.75 19 17.78±4.43 17 0.015*
 from life  (14-30)  (11-29)  (11-24) 
 Hostility 15.02±4.57 13 15.00±4.53 14 14.62±4.17 14 0.143
   (8-26)  (9-25)  (10-25) 

Mean and standard deviations were expressed as X ± SD, *p<0.05.

Table 6. The relationship between SPS sub-dimension scores and CDSS scores

 SPS

 Negative self and exhaustion Detachment from life Hostility

 r p r p r p

CDSS 0,488** 0,00*** 0,244* 0,11*** 0,550** 0,00***

* The correlation is significant at the 0.05 level,** The correlation is significant at the 0.01 level, ***p<0.05.



and comparing them in the same patient group after the 
pandemic period is over. Rehabilitations have returned to 
their former state, and functioning may increase the reli-
ability of the study. We suppose that our study will guide 
other studies on this subject.

Conclusion
As far as we know, this is the first study to see how the 
COVID-19 pandemic affected PwS at the CMHC in terms 
of depression, suicide risk, and violent tendencies. Our 
study may guide the literature on this topic.
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Amaç: COVID-19 pandemisinin Toplum Ruh Sağlığı Merkezi’ne kayıtlı şizofreni hastaları üzerindeki etkisinin depresyon, intihar riski ve 
şiddete meyil açısından incelenmesi amaçlanmıştır.

Gereç ve Yöntem: Çalışma Toplum Ruh Sağlığı Merkezi’ne (TRSM) kayıtlı ve düzenli olarak takibi yapılan hastalar üzerinde yapılmıştır. 
Çalışmaya DSM-V (American Psychiatric Association 2013)’e göre şizofreni tanısını karşılayan ve dahil edilme kriterlerine uyan yüz sekiz 
birey üzerinde gerçekleştirilmiştir. Çalışmaya katılmaya yazılı olarak onam veren bireyler sırasıyla Covid-19 pandemi döneminde hastane yatışı 
gerçekleşen (n=39), hastane yatışı olmayan ancak acil eylem planı yapılan (n=37) ve yatış veya acil eylem planı yapılmayan stabil hasta (n=32) 
şeklinde üç gruba ayrılmıştır. 18-65 yaş arasında olan, TRSM’den hizmet alıyor olan, en az iki yıldır şizofreni tanısı almış olan, hastalığın aktif 
döneminde olmayan, organik mental bozukluğu olmayan, ek psikiyatrik hastalığın olmayan, okur-yazar olan bireyler çalışmaya dahil edilmiştir. 
Çalışmada hastaların klinik ve sosyodemografik bilgilerini içeren anket, Calgary Şizofrenide Depresyon Ölçeği (CŞDÖ), Buss-perry Saldırgan-
lık Ölçeği (BPSÖ) ve İntihar Olasılığı Ölçeği (İOÖ) kullanılmıştır.

Bulgular: CŞDÖ ve BPSÖ skorlarında gruplar arasında istatistiksel açıdan anlamlı fark bulunurken (p<0.05), İOÖ toplam skorunda ise grup-
lar arasında anlamlı bir fark olmadığı saptanmıştır (p>0.05). BPSÖ alt boyutlarda fiziksel, sözel saldırganlık ve öfke açısından gruplar arasında 
anlamlı bir farklılık bulunmazken (p>0.05), düşmanlık alt grubunda ise istatistiksel açıdan anlamlı bir farklılık saptanmıştır (p<0.05). İOÖ’nde 
Olumsuz benlik ve tükenme, düşmanlık alt boyutlarında gruplar arasında istatistiksel açıdan anlamlı bir fark bulunmaz iken (p>0.05), hayata 
bağlılıktan kopma alt boyutunda ise gruplar arasında anlamlı bir farklılık bulunmuştur (p<0.05). Eğitim düzeyi ve CŞDÖ değerleri arasında 
istatistiksel açıdan anlamlı negatif yönde korelasyon saptanmıştır. (r: 0,451 p: 0.025). 

Sonuç: Çalışmamızda Covid-19 pandemi döneminde yatış yapan veya yatış yapmayan ama acil müdahale gerektiren hasta gruplarının stabil 
takipli hastalara göre CŞDÖ ve BPSÖ toplam skorlarının istatistiksel açıdan anlamlı bulunmasının TRSM takipli depresyona veya şiddete 
meyilli olan şizofreni hastalarının pandemi döneminden önemli derecede etkilendiklerini ve tedavi takiplerinin daha önem arz ettiği sonucunu 
göstermektedir.

Anahtar Sözcükler: COVID-19 pandemisi; toplum ruh sağlığı merkezi; şizofreni hastalığı.

COVID-19 Pandemisinin Toplum Ruh Sağlığı Merkezi’ne Kayıtlı Şizofreni Hastaları 
Üzerindeki Etkisi



Impact of Lowering the Screening Age 
for Colorectal Cancer on Early Diagnosis 
and Treatment: A Retrospective Study in a 
Turkish Cohort 
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Objective: This study was planned in line with the American Cancer Society’s recommen-
dation to lower the colorectal cancer (CRC) screening age from 50 to 45. The study aims to 
evaluate the results of colonoscopic polypectomy in patients aged 45-49 in Türkiye, examin-
ing the prevalence and characteristics of colorectal polyps and malignancies, with the goal of 
establishing a database for Türkiye.

Methods: Colonoscopies in the endoscopy unit of our hospital between September 2020 
and September 2023 were retrospectively examined. Patients aged 45-49 diagnosed with 
polyps or malignancies were included. Exclusions were made for patients who were un-
reachable, unable to complete a full colonoscopy, underwent the procedure for screening 
purposes, had a history of malignancy, suffered from polyp syndromes, or were under sur-
veillance following a prior colonoscopy. We analyzed demographic information, indications 
for colonoscopy, and pathological findings. Statistical analyses were carried out using SPSS 
version 25.0, with a p-value of <0.05 considered statistically significant.

Results: From 748 patients, 106 with detected polyps or malignancy were included. Most 
patients were male (56.6%), with an average age of 47.07±1.52. Key colonoscopy indications 
were benign perianal diseases (34%), changes in bowel habits (27.4%), and anemia (12.3%). 
The majority of polyps were located in the left colon and rectum, predominantly low-grade 
dysplasia adenomas (68.9%) and high-grade dysplasia adenomas (9.4%). The polyp detection 
rate was 14.2%, and the malignancy rate was 2.8%.

Conclusion: According to the literature, the rate of polyp and malignancy detection in 
colonoscopies performed as part of the screening program for people aged 50 and over 
is similar to the rates found in our study. Based on this similarity, it may be appropriate to 
consider including patients in the 45-50 age group in the screening scope.
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INTRODUCTION

Colorectal cancer (CRC) is the third most common cancer 
in men and the second in women worldwide. According to 
data reported by the International Agency for Research on 
Cancer (IARC) in 2018, there are annually 1.8 million new 
cases of CRC and 0.8 million deaths globally.[1,2] In the Unit-
ed States, CRC is the fourth most commonly diagnosed 
cancer and is second in cancer-related deaths.[3] In Türkiye, 
CRC is the third most common cancer type in both sexes 
and ranks fourth in cancer-related mortality.[4] The most 
common pathway in the development of CRC is known 
as the adenoma-carcinoma sequence, first described by 

Fearon and Vogelstein in 1990.[5] This pathway progresses 
from the development of an adenoma in normal colon mu-
cosa, through dysplastic changes, to carcinoma.[6] Colonos-
copy plays a crucial role in interrupting this process and has 
advantages such as direct assessment of the colon mucosa, 
biopsy during the procedure, and excision of polyps and lo-
cal tumors.[7] Colonoscopy is considered the gold standard 
in the diagnosis and screening of CRC.[8] In recent years, 
there have been significant changes in colon and rectum 
cancer screening guidelines. The American Cancer Society 
(ACS) recommended lowering the CRC screening start 
age from 50 to 45, marking a significant shift in this do-
main.[3] Studies have shown that from 1994 to 2014, there 
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was a 51% increase in CRC incidence in individuals under 
55, and from 2005 to 2015, there was an 11% increase in 
mortality.[9,10] This change indicates that screening for CRC 
at a younger age is a critical step for early diagnosis and 
intervention. Despite the widespread adoption of CRC 
screening in Western countries, participation in Türkiye 
remains low. Our study aims to examine the indications 
and outcomes of colonoscopic polypectomy procedures 
performed in patients aged 45-49. With this approach, by 
evaluating the group between the screening age recom-
mended by the ACS and the starting screening age in Tür-
kiye, we aim to establish a foundation for changes in the 
screening age in our country and for future research.

MATERIALS AND METHODS

We retrospectively analyzed colonoscopies performed by 
general surgeons in the endoscopy unit of a tertiary ref-
erence hospital between September 2020 and September 
2023. Patients aged between 45 and 50 were included in 
the study. Approval for this study was obtained from the 
local ethics committee (No: 2023/233; Date: November 
10, 2023). It was conducted in accordance with the Dec-
laration of Helsinki.

Patients diagnosed with polyps or malignancy were in-
cluded in the study. Data from patients who were unreach-
able, those who could not undergo a total colonoscopy, 
those who underwent colonoscopy for screening pur-
poses, those with a history of malignancy, those with polyp 
syndromes such as FAP-Attenuated FAP, and patients pre-
viously monitored following a colonoscopy were excluded 
from the study.

In patients undergoing colonoscopy, bowel preparation 
was achieved with two oral laxatives taken one day before 
the procedure and two rectal enemas administered on the 
morning of the procedure. A standard colonoscopy device 
(Fujifilm, EC-600WM, Tokyo, Japan) was used. During the 
procedure, patients were administered 1 mg/kg of midazo-
lam and 0.5 mg/kg of meperidine. Patients who could pro-
ceed to the cecum during colonoscopy and whose lumen 
could be evaluated completely were included in the study.

Patients in whom lumen evaluation was not complete and 
in whom passage from one area to a more proximal area 
could not be achieved due to solid stool or angulation 
were considered as having an insufficient colonoscopic ex-
amination and were not included in the study. The evalua-
tion parameters for patients were categorized into seven 
distinct domains: gender, age, indication for colonoscopy, 
polyp size, number of polyps excised, localization of polyps 
within the colonic tract, and the histopathological findings.

The colonic anatomy was divided into three regions for 
the purpose of this study: the right colon, spanning from 
the cecum to two-thirds of the way along the transverse 
colon; the left colon, from the last third of the transverse 
colon to the rectosigmoid junction (up to 15 cm from the 
anal verge); and the rectum, defined as the section within 
15 cm of the anal canal.

Moreover, patients who were undergoing colonoscopy for 
conditions associated with benign perianal diseases, such 
as hemorrhoids, anal fissures, or perianal fistulas, were 
carefully documented and included under the category of 
benign perianal diseases.

Statistical Analyses
All statistical analyses were performed using SPSS (Statis-
tical Package for the Social Sciences) for Windows version 
25.0 (SPSS Inc., Chicago, IL, USA). Normality was tested 
using the Kolmogorov-Smirnov and Shapiro-Wilk tests, 
along with graphical methods. If the data were normal-
ly distributed, the mean and standard deviation (±) were 
used; if not, the median and minimum (min)-maximum 
(max) values were used. Additionally, the data were ex-
pressed numerically (n) and as a percentage (%).

RESULTS

Data from 748 patients who met the study criteria within 
the last three years were examined. Of these, 106 patients 
with detected polyps and malignancy were included in the 
study. 56.6% (n=60) of the patients were male, and 43.4% 
(n=46) were female. Age was found to be normally dis-
tributed with an average of 47.07±1.52 (Table 1). Of the 
106 patients, 34% (n=36) underwent colonoscopy due to 
benign perianal diseases, 27.4% (n=29) due to changes in 
bowel habits, 12.3% (n=13) due to anemia, 8.5% (n=9) due 
to macroscopic bleeding, 7.5% (n=8) due to nonspecific 
symptoms, 7.5% (n=8) due to a positive fecal occult blood 
test (FOBT), and 2.8% (n=3) due to weight loss (Table 2). 
The size and number of polyps were not normally distrib-

Table 1. The age and gender distribution of patients 

 All patients

  n  %

Sex 
 Male 60  56.6%
 Female 46  43.4%
Age   47.07±1.52

Table 2. Indications for Colonoscopy

  Number n %

Indication 
 Bleeding 9 8.5%
 Change in bowel habits 29 27.4%
 Non- specific 8 7.5%
 Fecal occult blood test (FOBT) 8 7.5%
 Perianal benign diseases 36 34.0%
 Anemia 13 12.3%
 Weight loss 3 2.8%

FOBT: Fecal Occult Blood Test
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uted. The average polyp size was found to be 5 mm (min: 
1-max: 30). The average number of detected polyps was 
1 (min:1 - max:6). 14.2% (n=15) of the polyps were lo-
cated in the rectum, 45.3% (n=48) in the left colon, 21.7% 
(n=23) in the right colon, and 18.9% (n=20) had multi-
ple locations (Table 3). In our study, 68.9% (n=73) of the 
patients had low-grade dysplasia adenomas, 18.9% (n=20) 
had hyperplastic polyps, 9.4% (n=10) had high-grade dys-
plasia adenomas, and 2.8% (n=3) had malignancies on 
pathology (Table 4). During the procedure, endoclips were 
applied to 3 patients (2.8%) in our study. Two of these 
were due to bleeding, and one was applied as a precaution 
against the possibility of perforation due to a very large 
polyp base. While the rate of malignancy detection was 
2.8%, the polyp detection rate was found to be 14.2%.

DISCUSSION
According to World Health Organization data, approxi-
mately 1.9 million new cases of CRC and 935,000 deaths 
from CRC are detected annually.[11] In developing coun-
tries, factors such as an aging population, suboptimal di-
etary habits, consumption of processed foods, obesity, a 
decrease in physical activity, and smoking are increasing the 
incidence of CRC.[12] Colonoscopy is considered the gold 
standard for early diagnosis of CRC. It offers the ability to 
determine the location of polyps, take biopsies, and per-
form polypectomies.[13] Given these features, colonoscopy 
is used as a fundamental tool in cancer screening programs 
in many countries. In Türkiye, since 2014, it is recom-
mended to perform a colonoscopy every 10 years and a 
fecal occult blood test every 2 years for screening pur-
poses in individuals over the age of 50.[14]

In our study, we observed that colorectal polyps tend to 
occur more frequently in males, predominantly located in 
the left colon and rectum. A significant finding in our study 
is that many patients between 45-50 years old showed 
early signs of potentially precancerous adenomatous 

polyps or even malignancies. The most common reasons 
for undergoing a colonoscopy in this group were benign 
perianal diseases, changes in bowel habits, and anemia. 
This data strongly suggests that lowering the CRC screen-
ing age from 50 to 45 in Türkiye could be a significant step 
towards early detection and intervention in the adenoma-
cancer sequence.

In our study, the frequency of polyps in the age range of 
45-50 years was determined to be 14.2%. Within the pa-
tients with polyps, the rate of malignancy was observed to 
be 2.8%. Upon examination of the entire patient group, the 
rate of high-grade dysplasia and malignancy was found to be 
1.7%. These rates appear to be consistent with data in the 
literature. For instance, The National Polyp Study group 
has reported an adenoma frequency of 13% in patients un-
der the age of 50.[15] We hypothesize that the higher de-
tection rate of polyps in our study may be associated with 
the inclusion of patients over the age of 45 and a smaller 
patient count. While Aydemir and Yamak’s study [16] found 
a polyp detection rate of 15% and a malignancy rate of 2%, 
Kızıltoprak et al.[17] reported these rates as 25.8% and 3.1% 
respectively. We attribute the higher rates in these studies 
compared to ours to the increase in CRC incidence with 
age and the fact that these studies examined patients over 
the age of 50. In a study conducted by Lieberman et al.,[18] 
the polyp detection rate was 37.5%, the high-grade dyspla-
sia detection rate was 1.6%, and the malignancy detection 
rate was 1%; however, in this study, the average age of 
patients was 62, and 97% of them were male.

Studies on indications for colonoscopy in individuals under 
the age of 50 are limited in the literature. In the study 
conducted by Yalçın et al.,[19] indications for colonoscopy 
were reported as constipation in 35.7% of cases, rectal 
bleeding in 16.1%, anemia in 12.9%, and fecal occult blood 
test (FOBT) positivity in 7.5%. In our study, the indications 
were identified as benign perianal diseases in 34%, changes 
in bowel habits in 27.4%, anemia in 12.3%, rectal bleeding 
in 8.5%, and FOBT positivity in 7.5%. Unlike the literature, 
the lower rate of rectal bleeding indication in our study is 
attributed to the classification of diseases that can cause 
bleeding, such as hemorrhoids, anal fissures, and perianal 
fistulas, as a separate category of benign perianal diseases. 
For other indications, our study’s findings are consistent 
with those reported in the literature.

In the studies conducted, it has been observed that the 
frequency of polyp and malignancy localization in the left 
colon ranges from 66.3% to 69.3%. Moreover, it has been 
reported that the proportion of male patients varies be-
tween 59.3% and 76.4%.[13,20] The results of our study are in 
line with this trend in the literature; polyps and malignancies 
were detected in the left colon and rectum in 59.5% of pa-
tients, with males constituting 56.6% of this patient group.

In the study conducted by Coşkun et al.,[13] the rate of ade-
nomatous polyps was established at 82.5%. Similarly, Yalçın 
et al.[19]  reported an adenomatous polyp rate of 77.2% in 
their research. In these studies, adenomatous polyps were 
classified as tubular, tubulovillous, and villous adenomas. In 
our study, the adenomatous polyp rate was found to be 

Table 3. Polyp Locations

  Number  n %

Localization
 Rectum 15 14.2%
 Left 48 45.3%
 Right 23 21.7%
 Multiple 20 18.9%

Table 4. Polyp Histopathologies

  Number  n %

Patoloji 
 Hyperplastic 20 18.9%
 Low Grade Dysplasia 73 68.9%
 High Grade Dysplasia 10 9.4%
 Malignant 3 2.8%
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78.3%. Taking into consideration the risk of malignancy, we 
examined adenomatous polyps in two categories: those 
with low-grade dysplasia and those with high-grade dyspla-
sia. Low-grade dysplasia was detected in 68.9% of patients, 
while high-grade dysplasia was observed in 9.4%.

However, our study is not without limitations. The pri-
mary one is the lack of colonoscopies performed mainly 
for screening purposes, which is likely due to the initiation 
of CRC screening programs at the age of 50 in our coun-
try. Another limitation is the small patient sample and the 
absence of follow-up data. Since we do not have a control 
group to compare with, our study contains epidemiolog-
ical information and a comparison had to be made with 
literature data.

Conclusion
In conclusion, considering the studies mentioned above, 
the rate of polyp and malignancy detection in colonoscopy 
performed according to the screening program for peo-
ple aged 50 and over is similar to the rates found in our 
study. Based on this similarity, it may be appropriate to 
include patients in the 45-50 age group within the scope 
of screening. However, it is obvious that randomized con-
trolled studies with a large patient population are needed 
to decide this.
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Amaç: Bu çalışma, Amerikan Kanser Derneği’nin kolorektal kanser (CRC) tarama yaşını 50’den 45’e düşürme önerisi doğrultusunda plan-
landı. Çalışmamız, 45-49 yaş arası Türkiye’deki hastalarda kolonoskopik polipektomi sonuçlarını değerlendirmeyi amaçlamaktadır. Böylelikle 
kolorektal poliplerin ve malignitelerin prevalansı ve özellikleri incelenerek Türkiye için bir veri tabanı oluşturulması hedeflenmektedir.

Gereç ve Yöntem: Hastanemiz endoskopi ünitesinde Eylül 2020 ile Eylül 2023 tarihleri arasında gerçekleştirilen kolonoskopiler retrospek-
tif olarak incelendi. Polip veya malignite tanısı almış 45-49 yaş aralığındaki hastalar çalışmaya dahil edildi. Verilerine ulaşılamayan hastalar, tam 
kolonoskopi yapılamayanlar, tarama amaçlı yapılan kolonoskopiler, malignite öyküsü ve polip sendromu olanlar, polipektomi sonrası takipte 
olan hastalar çalışma dışı bırakıldı. Çalışmaya alınan hastaların demografik bilgileri, kolonoskopi endikasyonları ve patolojik bulguları analiz 
edildi. İstatistiksel analizler SPSS sürüm 25.0 kullanılarak yapıldı ve p değeri <0.05 istatistiksel olarak anlamlı kabul edildi.

Bulgular: 748 hastadan polip veya malignite tespit edilen 106’sı çalışmaya dahil edildi. Hastaların çoğunluğu erkek (%56.6), ortalama yaş 
47.07±1.52 idi. Önemli kolonoskopi endikasyonları benign perianal hastalıklar (%34), bağırsak alışkanlıklarında değişiklik (%27.4) ve anemi 
(%12.3) idi. Poliplerin çoğu sol kolon ve rektumda yer alıyor, çoğunlukla düşük dereceli displazi adenomları (%68.9) ve yüksek dereceli displazi 
adenomları (%9.4) idi. Polip tespit oranı %14.2 ve malignite oranı %2.8 idi.

Sonuç: Literatüre göre, 50 yaş ve üzeri kişiler için tarama programı kapsamında yapılan kolonoskopilerdeki polip ve malignite tespit oranı, 
çalışmamızda bulunan oranlarla benzerdir. Bu benzerlik temel alındığında, 45-50 yaş grubundaki hastaları tarama kapsamına almayı düşünmek 
uygun olabilir.

Anahtar Sözcükler: Kolorektal kanser; malignite; polip; tarama yaşı; Türkiye.

Kolorektal Kanser Tarama Yaşının Düşürülmesinin Erken Tanı ve Tedavi Üzerindeki 
Etkisi: Türk Kohortunda Retrospektif Bir Çalışma
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Motorcycle Accident Cases Presented to the 
Emergency Department Before and During 
the COVID-19 Pandemic

Emre Çetin,  Halil Doğan

Objective: To examine patients who presented to the emergency department following 
motorcycle accidents before and during the COVID-19 pandemic period in order to com-
paratively assess the incidence of these accidents, associated trauma severity, and patient 
outcomes.

Methods: In this retrospective observational study, we evaluated 1,137 patients who pre-
sented to the Adult Emergency Department of Bakırköy Dr. Sadi Konuk Training and Re-
search Hospital with injuries caused by motorcycle accidents. The electronic files of the 
patients who were determined to have presented to the emergency department after a mo-
torcycle accident were screened, and their age, gender, blood pressure, pulse, oxygen satura-
tion, respiratory rate, body temperature (at presentation), time of the accident, motorcycle 
speed at the time of the accident as reported by the driver, protective equipment used, time 
of arrival at the emergency department, length of stay in the emergency department and 
hospital, the types of treatment applied throughout the patients’ stay, and the outcomes of 
the patients were recorded in the case forms.

Results: Of the 1135 patients included in the study, 129 (11.4%) presented to the emer-
gency department before the pandemic and 1,006 (88.6%) during the pandemic period. 
There were 1,055 (93%) male patients and 80 (7%) female patients. Of all the patients, 145 
(12.9%) were hospitalized, and 990 (87.2%) left the hospital. Of those who left the emer-
gency room, 42 (3.7%) refused treatment, and 35 (3.1%) left without the physician’s approval. 
Of the hospitalized patients, 20 (1.8%) were admitted to the intensive care unit, and four 
(0.4%) were referred to other hospitals. Upon examination of in-hospital mortality, it was 
determined that 1,132 (99.7%) patients survived, and three (0.3%) died. When assessing the 
association between injury locations according to the use of full-body protective equipment, 
a correlation was found in terms of head and neck, lung, extremity, pelvis, and multi-trauma 
injuries.

Conclusion: Regardless of traffi density, the use of protective equipment by motorcycle 
drivers prevents serious injuries in accidents. The EMTRAS and ESI scores are clinical pre-
diction tools that can be used to predict mortality and morbidity in motorcycle accidents.
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INTRODUCTION

Trauma is one of the leading causes of mortality world-
wide.[1] According to the data of the World Health Orga-
nization (WHO) and the Centers for Disease Control and 
Prevention (CDC), more than nine individuals die every 
minute in the world as a result of violence and injury.[2] 
Trauma is the most common cause of death and disability 
in the population under the age of 35.[3] More than 50 mil-
lion patients receive some form of trauma-related medical 
care each year in the USA, and trauma patients constitute 
30% of all intensive care patients.[4] Globally, motor vehicle 

crashes rank as the third most prevalent cause of mor-
tality and are the primary cause of death in young adults, 
accounting for more than half of road traffi deaths.[5] In 
Türkiye, deaths due to accidents ranked sixth among all 
causes of mortality in 2018 and 2019.[6] Therefore, it is 
crucial to promptly assess injuries resulting from traffi ac-
cidents and ensure the use of protective equipment.

The COVID-19 pandemic necessitated that individuals 
stay at home and opt for home deliveries due to the re-
strictions implemented. Although this resulted in a decline 
in general traffic, it also prompted an increased involve-
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ment of motor couriers in traffic. In a previous study, 
Sutherland et al.[7] examined the rates of traffic accidents 
in different US states during the pandemic, and another 
study conducted in Peru reported that traffic accidents 
decreased during the pandemic lockdown period.[8] How-
ever, the authors expected an increase in traffic accidents 
in the post-lockdown period.

In this study, we examined 1,137 cases that presented to 
the emergency department of a tertiary health center fol-
lowing motorcycle accidents, with the aim of comparing 
the differences in the incidence of these accidents, associ-
ated trauma severity, and patients’ outcomes between the 
pre-pandemic and pandemic periods.

MATERIALS AND METHODS

This retrospective observational study included 1,137 pa-
tients aged 18 years and over who presented to the Adult 
Emergency Department of Bakırköy Dr. Sadi Konuk Train-
ing and Research Hospital after incurring injuries in mo-
torcycle accidents from March 11, 2019, through March 
10, 2022. The study was conducted in accordance with 
the ethical standards of the Declaration of Helsinki and 
approved by the Hospital Clinical Research Ethics Com-
mittee (No: 2022-15-04/Date: 01-08-22).

The emergency department where the study was con-
ducted serves a tertiary training and research hospital, to 
which approximately 300,000 patients are admitted annu-
ally. In addition to being a level 3 trauma center, this de-
partment is the center for cardiological and neurological 
emergencies.

The adult emergency department contains two red zones, 
one of which is allocated for trauma patients, and accepts 
ambulance referrals from the 112-emergency line. There 
are six stretchers and monitors in both rooms. In addition 
to these critical care rooms, there is a resuscitation room 
where only cardiac arrest patients are managed. There 
are also yellow and green zones where all outpatients 
are evaluated. In the red zone, patient admissions can be 
made through the 112-ambulance service. After the triage 
evaluation and doctor’s examination of outpatients, if nec-
essary, the management of the diagnosis and treatment 
process of patients is transferred to the red zone. Due to 
the round-the-clock provision of emergency services, the 
study was conducted continuously for 24 hours without 
interruption.

The study included 1,137 patients after sustaining injuries 
as a result of motorcycle accidents. The electronic files 
of the patients who were determined to have presented 
to the emergency department after a motorcycle accident 
were screened, and their age, gender, blood pressure, 
pulse, oxygen saturation, respiratory rate, body temper-
ature (at presentation), time of the accident, motorcy-
cle speed at the time of the accident as reported by the 
driver, protective equipment used, time of arrival at the 
emergency department, length of stay in the emergency 
department and hospital, the types of treatment applied 

throughout the patients’ stay, and the outcomes of the 
patients were recorded in the case forms. In addition, 
the emergency severity index (ESI) scores of the patients 
were calculated according to the information obtained at 
the time of presentation and recorded in the case forms. 
Lastly, the emergency trauma score (EMTRAS) was cal-
culated based on imaging, examination, and test findings 
accessed through the electronic system and recorded in 
the same forms.

Patients were evaluated for all exclusion criteria, and eligi-
ble patients with complete data were included in the sam-
ple. According to their presentation dates, the patients 
included in the sample were evaluated in three groups: 
pre-pandemic (March 11, 2019-March 10, 2020), lockdown 
period during the pandemic (March 11, 2020-March 10, 
2021), and post-lockdown period during the pandemic 
(March 11, 2021-March 10, 2022). After the study was 
completed, the data in the study forms were recorded in 
electronic format for statistical analysis. A data collection 
form prepared by the researchers was used to collect data 
in a standard way. Using this form, the following informa-
tion was recorded regularly throughout the study:

The patient’s name, surname, and protocol number; the 
date and time of the patient’s presentation to the emer-
gency department; whether the patient presented during 
the lockdown or post-lockdown period for those who 
presented during the pandemic; the patient’s age and gen-
der; the time of the accident; the speed at which the ac-
cident occurred (according to the anamnesis taken from 
the driver); protective equipment use; whether the patient 
was working as a motor courier; vital parameters (pulse, 
respiratory rate, blood pressure, body temperature, and 
SpO2) at the time of presentation to the emergency de-
partment; physical examination findings; injury areas; types 
of injuries; fracture area in the presence of a bone fracture; 
laboratory findings according to the blood samples taken 
at the time of presentation; EMTRAS and ESI scores; 
length of stay in the emergency department and hospi-
tal; hospitalization and discharge status; inpatient clinic to 
which the patient was admitted if hospitalization was re-
quired; and outcomes (ward admission, intensive care unit 
admission, and in-hospital mortality).

Inclusion criteria
- Presenting to the emergency department following a mo-
torcycle accident from March 11, 2019, through March 10, 
2022, and being assigned the International Classification of 
Diseases code V29.9

- An age of 18 or over

- Complete data being accessible through the electronic 
system

- Examination findings being accessible through the elec-
tronic system

- Data availability for the calculation of the ESI and 
EMTRAS scores



Exclusion criteria
- Lack of patient consent to participate in the study

The primary endpoint of the study was the incidence of 
patient presentations to the emergency department as a 
result of a motorcycle accident. The secondary endpoint 
was the relationship between the evaluation scores and 
outcomes of patients who presented to the emergency 
department following a motorcycle accident.

Statistical Analysis
Continuous variables were expressed as mean ± standard 
deviation or median (minimum-maximum) according to 
normal or non-normal data distributions. Categorical vari-
ables were presented as absolute values and percentages. 
The Kolmogorov-Smirnov and Shapiro-Wilk tests were 
used to evaluate the distribution of the data. In correla-
tion analyses, Pearson’s rho test was used for parametric 
data and Spearman’s rho test for non-parametric data. The 
comparison of the groups was undertaken using the Man-
n-Whitney U and Wilcoxon W tests for continuous vari-
ables, while the Pearson χ2 and Fisher’s exact tests were 
utilized for categorical variables. The Kruskal-Wallis test 
was conducted to examine the relationship of the ordi-
nal three-group data with other independent groups. The 
statistical alpha significance level was accepted as p<0.05. 
Statistical analysis of the data was undertaken using IBM 
SPSS version 25.

RESULTS

A total of 754,961 patients presented to the Adult Emer-

gency Department of Bakırköy Dr. Sadi Konuk Training and 
Research Hospital between March 11, 2019, and March 10, 
2022. Of these patients, 626,066 were excluded because 
they had reasons other than trauma. In addition, 126,045 
of the trauma patients were excluded because they were 
not motorcycle drivers; 375 were excluded because they 
were motorcycle drivers under the age of 18; and 836 were 
excluded due to missing data. Lastly, although 502 patients 
had available electronic data, they were not included in the 
study due to a lack of information on whether they used 
protective equipment. After applying the inclusion and ex-
clusion criteria, the study was conducted with a total of 
1,137 motorcycle drivers who had had a traffic accident. Of 
the patients included in the study, 129 (11.4%) presented 
to the emergency department before the pandemic, and 
1,006 (88.6%) during the pandemic. There were 1,055 
(93%) male and 80 (7%) female patients. The mean age of 
the patients was 25.61±5.74 years.

Table 1 shows the comparison of the demographic char-
acteristics and vital parameters of the patients according 
to their presentation periods. Upon examining the labo-
ratory values of the patients presenting before and during 
the pandemic, statistically significant differences were de-
tected in white blood cell count (p=0.000), platelet count 
(p=0.006), neutrophil count (p=0.000), and activated par-
tial thromboplastin time (p=0.000) (Table 2).

The ESI scores statistically significantly differed between 
the pre-pandemic and pandemic lockdown groups, with 
the latter having a higher mean rank than the former 
(p=0.000). There was also a statistically significant differ-
ence in the EMTRAS scores of the pre-pandemic and pan-

Table 1. Comparison of the demographic characteristics and vital parameters of the patients according to the presentation 
period  

Pre-pandemic  Pandemic p z u
(n=129) (n=1,006)

median (25th- 75th)  median (25th-75th)

SBP (mmHg) 120.0 (115.5-124.0) 122.0 (119.0-127.0) 0.002 -3.172 53,860.50
DBP (mmHg) 75.0 (72.5-80.0) 80.0 (74.0-85.0) 0.000 -4.849 48,388.50
Pulse (beats/min) 76.0 (74.0-80.5) 75.0 (75.0-78.0) 0.096 -1.666 59,180.50
Respiratory rate
(breaths/min) 15 (13-15) 15 (15-16) 0.000 -4.645 49,706.50
SpO₂ (%) 99 (99-100) 99 (98-99) 0.000 -4.165 51,409.00
Body temperature (˚C) 36.2 (36.1-36.4) 36.2 (36.2-36.4) 0.068 -1.822 58,607.00
Speed at the time of accident
(km/h) 40 (40-60) 40 (30-40) 0.000 -7.217 40,765.00
Length of stay in emergency 95.0 (48.5-233.5) 103.0 (54.0-201.0) 0.686 -0.404 63,469.50
department (min)
Length of hospital stay (min) 97.0 (50.0-258-5) 103.0 (54.0-210.0) 0.894 -0.133 64,420.00

Pre-pandemic Pandemic P t 95% confidence interval
(n=129) (n=1,006) Lower  Upper
mean±SD mean±SD bound  bound

Age 24.74±5.68 25.72±5.74 0.68 -1.82 -2.033 0.073

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; SpO₂: Oxygen saturation; SD: Standard deviation.
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cerning the GCS scores, a statistically significant difference 

was found between the pre-pandemic and pandemic post-

lockdown groups, with the latter having a higher mean 

demic lockdown groups, with the former having a higher 

mean rank than the latter [318.17 (median: 0 (min: 0-max: 

7)) vs. 277.28 (median: 0 (min: 0-max: 4))] (p=0.000). Con-

Table 2. Laboratory values of patients admitted before and during the pandemic period

Pre-pandemic  Pandemic P Z U
(n=129) (n=1,006)

median (25th- 75th)  median (25th-75th)

WBC count (10 e3/uL) 9.03 (7.57-10.75) 8.17 (6.69-9.57) 0.000 -4.442 49,318.00
Platelet count (10 e3/uL) 238.0 (197.5-277.0) 228.5 (189.0-264.0) 0.006 -2.756 55,238.50
Neutrophil count 5.60 (4.42-7.35) 4.61 (3.55-6.23) 0.000 -4.710 48,379.00
Lymphocyte count 2.49 (1.93-2.82) 2.31 (1.75-2.74) 0.068 -1.828 58,479.00
Neutrophil/lymphocyte ratio 2.15 (1.63-3.80) 2.03(1.49-2.86) 0.056 -1.910 58,192.50
Hematocrit (%) 43.20 (41.55-45.50) 43.80 (41.90-45.80) 0.132 -1.506 59,610.50
ALT (U/L) 19 (15-27) 19 (15-26) 0.355 -0.925 61,651.00
AST (U/L) 26 (20-34) 29 (21-37) 0.208 -1.259 60,483.00
PTT (sec) 14.0 (12.5-15.1) 13.9 (13.1-14.7) 0.947 -0.066 64,656.00
aPTT (sec) 29.40 (27.15-33.50) 28.10 (25.70-29.60) 0.000 -5.142 46,881.00
INR 1.05 (0.97-1.13) 1.04 (0.96-1.11) 0.091 -1.688 58,977.00
Base excess (mmol/L) 1.2 (-0.1-2.1) 1.5 (0.3-2.3) 0.060 -1.883 58,295.50
Lactate (mmol/L) 1.50 (1.10-1.95) 1.60 (1.20-2.00) 0.244 -1.166 60,811.00

Pre-pandemic Pandemic P t 95% confidence interval
(n=129) (n=1,006) Lower  Upper
mean±SD mean±SD bound  bound

Hemoglobin (gr/dL) 14.36±1.58 14.64±1.17 0.5 -1.96 -0.567 0.001
1

WBC: White blood cell; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; PTT: Prothrombin time; aPTT: Active partial prothrombin 
time; INR: International normalized ratio.

Table 3. Comparison of fractures between the pre-pandemic and pandemic periods

Pre-pandemic Pandemic p
n (%) n (%) 

Skull fracture 3 (2.3) 20 (2.0) 0.739*
Maxillofacial fracture 10 (7.8) 54 (%5.4) 0.269
Cervical vertebra fracture 4 (3.1) 13 (1.3) 0.118*
Thoracal vertebral fracture 5 (3.9) 12 (1.2) 0.035*
Lumbar vertebral fracture 4 (3.1) 20 (2.0) 0.341*
Pelvic-sacroiliac bone 
fracture 8 (6.2) 10 (1.0) 0.000*
Rib fracture 7 (5.4) 47 (4.7) 0.705
Femoral fracture 4 (3.1) 16 (1.6) 0.272*
Patellar fracture 0 (0.0) 9 (0.9) 0.609*
Tibial fracture 7 (5.4) 35 (3.5) 0.316*
Fibular fracture 2 (1.6) 29 (2.9) 0.567*
Foot-ankle fracture 15 (11.6) 53 (5.3) 0.004
Humerus fracture 4 (3.1) 21 (2.1) 0.517*
Radius fracture 3 (2.3) 37 (3.7) 0.613*
Ulnar fracture 3 (2.3) 9 (0.9) 0.147*
Hand-wrist fracture 5 (3.9) 50 (5.0) 0.586
Clavicular fracture 4 (3.1) 19 (1.9) 0.321*
Scapular fracture 3 (2.3) 6 (0.6) 0.072*
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rank than the former (351.06 [median: 15 (min: 6-max: 
15)] vs. 326.60 [median: 15 (min: 3-max: 15)]) (p=0.000).

Upon examining the use of protective equipment at the 
time of the accident, statistically significant differences 
were detected between the pre-pandemic, pandemic lock-
down, and pandemic post-lockdown periods in terms of 
helmet use, glove use, knee pad use, jacket use, and ful-
l-body equipment use (p=0.000, 0.019, 0.000, 0.001, and 
0.000, respectively). In addition, the rates of thoracic ver-

tebral fractures, pelvic-sacroiliac bone fractures, and foot-
ankle fractures statistically significantly differed between 
the pre-pandemic and pandemic periods (p=0.035, 0.000, 
and 0.004, respectively) (Table 3).

The evaluation of the injury sites of the patients according 
to whether they presented to the emergency department 
before or during the pandemic period revealed cardiac in-
juries in two (1.6%) cases before the pandemic and no case 
during the pandemic, extremity injuries in 100 (77%) and 

Table 4. Comparison of injury sites between the pre-pandemic and pandemic periods 

Pre-pandemic Pandemic p
n (%) n (%) 

Head and neck injury 24 (18.6) 232 (23.1) 0.254
Thoracic injury 23 (17.8) 177 (17.6) 0.947
Cardiac injury  2 (1.6) 0 (0.0) 0.013*
Abdominal injury  8 (6.2) 89 (8.8) 0.312
Extremity injury 100 (77.5) 967 (96.1) 0.000
Vertebral injury 12 (9.3) 142 (14.1) 0.133
Pelvic injury 9 (7.0) 10 (1.0) 0.000*
Genitourinary injury 3 (2.3) 10 (1.0) 0.176*
Multi-trauma 20 (15.5) 130 (12.9) 0.415

*Fisher’s exact test

Table 5. Comparison of injury sites between the pre-pandemic and pandemic periods 

Pre-pandemic Pandemic p
n (%) n (%) 

Outcome
Discharge 90 (69.8) 823 (81.8) 0.001
Hospitalization 27 (20.9) 111 (11.0) 0.001
Ward admission 19 (14.7) 99 (9.8) 0.087
Intensive care unit admission 8 (6.2) 12 (1.2) 0.001*
Refused treatment 4 (3.1) 38 (3.8) 1.000*
Left hospital without physician’s approval 5 (3.9) 30 (3.0) 0.585*
Referred 0 (0.0) 4 (0.4) 1.000*
Death 3 (2.3) 0 (0.0) 0.001*
Inpatient clinic
Orthopedics 15 (11.6) 82 (8.2) 0.184
General surgery 4 (3.1) 5 (0.5) 0.013*
Anesthesia and reanimation 3 (2.3) 3 (0.3) 0.022*
Neurosurgery 2 (1.6) 13 (1.3) 0.684*
Thoracic surgery 3 (2.3) 7 (0.7) 0.095*
Urology 0 (0.0) 1 (0.1) 1.000*
In-hospital mortality 3 (2,3) 0 (0,0) 0,001*

Pre-pandemic Pandemic P
n=8 n=12

median (25th-75th) median (25th-75th) 

Length of hospital stay for those 19,264 (7,080-33,770) 14,006 (5,131-35,247) 0.396**
requiring intensive care (min)

*Fisher’s exact test; **Mann-Whitney U test.
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967 (96.1%) cases, respectively, and pelvic injuries in nine 
(7.0%) and 10 (1.0%) cases, respectively. In addition, the 
rates of injury sites between the pre-pandemic and pan-
demic periods differ from each other (Table 4).

The inpatient clinics to which the patients were admitted 
were the general surgery clinic for four (3.1%) cases be-
fore the pandemic and five (0.5%) cases during the pan-
demic period, and the anesthesia and reanimation clinic for 
three (2%) and three (0.3%) cases, respectively. The pre-
pandemic and pandemic presentations showed statistically 
significant differences in relation to the rates of patients 
admitted to the general surgery and anesthesia and rean-
imation clinics (p=0.013 and 0.022, respectively). No sta-
tistically significant differences were observed in terms of 
the remaining inpatient clinics to which the patients were 
admitted (Table 5).

In-hospital mortality occurred in three (2.3%) cases before 
the pandemic and no case during the pandemic period, 
indicating a statistically significant difference (p=0.001).

DISCUSSION

Globally, motor vehicle crashes are the third most com-
mon cause of death and account for 50% of all road fa-
talities among young adults. Of the 1,135 cases included 
in our study, 1,055 (93%) were male and 80 (7%) were 
female. In a study conducted by Moskal et al.,[9] the rate 
of male patients was found to be 94.7%. In another study, 
Santos et al.[10] reported the rate of male cases to be 
85.81%. The higher rate of male patients in our study is 
consistent with the literature.[11,12]

According to WHO, the male gender is an important fac-
tor among the reasons that determine the occurrence of 
traffic accidents.[13]

In this study, the median length of stay in the emergency 
department was determined to be 101 (min: 53-max: 205) 
minutes, while the median length of hospital stay was 
103 (min: 53-max: 216) minutes. In a study conducted by 
Qasim et al.,[14] no significant difference was found between 
patients with/without personal protective equipment in 
the length of stay of trauma patients in the emergency 
department. In another study, Güngör et al.[11] evaluated 
59 patients who presented to the emergency department 
due to a motorcycle accident and reported their median 
stay in the emergency department as 134.50 (min: 15-max: 
705) minutes.

In a study conducted with 792 courier accidents in Seoul 
between 2007 and 2009, it was concluded that although 
motor accidents constituted only 5% of all accidents, the 
mortality rate was 12% due to the use of fast engines for 
fast delivery.[15] In our study, the median speed of the pa-
tients at the time of their motorcycle accident was found 
to be 40 (min: 30-max 40) km/h. Upon examining in-hos-
pital mortality, we determined that 1,132 (99.7%) patients 
survived, while three (0.3%) patients died.

We consider that the difference is due to the lower speed 

of motorcycle use in urban areas in our study and the 
lower vehicle density in traffic resulting from the prevailing 
pandemic conditions for much of the study period.

Before the pandemic, five (3.9%) of our patients had tho-
racic vertebral fractures, eight (6.2%) had pelvic-sacroiliac 
bone fractures, and 15 (11.6%) had foot-ankle fractures, 
while these fractures were detected in 12 (1.2%), 10 
(1.0%), and 53 (5.3%), respectively, during the pandemic 
period, indicating a statistically significant difference. In a 
study conducted by Salottolo et al.,[16,17] statistically signifi-
cant differences were found in the rates of superficial head, 
lower extremity, and knee injuries between the pre-pan-
demic and pandemic periods. We consider that the dispar-
ity between the two studies may be related to the differ-
ences in the rates of injury mechanisms. While Salottolo et 
al.[16] reported that 42.2% of the pre-pandemic cases were 
due to a simple fall and 43.8% of the pandemic cases were 
due to simple fall-related injuries, head trauma cases in our 
study were lower both before and during the pandemic pe-
riods due to the majority of our patients wearing a helmet 
at the time of the accident (71.3% and 85.8%, respectively).

In a study of 212 patients evaluating motorcycle accidents 
in Türkiye,[18] it was determined that 50% of the traumas 
resulting from motorcycle accidents were extremity in-
juries and 48.6% were head injuries. A study examined 381 
motorcycle accident injuries and reported that 75.5% of 
the fractures were of the lower extremity and 24.5% were 
of the upper extremity.[19] Similarly, in the current study, 
the rates of lower extremity fractures were higher both in 
the pre-pandemic and pandemic periods. In addition, ex-
tremity injuries constituted the most frequent injury sites 
at a rate of 77.5% before the pandemic and 96.1% during 
the pandemic period, and there was also a statistically sig-
nificant difference between the two groups.[19]

In this study, there was a negative correlation between 
the EMTRAS score and working as a motor courier. A 
negative correlation was also found between working as a 
motor courier and experiencing multiple traumas. In addi-
tion, the ESI score groups statistically significantly differed 
between the pre-pandemic and pandemic periods. While 
the rate of patients with ESI scores 1 and 2 was 13.9% 
before the pandemic, it was 2.1% during the pandemic pe-
riod. The ESI score groups statistically significantly differed 
between the pre-pandemic and pandemic periods. ESI is a 
five-level triage system with four basic decision stages in-
cluded in its algorithm that identifies patients who require 
urgent intervention and are at risk of being kept waiting 
and determines the triage category of the patient based 
on the probable use of resources.[20,21] An increase in the 
ESI score indicates a lower possibility of resource use or 
intervention requirements. Similar to our study, İlhan et 
al.[22] observed a statistically significant difference in the 
ESI score of their groups, but since our study was focused 
on motorcycle accidents, we detected a decrease in the 
patient group with ESI scores 1 and 2 during the pandemic 
period, while İlhan et al.[22] reported an increase in these 
patients during this period since they included all trauma 
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groups in their evaluation.

In our study, despite the increasing number of motorcycle 
accidents during the pandemic period, the EMTRAS and 
ESI scores were found to be better when compared to the 
pre-pandemic period. The decreased incidence of severe 
trauma during the pandemic, as indicated by the lower 
EMTRAS and ESI scores, can be attributed to increased 
inspections and reduced traffic density during this period, 
as well as the use of protective gear in accidents involving 
motor courier drivers. These findings suggest that it would 
be beneficial to implement company policies supporting 
protective equipment among motor couriers. Maintaining 
these policies at the same level in non-pandemic periods 
will be an important factor in preventing high mortality 
and morbidity in motorcycle accidents.

Limitations
The first limitation of our study is that it was conducted 
in a single center in a single province. There is a need for 
multicenter studies with a larger patient population to 
confirm the data obtained from our study. In addition, al-
though the study was conducted in a trauma center, our 
hospital being designated as a pandemic reference center 
during the pandemic period may have affected the homo-
geneity of presenting patients, which can be considered 
another limitation.

Conclusion
In this study, we determined that the use of full-body 
equipment by motorcycle riders and motor couriers 
had the potential to prevent serious injuries and trauma. 
Therefore, it is important for individuals working in this 
sector and employers to encourage the use of appropriate 
safety equipment that will protect the head, neck, lungs, 
extremities, and pelvic area while riding a motorcycle.
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Covid-19 Salgını Öncesinde ve Sırasında Acil Servise Başvuran Motosiklet Kazası 
Vakalarının Değerlendirilmesi

Amaç: COVİD-19 pandemisi öncesinde ve sırasında motosiklet kazası sonrası acil servise başvuran hastaları inceleyerek, bu kazaların görül-
me sıklığını, travma şiddetini ve hasta sonuçlarını karşılaştırmalı olarak değerlendirmek.

Gereç ve Yöntem: Bu retrospektif gözlemsel çalışmada, Bakırköy Dr. Sadi Konuk Eğitim ve Araştırma Hastanesi Erişkin Acil Servisi’ne 
motosiklet kazalarından kaynaklanan yaralanmalarla başvuran 1.137 hastayı değerlendirdik. Motosiklet kazası sonrası acil servise başvurduğu 
belirlenen hastaların elektronik dosyaları taranarak yaş, cinsiyet, kan basıncı, nabız, oksijen saturasyonu, solunum sayısı, başvuru anındaki 
vücut ısısı, başvuru zamanı gibi bilgiler incelendi. Kaza, sürücünün bildirdiği kaza anındaki motosiklet hızı, kullanılan koruyucu ekipman, acil 
servise varış zamanı, acil serviste ve hastanede kalış süresi, hastaların kalış süresi boyunca uygulanan tedavi türleri veri formuna kaydedildi.

Bulgular: Çalışmaya dahil edilen 1135 hastanın 129’u (%11.4) pandemi öncesinde, 1.006’sı (%88.6) pandemi döneminde acil servise başvur-
du. 1.055 (%93) erkek hasta ve 80 (%7) kadın hasta vardı. Hastaların 145’i (%12.9) hastaneye yatırıldı, 990’ı (%87.2) hastaneden ayrıldı. Acil 
servisten ayrılanların 42’si (%3.7) tedaviyi reddetti, 35’i (%3.1) ise doktor onayı olmadan ayrıldı. Yatan hastaların 20’si (%1.8) yoğun bakıma, 
4’ü (%0.4) diğer hastanelere sevk edildi. Hastane içi mortalite incelendiğinde 1.132 (%99.7) hastanın hayatta kaldığı, 3 (%0.3) hastanın ise 
öldüğü belirlendi. Tam vücut koruyucu ekipman kullanımına göre yaralanma yerleri arasındaki ilişki değerlendirilirken, baş ve boyun, akciğer, 
ekstremite, pelvis ve çoklu travma yaralanmaları açısından bir korelasyon bulundu.

Sonuç: Trafik yoğunluğu ne olursa olsun motosiklet sürücülerinin koruyucu ekipman kullanması kazalarda ciddi yaralanmaların önüne geçi-
mektedir. EMTRAS ve ESI skorları motosiklet kazalarında mortalite ve morbiditeyi tahmin etmek için kullanılabilecek klinik tahmin araçlarıdır.

Anahtar Sözcükler: COVID-19; motosiklet kazası; pandemi; travma; EMTRAS; ESI.
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The Relationship Between Hemoglobin A1c 
and Hemogram-derived Novel Inflammatory 
Indices

 Soner Yesilyurt,1  Ekmel Burak Ozsenel,2  Almila Senat,3  Osman Erinc1

Objective: An increasing number of studies are investigating the importance of new in-
flammatory markers derived from hemogram in the clinical management of diabetes, which 
is a chronic inflammatory condition. In this study, we aimed to assess the relation between 
HbA1c, Systemic Inflammatory Index (SII), Systemic Inflammation Response Index (SIRI), and 
Systemic Inflammation Aggregate Index (SIAI).

Methods: A total of 22,183 participants, including the control group (n=9100), prediabetes 
group (n=7087), and diabetes group (n=5996), were divided into 3 groups according to their 
HbA1c levels. In these 3 groups, hemogram-derived new inflammatory markers SII, SIRI, 
and SIAI values, as well as C-reactive protein, sedimentation, and leukocyte values, were 
evaluated.

Results: The median values of all 3 indices were found to be higher in the diabetes group 
compared to the other groups [SII=515(380-716), SIRI=0.93(0.66-1.35), SIAI=248(164-374), 
p<0.001]. In the control group, HbA1c and glucose values were not significantly correlated 
with inflammation indices (p>0.05). However, in the prediabetes group, significant correla-
tions were detected between SII and SIRI values and glucose (r=0.033, p=0.006; r=0.040, 
p=0.001) and HbA1c levels (r=0.038, p=0.001; r=0.069, p<0.001).

Conclusion: Hemogram-derived inflammatory indices showed a gradual increase in patient 
groups based on HbA1c levels, but weak correlations were found between HbA1c levels and 
inflammatory markers as indicators of glucotoxicity. Hemogram is an easily accessible and 
widely used test in clinical practice. Therefore, hemogram-derived indices may be an alter-
native to traditional inflammatory markers in assessing glycotoxicity-induced inflammation. 
The detection of inflammation, which positively correlated with HbA1c levels through new 
indices, may help in predicting diabetic complications.
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INTRODUCTION

Diabetes Mellitus (DM) is seen at a rate of approximately 
10% among adults according to the report published in 
2021. In the same report, it was stated that the prevalence 
of DM in Türkiye is 15% and it affects 7 million adults.[1] In 
addition to its incidence, diabetes is a disease that requires 
early diagnosis and treatment due to the microvascular 
and macrovascular complications it causes. Glycated he-
moglobin (HbA1c) is a commonly used test in the diag-
nosis of diabetes, treatment efficiency, and prediction of 
complications.[2] HbA1c is a biomarker that increases in 
direct proportion to non-enzymatically formed blood glu-
cose concentrations and shows the average blood glucose 

level for the last two to three months.[3] Glucotoxicity 
caused by chronically high blood glucose levels in patients 
with elevated HbA1c worsens the prognosis of the dis-
ease as it causes inflammation. Glucotoxicity pertains to 
the damaging effects of high blood sugar levels on tissues 
and is connected to insulin resistance, which promotes 
high blood sugar levels. Current studies have shown that 
chronic hyperglycemia increases the oxidative stress load 
through the formation of free oxygen radicals, causing in-
flammation and cell death.[4,5] Therefore, there are several 
researches in the literature investigating this dynamic re-
lationship between HbA1c and inflammation.[6-8] Inflamma-
tion can be demonstrated by many biomarkers, as well as 
by some formulas obtained from a complete blood count, 
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which is an easily accessible and inexpensive test in clinical 
practice.[9] In recent years, systemic inflammatory index 
(SII), systemic immune response index (SIRI), and systemic 
immune aggregate index (SIAI) obtained from complete 
blood count are new inflammatory indices derived from 
the use of absolute numbers of different cell groups and 
evaluated in different clinical situations.[10-12] Studies evalu-
ating new hemogram-derived indices with DM, which is a 
chronic inflammatory process, are scarcely any. Our study 
aimed to assess the relationship between HbA1c and SII, 
SIRI, and SIAI.

MATERIALS AND METHODS

In our study, the data of the patients who applied to the 
Taksim Education and Research Hospital Internal Medicine 
outpatient clinic between November 2020 and April 2023 
were obtained retrospectively from the hospital records. 
Ethics committee approval was obtained from Gaziosman-
pasa Education and Research Hospital Ethics Committee 
with the date 07.06.2023 and number 73. All procedures 
were carried out in accordance with the Helsinki Decla-
ration. Patients aged 18-99 years, hemoglobin levels be-
tween 12-16g/dL, and C-reactive protein (CRP) levels <5 
mg/dL were included in the study. Patients diagnosed with 
oncological, rheumatic, and autoimmune diseases, ad-
vanced liver and heart failure, pregnancy, and who had type 
1 diabetes mellitus, incomplete information in their med-
ical records were excluded from the study. Participants 
were divided into three groups according to HbA1c levels. 
HbA1c values below 5.7% were in the control group, be-
tween 5.7-6.4% were in prediabetes, and above 6.5% were 
in the diabetes group.[13] HbA1C levels of the patients 
were measured using ADAMS HV8380V, biochemical 
tests Roche Cobas c501, complete blood count Mindray 
BC6800, and erythrocyte sedimentation rate (ESR) Alifax 
devices.

Formulas of Indices Based on Hemogram:

Systemic inflammatory index (SII) = Neutrophil*Platelet/
Lymphocyte,

Systemic inflammation aggregate index (SIAI) = Mono-
cyte*Neutrophil*Platelet/Lymphocyte,

Systemic inflammation response index (SIRI) = Mono-
cyte*Neutrophil/Lymphocyte.

Statistical analysis
Statistical Package for the Social Sciences (SPSS) soft-
ware, version 20.0 was used for the statistical analysis of 
the study. Normality analyses of the variables were done 
with the Kolmogorov-Smirnov test. Variables that were 
not normally distributed were expressed as median in-
terquartile range (25th-75th percentile), while regularly 
distributed variables were expressed as mean and stan-
dard deviation. Categorical variables were expressed as 
frequency (%). ANOVA for normally distributed parame-
ters and Kruskal-Wallis test for non-normally distributed 
parameters were used to assess the differences of groups. 

The Pearson Chi-square test was performed in terms of 
categorical parameters. A p-value of <0.05 was considered 
significant for all analyses.

RESULTS

A total of 22,183 participants, including the control group 
(n=9100), prediabetes group (n=7087), and diabetes group 
(n=5996), were categorized into 3 groups according to 
their HbA1c values. Table 1 summarizes the demographic 
and laboratory data of the groups. Age distributions were 
statistically significant in the control, prediabetes, and di-
abetes groups (41(30-52), 56(47-64), 59(51-67), p<0.001, 
respectively). 67.6% of participants in the control group, 
63.6% in the prediabetes group, and 51.1% in the diabetes 
group were female, p<0.001. SII, SIRI, and SIAI values, 
which are inflammatory markers derived from hemogram, 
were found to be significantly different between the 
groups. The median values of all 3 indices were found to 
be higher in the diabetes group compared to other groups 
[SII=515(380-716), SIRI=0.93(0.66-1.35), SIAI=248(164-
374), p<0.001] (Table 1). The correlation of hemogram-
derived inflammatory markers with HbA1c and glucose 
levels is shown in Table 2. While HbA1c and glucose values 
were not correlated with inflammation indices in the con-
trol group (p>0.05), in the prediabetes group, SII and SIRI 
values were correlated with glucose (r=0.033, p=0.006; 
r=0.040, p=0.001) and HbA1c levels (r=0.038, p=0.001; 
r=0.069, p<0.001). Likewise, SIAI values and HbA1c lev-
els (r=0.066, p<0.001) showed a weak positive correlation 
in prediabetes patients. In the diabetes group, there was 
a linear relationship between glucose levels, SII, SIRI, and 
SIAI values (r=0.077, p<0.001; r=0.040, p=0.002; r=0.046, 
p<0.001, respectively). On the basis of all patients, the 
highest correlation was found between HbA1c and both 
SIRI (r=0.112, p<0.001) and SIAI values (r=0.114, p<0.001).

Table 3 summarizes the linear relationship between rou-
tine inflammatory markers and HbA1c and glucose levels. 
In the control group, HbA1c values showed a statistically 
significant positive correlation with ESR, CRP, and white 
blood cell (WBC) values (r=0.227, p<0.001; r=0.061, 
p<0.001; and r=0.046, p<0.001, respectively). In addition, 
CRP and glucose levels in the control group showed a small 
correlation but were statistically very significant (r=0.061, 
p<0.001). In the prediabetes group, correlations were also 
found between HbA1c levels and inflammatory markers 
(r=0.135, p<0.001 for CRP, r=0.110, p<0.001 for ESR, and 
r=0.069, p<0.001 for WBC). Glucose and ESR levels were 
weakly positively correlated among prediabetes patients 
(r=0.064, p=0.008). In diabetic patients, glucose and CRP 
levels were weakly correlated (r=0.079, p<0.001), while 
HbA1c values were correlated with both CRP (r=0.097, 
p<0.001) and WBC counts (r=0.070, p<0.001). On the 
basis of all patients, correlations of glucose values with 
ESR, CRP, and WBC were found, respectively (r=0.055, 
p<0.001; r=0.155, p<0.001; and r=0.103, p<0.001). Like-
wise, linear relationships were observed between HbA1c 
levels, CRP (r=0.244, p<0.001), ESR (r=0.245, p<0.001), 



Table 1. Demographic and laboratory data of the groups

  Control (n=9100) Prediabetes (n=7087) Diabetes (n=5996) p

Age, year 41 (30-52) 56 (47-64) 59 (51-67) <0.001
     *<0.001
     **<0.001
     ***<0.001
Gender 
 Female % 6151 (67.6) 4506 (63.6) 3063 (51.1) <0.001
 Male % 2949 (32.4) 2581 (36.4) 2933 (48.9) 
Glucose, mg/dl  92 (87-98) 101 (93-111) 152 (125-204) <0.001
     *<0.001
     **<0.001
     ***<0.001
HbA1c, % 5.40 (5.20-5.50) 5.9 (5.8-6.10) 7.70 (6.90-9.20) <0.001
     *<0.001
     **<0.001
     ***<0.001
Creatinine, mg/dl 0.71 (0.62-0.84) 0.76 (0.65-0.90) 0.80 (0.66-0.96) <0.001
     *<0.001
     **<0.001
     ***<0.001
AST, U/L 17 (14.06-20.60) 18 (15-21) 17 (14-21.35) <0.001
     *<0.001
     **=0.253
     ***<0.001
ALT, U/L 15 (11-22) 17 (13-24) 18 (13-26.60) <0.001
     *<0.001
     **<0.001
     ***<0.001
CRP, mg/dl 1.93 (1.04-3.83) 2.78 (1.43-3.53) 3.74 (1.87-4.07) <0.001
     *<0.001
     **<0.001
     ***<0.001
ESR mm/h 7 (4-12) 10 (5-18) 11 (6-21) <0.001
     *<0.001
     **<0.001
     ***=0.021
Hb, g/L 134 (125-145) 133 (124-144) 137 (125-148) <0.001
     *<0.001
     **<0.001
     ***<0.001
Leukocyte, x103/µL 7.02 (5.95-8.29) 7.38 (6.30-8.69) 7.99 (6.78-9.33) <0.001
     *<0.001
     **<0.001
     ***<0.001
Neutrophil, x103/µL 4.09 (3.29-5.10) 4.29 (3.48-5.29) 4.78 (3.88-5.82) <0.001
     *<0.001
     **<0.001
     ***<0.001
Lymphocyte, x103/µL 2.21 (1.84-2.66) 2.33 (1.90-2.84) 2.40 (1.93-2.94) <0.001
     *<0.001
     **<0.001
     ***<0.001
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it was seen that uncontrolled diabetes had an effect on 

hemogram indices.

and WBC (r=0.180, p<0.001).

As shown in Table 4, according to the regression analysis, 

Monocytes, x103/µL 0.43 (0.35-0.52) 0.45 (0.37-0.55) 0.48 (0.39-0.59) <0.001
     *<0.001
     **<0.001
     ***<0.001
Platelets, x103/µL 262 (224-304) 267 (228-311) 265 (222-312) <0.001
     *<0.001
     **=0.039
     ***=0.001
SII 479 (357-646) 488 (362-655) 515 (380-716) <0.001
     *=0.003
     **<0.001
     ***<0.001
SIRI 0.78 (0.56-1.09) 0.81 (059-1.16) 0.93 (0.66-1.35) <0.001
     *<0.001
     **<0.001
     ***<0.001
SIAI 203 (138-304) 218 (149-326) 248 (164-374) <0.001
     *<0.001
     **<0.001
     ***<0.001

HbA1c: HemoglobinA1c; AST: aspartate aminotransferase; ALT: alanine aminotransferase; CRP: C reactive protein; ESR: erythrocy-
te sedimentation rate; Hb: hemoglobin; SII: systemic inflammation index; SIRI: systemic inflammation response index; SIAI: Systemic 
inflammation aggregate index (*: Control vs pre-dm, **: Control vs DM, ***:Pre-dm vs DM).

Table 2. Correlation between hemogram-derived novel inflammatory markers and HbA1c and glucose levels

  SII SIRI SIAI

Control
 Glucose r=0.011 r=0.005 r=-0.011
  p=0.316 p=0.632 p=0.285
 HbA1c r=-0.012 r=0.007 r=0.015
  p=0.252 p=0.520 p=0.149
Prediabetes
 Glucose r=0.033 r=0.040 r=0.009
  p=0.006 p=0.001 p=0.439
 HbA1c r=0.038 r=0.069 r=0.066
  p=0.001 p<0.001 p<0.001
Diabetes
 Glucose r=0.077 r=0.040 r=0.046
  p<0.001 p=0.002 p<0.001
 HbA1c r=0.007 r=-0.014 r=-0.009
  p=0.564 p=0.283 p=0.488
All patients
 Glucose r=0.052 r=0.090 r=0.064
  p<0.001 p<0.001 p<0.001
 HbA1c r=0.058 r=0.112 r=0.114
  p<0.001 p<0.001 p<0.001

HbA1c: Hemoglobin A1c; SII: systemic inflammation index; SIRI: systemic inflammation response index; SIAI: Systemic inflammation aggregate index.
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DISCUSSION

We analyzed a total of 22,183 patient records and split 
them into three study groups: control, prediabetes, and di-
abetes groups. Female participant percentages were higher 
in all groups. Our results revealed that hemogram-based 
inflammatory indices including SII, SIRI, and SIAI gradually 
increase with glycated hemoglobin levels. In parallel with 
these results, conventional inflammatory markers such as 
CRP and ESR were elevated in prediabetic and diabetic 
patients. Additionally, we assessed the directional relation-
ship between the parameters related to glucotoxicity and 
inflammatory markers. Glucose and glycated hemoglo-
bin levels were poorly correlated with SII, SIRI, and SIAI 
levels in both prediabetic and diabetic patients, similarly 
with CRP, ESR, and WBC levels. However, there was no 
correlation in diabetic patients. That could be caused by 
the majority of the diabetic patients having similar HbA1c 

levels between 7-8%.

Blood glucose levels are maintained within the physiological 
range by the balance between tissue glucose consumption, 
gluconeogenesis, and insulin production. Hyperglycemia 
results from a disruption in any one of these three mech-
anisms. It has been shown in various studies that chronic 
hyperglycemia also causes inflammation through oxidative 
stress.[14,15]

Hemogram-derived indices SII, SIRI, and SIAI are markers 
that are being investigated with increasing interest to de-
termine the systemic inflammation status in various dis-
eases.[16-19] Liu et al.[20] assessed the SII levels in type 2 DM 
patients and showed that SII was an independent risk fac-
tor of diabetes mellitus and the patients who had higher SII 
levels were more likely to develop type 2 diabetes mellitus.

It is known that there is a relationship between HbA1c 
level and diabetic complications.[21] The relationship be-

Table 3. Correlation between routine inflammatory markers and HbA1c and glucose levels

  CRP ESR WBC

Control  
 Glucose r=0.061 r=0.026 r=0.018
  p<0.001 p=0.232 p=0.078
 HbA1c r=0.137 r=0.227 r=0.046
  p<0.001 p<0.001 p<0.001
Prediabetes 
Glucose r=0.032 r=0.064 r=0.009
  p=0.059 p=0.008 p=0.466
 HbA1c r=0.135 r=0.110 r=0.069
  p<0.001 p<0.001 p<0.001
Diabetes 
Glucose r=0.079 r=0.060 r=0.022
  p<0.001 p=0.088 p=0.086
 HbA1c r=0.097 r=-0.023 r=0.070
  p<0.001 p=0.511 p<0.001
All patients 
 Glucose r=0.155 r=0.055 r=0.103
  p<0.001 p<0.001 p<0.001
 HbA1c r=0.244 r=0.245 r=0.180
  p<0.001 p<0.001 p<0.001

HbA1c: Hemoglobin A1c; CRP: C reactive protein; ESR: erythrocyte sedimentation rate; WBC: white blood cell.

Table 4. Linear regression analysis for hemogram-derived markers and HbA1c levels

 SII SIRI SIAI

 St.B 95 %CI p St.B 95% CI p St.B 95 %CI p

Hba1c 0.053 6.32-12.4 <0.001 0.073 0.021-0.034 <0.001 0.059 5.46-9.90 <0.001
 Adjusted R2=0.003; p<0.001 Adjusted R2=0.005; p<0.001 Adjusted R2=0.003; p<0.001

SII: systemic inflammation index; SIRI: systemic inflammation response index; SIAI: Systemic inflammation aggregate index St. B: Standardized B value; 
95% CI: 95% Confidence interval.
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tween hemogram-derived new inflammatory indices and 
diabetic complications has been shown in various studies. 
Guo et al.[22] found a positive correlation between high SII 
values and the development of diabetic nephropathy in a 
study of 3937 patients. Song et al.[23] reported a retrospec-
tive study about the assessment of hemogram-derived in-
dices and diabetic patients with peripheral artery disease. 
According to their results, SII, SIRI, and SIAI levels were 
higher in the diabetic patients with peripheral artery dis-
ease (PAD) compared to the patients without PAD. Also, 
they showed a correlation between the severity of disease 
and the inflammatory indices. Similar to previous studies, 
in our study, SIRI and SIAI, in addition to SII, were found 
to be higher in the diabetes group than in other groups. In 
our study, it was observed that CRP, ESR, and WBC levels, 
which are acute phase reactants commonly used in clinical 
practice, were positively correlated with HbA1c levels in 
all three patient groups. In a retrospective study conducted 
by Demirkol et al.[24] with 9103 participants, it was shown 
that CRP values were significantly higher in hyperglycemic 
conditions. On the other hand, in the study conducted 
by Elimam et al.,[25] it was observed that the CRP value 
was significantly higher in the diabetic group than in the 
control group, but the same result could not be achieved 
in terms of ESR. Due to the retrospective design of our 
study, not being able to access the current treatments and 
complication status of the patients can be considered as 
our limitations. We could not obtain HbA1c data simul-
taneously with repeated hemogram measurements of the 
same patient in a sufficient number of participants. There-
fore, the change in HbA1c was not compared with the 
change in hemogram-derived indices of the same patient. 
This can be considered as another limitation of the study.

Conclusion
Hemogram-derived inflammatory indices showed a grad-
ual increase in patient groups based on HbA1c levels, but 
weak correlations were found between HbA1c levels and 
inflammatory markers as an indicator of glucotoxicity. 
Hemogram is an easily accessible and widely used test 
in clinical practice. Therefore, hemogram-derived indices 
may be an alternative to traditional inflammatory markers 
in assessing glycotoxicity-induced inflammation. The de-
tection of inflammation, which positively correlated with 
HbA1c levels through new indices, may help in predicting 
diabetic complications. Although new hemogram-derived 
indices have been studied in various clinical situations, to 
the best of our knowledge, our study is the first to inves-
tigate the relationship of all three indices together with 
HbA1c levels. Further prospective studies will be required 
to confirm the results of this study.
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Amaç: Kronik inflamatuvar bir durum olan diyabetin klinik yönetiminde hemogramdan elde edilen yeni inflamatuvar belirteçlerin önemini 
araştıran çalışmaların sayısı giderek artmaktadır. Bu çalışmada HbA1c ile Sistemik inflamatuvar indeks (Sİİ), Sistemik inflamasyon yanıt indeksi 
(SİYİ) ve Sistemik inflamasyon agregat indeksi (SİAİ) arasındaki ilişkiyi değerlendirmeyi amaçladık.

Gereç ve Yöntem: Toplam 22183 katılımcı HbA1c düzeylerine göre kontrol grubu (n=9100), prediyabet grubu (n=7087) ve diyabet grubu 
(n=5996) olmak üzere 3 gruba ayrıldı. Bu 3 grupta hemogramdan elde edilen yeni inflamatuvar belirteçler Sİİ, SİYİ ve SİAİ değerlerinin yanı 
sıra C reaktif protein, sedimantasyon ve lökosit değerleri değerlendirilmiştir.

Bulgular: Her üç indeksin ortanca değerleri diyabet grubunda diğer gruplara kıyasla daha yüksek bulundu [Sİİ=515 (380-716), SİYİ=0.93 
(0.66-1.35), SİAİ=248 164-374), p<0.001]. Kontrol grubunda, HbA1c ve glukoz değerleri inflamasyon indeksleri ile anlamlı bir korelasyon gös-
termemiştir (p>0.05). Ancak, prediyabet grubunda Sİİ ve SİYİ değerleri ile glukoz (r=0.033, p=0.006; r=0.040, p=0.001) ve HbA1c düzeyleri 
(r=0.038, p=0.001; r=0.069, p<0.001) arasında anlamlı korelasyonlar tespit edilmiştir.

Sonuç: Hemogramdan elde edilen inflamatuvar indeksler, HbA1c düzeylerine bağlı olarak hasta gruplarında kademeli bir artış göstermiştir, 
ancak glukotoksisitenin bir göstergesi olarak HbA1c düzeyleri ile inflamatuvar belirteçler arasında zayıf korelasyonlar bulunmuştur. Hemog-
ram klinik pratikte kolay ulaşılabilen ve yaygın olarak kullanılan bir testtir. Bu nedenle hemogramdan türetilen indeksler, glukotoksisiteye bağlı 
inflamasyonun değerlendirilmesinde geleneksel inflamatuvar belirteçlere alternatif olabilir. HbA1c düzeyleriyle pozitif korelasyon gösteren 
inflamasyonun yeni indeksler aracılığıyla saptanması, diyabet komplikasyonlarının öngörülmesinde yardımcı olabilir.

Anahtar Sözcükler: Diabetes mellitus; HbA1c; sistemik immün agregat indeksi; sistemik immün inflamasyon indeksi; sistemik immün yanıt 
indeksi.

Hemoglobin A1c ile Hemogram Kaynaklı Yeni İnflamatuvar İndeksler Arasındaki İlişki
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Term Pregnancy Following Uterine Prolapse 
Surgery, Literature Review and Case 
Presentation

 Gizem Boz İzceyhan,  Eralp Bulutlar,  Çetin Kılıççı

Objective: Herniation of the pelvic organs into or outside the vagina is what is known as 
pelvic organ prolapse (POP). This paper was prepared in order to offer a case report of our 
pregnant patient who reached term after undergoing this operation, as well as to conduct 
a literature review on the vaginally assisted laparoscopic sacrohysteropexy (VALSH) proce-
dure, which is a new method in the surgical treatment of POP. Both of these goals were 
accomplished through the writing of this article.

Methods: A patient who 32 years old was admitted to our hospital with a palpable mass 
in the vagina. Because our patient was planned to get pregnant in the future, we suggested 
that she undergo a procedure known as VALSH, which is a uterus-preserving operation. The 
patient, who became pregnant spontaneously one year after the operation, had a healthy 
baby by cesarean section on at 38 weeks of gestation.

Results: We conducted a literature review on the vaginally assisted laparoscopic sacrohys-
teropexy procedure, which is a new method in the surgical treatment of POP. It is unknown 
what kind of surgical procedure should be used to treat POP in young women who are still 
of childbearing age. Studies have shown that young women have an increased chance of POP 
recurrence following surgical treatment; however, no studies have been conducted to inves-
tigate the effect of surgical POP repair on subsequent pregnancies and the kind of delivery 
that occurs during those pregnancies.

Conclusion: No signs of prolapse returning were detected during the tests conducted at 
the 6th week, 6th month of pregnancy, and the 12th month postpartum. We believe that the 
surgical procedure we utilized is an appropriate treatment for women of childbearing age 
who plan to become pregnant. The lack of prolapse recurrence indicates that the pregnancy 
can progress to full term without complications.
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INTRODUCTION

Herniation of the pelvic organs into or outside the vagina 
is what is known as pelvic organ prolapse, or POP for 
short. It has been claimed that the prevalence rates of 
POP around the world range from 1-65%. There are not 
enough prevalence data available for POP, and the majority 
of the available prevalence data are based on symptoms 
rather than a physical examination.[1]

Women who have symptomatic prolapse have the option 
of having their condition maintained conservatively or 
being treated surgically for their condition. The options 
of conservative treatment and surgical treatment should 
both be made available to these patients. There is no data 
of sufficient quality available to compare these two meth-
ods.[2]

To restore anatomy with the least amount of morbidity 
and the lowest possible risk of recurrence, the appropri-
ate surgery should be undertaken. The restoration of the 
pelvic floor can be done using abdominal, vaginal, or la-
paroscopic techniques, which are the three methods that 
have been presented thus far. However, in the majority of 
instances, hysterectomy does not repair problems linked 
to compromised pelvic support structures such as the 
uterosacral and cardinal ligaments. Hysterectomy is still 
regarded as the primary operation to correct uterovaginal 
prolapse.[3] In addition, there is a rise in the number of 
women who are opting out of having a hysterectomy be-
cause they are under the impression that the uterus plays 
a part in the level of sexual satisfaction one experiences.[4]

POP patients may undergo natural tissue healing, mesh 
operations, or minimally invasive surgical procedures as 

Original Article

Correspondence: Gizem Boz 
İzceyhan,

Zeynep Kamil Women’s and 
Children’s Diseases Training and 

Research Hospital, Istanbul, Türkiye

E-mail: gizemboz@hotmail.com

Keywords: Prolapsus; term 
pregnancy; vaginally assisted 
laparoscopic sacrohystero-

pexy.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

https://orcid.org/0000-0002-3358-6250
https://orcid.org/0000-0002-2246-4899
https://orcid.org/0000-0002-9674-2505


part of their surgical treatment. Laparoscopic or robotic 
procedures for POP repair are currently experiencing a 
surge in popularity and are continuously undergoing devel-
opment.[5] There is a wide selection of surgical therapies 
available, but there is no consensus on which one is the 
most effective.[6]

At this time, it is unknown what kind of surgical procedure 
should be used to treat POP in young women who are still 
of childbearing age. Studies have shown that young women 
have an increased chance of POP recurrence following sur-
gical treatment; however, to this day, no studies have been 
conducted to investigate the effect of surgical POP repair 
on subsequent pregnancies and the kind of delivery that 
occurs during those pregnancies.[7]

This paper was prepared to offer a case report of our 
pregnant patient who reached term after undergoing this 
operation, as well as to conduct a literature review on 
the vaginally assisted laparoscopic sacrohysteropexy pro-
cedure, which is a new method in the surgical treatment of 
POP. Both of these goals were accomplished through the 
writing of this article.

MATERIALS AND METHODS

The laparoscopic and vaginal combination sacrofixation 
technique was initially described in 1999 by Godin et al.,[8] 
and its long-term effects have been discussed. On Decem-
ber 16, 2020, we carried out this procedure following the 
definition provided by Fayyad et al.,[9] and all three of the 
definitions provided by Sanverdi et al.[10] This procedure, 
planned for the patient who was brought into the op-
erating room in the lithotomy position, was carried out. 
Following the completion of any necessary surgical oper-
ations, the operation will be divided into three distinct 
stages. The first and third portions were carried out using 
laparoscopic techniques, whereas the second section was 
carried out using vaginal techniques.

The placement of the laparoscopic ports was the first step, 
with the 10mm port being positioned umbilically and 2 or 
3 ports being positioned laterally or suprapubically. At the 
beginning of the procedure, an incision was made on the 
sacral promontory, through the peritoneum. Under the 
peritoneum, a tunnel measuring five centimeters in length 
was excavated to reach the lower cervix from the sacral 
promontory. After that, the mesh was positioned on the 
surface of the promontory.

The procedure is now in its second stage, which has just 
begun. In the second part of the procedure, a vaginal semi-
circular incision was used to access the posterior cervicov-
aginal junction. This was done during the vaginal portion of 
the procedure. A retroperitoneal tunnel was constructed 
using the curved ring forceps to reach right adjacent to the 
promontory, and the peritoneum was perforated during 
this process. During the process of creating this tunnel, 
simultaneous laparoscopic visualization was carried out. 
The vaginal side of the mesh was then advanced towards 
the posterior cervicovaginal junction with the assistance 

of the constructed tunnel. This was done after the vaginal 
side of the mesh was carried into the abdomen with the 
assistance of a 10-gauge trocar. After that, the process of 
attaching the mesh to the cervix got underway. At this 
stage, in contrast to Fayyad et al.,[9] to protect the tis-
sue integrity of the cervix, instead of performing cervical 
dissection, suturing was conducted by creating a tunnel 
at the 3 and 9 o’clock positions of the cervix. This was 
done to prevent the cervix from being cut open during 
the procedure. During the third and final stage of the pro-
cedure, the uterus was tightened laparoscopically, and on 
the promontory, four absorbable tuckers and four non-
absorbable 0 prolene sutures were used to give fixation. 
After that, a peritonization procedure using an absorbable 
3.0 polyglactin suture was carried out. After the bleeding 
was brought under control, the operation was finished. 
During the vaginal examination that was carried out on 
the first postoperative day, it was determined that the pa-
tient did not have a prolapse status.

CASE

A patient who was 32 years old and had a history of two 
normal spontaneous vaginal deliveries was admitted to our 
hospital with a palpable mass in the vagina. The patient’s 
previous deliveries had been normal. According to the 
POP-Q staging system, the examination revealed that the 
patient had uterine prolapse at the stage 4 level. During 
the transvaginal ultrasound, the adnexa was examined, and 
nothing out of the ordinary was seen. Because our patient 
was of childbearing age and planned to get pregnant in the 
near future, we suggested that she undergo a procedure 
known as vaginally assisted laparoscopic sacrohysteropexy 
(VALSH), which is a uterus-preserving operation. The pro-
cedure was carried out as stated on December 10, 2021. 
The duration of the operation was sixty-three minutes. At 
the 36th hour after surgery, the patient was released from 
our care because there were no difficulties. In the controls 
that were performed at six weeks, six months, and twelve 
months after surgery, we did not find any instances of re-
currence or any other complications.

The patient, who became pregnant spontaneously one 
year after the operation, had a healthy baby by cesarean 
section on February 22, 2022, at 38 weeks of gestation. 
The procedure was performed with the indication of oligo-
hydramnios. During the pregnancy follow-up examination, 
the patient did not show any signs of prolapse recurrence.

The mesh that had been inserted in the prior procedure 
could be seen during the cesarean section (Figure 1). After 
a postoperative period of 48 hours, both the mother and 
the infant were released from the hospital.

RESULTS

When dealing with pelvic organ prolapse, surgical op-
tions are broken down into two distinct categories. One 
of them supports hysterectomy for female patients who 
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do not intend to become pregnant in the foreseeable fu-
ture, while the other supports uterus-sparing surgery for 
female patients who do intend to become pregnant in the 
foreseeable future. In this particular instance, we opted 
for the VALSH procedure, which is a subtype of sacrohys-
teropexy and is one of the possibilities for surgeries that 
spare the uterus.

There was no evidence of a return of the prolapse in any 
of the examinations that were carried out during the sixth 
week of pregnancy, the sixth month, or the 12th month 
after delivery.

DISCUSSION

Currently, uterine-sparing procedures in POP are gaining 
popularity. The preferred surgical technique depends on 
the surgeon’s experience, the patient’s symptoms, age, co-
morbidities, the likelihood of pregnancy, and the desire to 
preserve the uterus.

The surgical technique VALSH, which is the subject of our 
article, is favored by the majority of surgeons due to its 
minimally invasive nature and low recurrence rate when 
literature data are followed. Since the cervix is surrounded 
by a membrane in the vaginal portion of our technique, its 
recurrence is anticipated to be lower than in other surgical 
procedures.

Even though it is an innovative method, it is preferable due 

to the decreased use of laparoscopic sutures and the fact 
that the majority of the surgery is conducted safely.

Reviewing the available literature, the operation was first 
conducted in 1999 by Godin et al.[8] In this study, 45 pa-
tients were examined, and control was attained six and 
thirty months after surgery. There was no recurrence of 
prolapse.

It was then presented in a retrospective study with 22 
patients by Rae et al.[11] in 2003. At 12.5 months postoper-
atively, no recurrence other than cystocele was detected 
in 3 patients in this study.

Pechman et al.[12] presented a 2011 study comparing vagi-
nally assisted laparoscopic sacrocolpopexy (VALS) and 
conventional laparoscopic sacrocolpopexy (LS) in patients 
undergoing concurrent hysterectomy. In this study, 44 pa-
tients underwent VALS surgery while 26 patients under-
went conventional sacrocolpopexy. There was no signifi-
cant difference between the complications and outcomes 
of the operation, and it was stated that the VALS operation 
required less time than the traditional sacrocolpopexy.

In 2012, Athanasiou et al.;[13] reported the postoperative 
12-month outcomes of the VALS operation they per-
formed on 27 vaginally hysterectomized patients, demon-
strating that the patients’ vaginal examinations improved 
in accordance with their anatomy.

Similarly, Zhu et al.[14] (2013) applied this technique to 
21 vaginal hysterectomy patients and reported achieving 
100 percent surgical success by evaluating the patients six 
weeks, six months, and twelve months postoperatively.

In 2014, Fayyad et al.[9] defined it. In this study, seventy 
patients with stages 3 and 4 uterine prolapse underwent 
vaginally assisted laparoscopic uterine sacropexy as surgi-
cal treatment. Patients completed the Prolapse Quality of 
Life Questionnaire (P-QOL) and were examined using the 
pelvic organ prolapse measurement system (POP-Q) pre-
operatively and postoperatively. The patients were eval-
uated three and twelve months after surgery. Sixty-four 
women (91.4%) reported relief in prolapse symptoms at 
12 months postoperatively, and 67 women (95.7%) were 
determined to have POP-Q grade 0 or 1 uterine level at 
12 months. Six women (8.5%) required additional surgical 
intervention for prolapse, three developed recurrent uter-
ine prolapse, and the remaining three developed sympto-
matic recurrent anterior vaginal wall prolapse. The average 
vaginal length did not differ between the preoperative and 
postoperative periods. Two patients developed complica-
tions related to mesh. There has been an important reduc-
tion in prolapse symptoms and quality of life.

In 2014, Elvira et al.[15] shared a case series of 32 patients in 
a comparative study. In this study, 18 patients underwent 
VALSH surgery, while 14 patients underwent total laparo-
scopic sacrohysteropexy surgery. Although the duration 
and postoperative recurrence rates of both procedures 
are comparable, the study concluded that the VALSH pro-
cedure is safer and less invasive, which makes it preferable.

Figure 1. The mesh that had been inserted in the prior procedu-
re could be seen during the cesarean section.
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Sanverdi et al.[10] presented a case series of 33 patients in 
which they conducted the operation in three stages as we 
did, however, they utilized the ascending retroperitoneal 
transfer approach. In these cases, there were no intraop-
erative complications, and no recurrence of prolapse was 
observed 12 months after surgery. VALSH is becoming 
more applicable as the peritoneal suturing is eliminated, as 
stated in a separate case report.[21]

Athanasiou et al.[22] shared the long-term outcomes of 114 
patients with advanced POP who underwent VALS with 
at least 3 years of follow-up. The mean follow-up period 
is seven years (range: three to ten years), and the overall 
success rate of surgery is 95.7% (90/94). Failures (4.3%) 
included one (1.1%) case of anatomical recurrence (Bp: 
+1), one woman (1.1%), who reported vaginal swelling 
symptoms, and two women (1%) who underwent pos-
terior colporrhaphy 6 and 12 months after the primary 
contains (2.1%).

In 2020, Tapisiz et al.[23] published an article that included a 
literature review and 20 cases. In this article, the authors 
emphasize the operation’s viability and effectiveness. In 
numerous articles, the operation phases and short- and 
long-term outcomes are described. However, neither the 
pregnancy relationship nor its outcomes were specified. 
In a patient with uterine prolapse who was 12 weeks and 
3 days pregnant, laparoscopic sacrohysteropexy was per-
formed and only published as a case report.[24]

When it comes to prolapse procedures, we believe that 
the VALS procedure is one of the least intrusive and most 
simply applicable options. More research is required if we 
are going to have a better understanding of the connection 
between prolapse and pregnancy.
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Amaç: Pelvik organların vajina içine veya dışına fıtıklaşması, pelvik organ prolapsusu veya kısaca POP olarak bilinen durumdur. Şu anda, henüz 
doğurganlık çağında olan genç kadınlarda POP’u tedavi etmek için ne tür bir cerrahi prosedürün kullanılması gerektiği bilinmemektedir. Bu 
yazı, bu ameliyatı geçirdikten sonra miadına ulaşan gebe hastamızı sunmak ve POP’un cerrahi tedavisinde yeni bir yöntem olan vajinal yardımlı 
laparoskopik sakrohisteropeksi prosedürü ile ilgili literatür taraması yapmak amacıyla hazırlanmıştır.. Bu hedeflerin her ikisi de bu makalenin 
yazılmasıyla gerçekleştirildi.

Gereç ve Yöntem: 32 yaşında iki normal spontan vajinal doğum öyküsü olan hasta vajinasında ele gelen kitle şikâyeti ile hastanemize 
başvurdu. Hastamızın doğurganlık çağında olması ve yakın gelecekte gebe kalmayı planlaması nedeniyle vajinal asiste laparoskopik sakrohis-
teropeksi (VALSH) olarak bilinen uterus koruyucu bir operasyon olmasını önerdik. Ameliyattan bir yıl sonra spontan gebeliği olan hasta, 38. 
gebelik haftasında sezaryen ile sağlıklı bir bebeğe sahip oldu.

Bulgular: POP’un cerrahi tedavisinde yeni bir yöntem olan vajinal asiste laparoskopik sakrohisteropeksi prosedürü ile ilgili literatür tara-
ması yaptık. Şu anda, henüz doğurganlık çağında olan genç kadınlarda POP’u tedavi etmek için ne tür bir cerrahi prosedürün kullanılması 
gerektiği bilinmemektedir. Çalışmalar, genç kadınların cerrahi tedaviyi takiben POP nüksetme ihtimalinin arttığını göstermiştir; ancak bugüne 
kadar cerrahi POP onarımının sonraki gebelikler üzerindeki etkisini ve bu gebeliklerde meydana gelen doğum şeklini araştıran hiçbir çalışma 
yapılmamıştır.

Sonuç: Gebeliğin 6. haftasında, 6. ayında ve doğumdan sonraki 12. ayında yapılan tetkiklerin hiçbirinde prolapsus rekürrensine dair bir bul-
guya rastlanmadı. Uyguladığımız cerrahi yöntemin gebelik beklentisi olan fertil çağdaki hastalar için uygun bir teknik olduğunu düşünmekteyiz. 
Prolapsus rekürensinin olmaması, gebeliğin miada ulaşabilmesi ve komplike hale gelmemesi düşüncemizi desteklemektedir.

Anahtar Sözcükler: Prolapsus; term gebelik; vajinal yardımlı laparoskopik sakrohisteropeksi.

Uterin Prolapsus Cerrahisi Sonrası Miada Ulaşan Gebelik, Literatür Taraması ve Vaka 
Sunumu
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The Relationship between Serum ACE 
Level and Disease Severity in Patients 
Hospitalized Due To COVID-19 pneumonia

 Berrin Zinnet Eraslan,1  Zeynep Yıldız,2  Sevda Şener Cömert,1 
 Nesrin Kıral,1  Ersin Demirer,1  Elif Torun Parmaksız,4  Ayşe Batırel3

Objective: The renin-angiotensin-aldosterone system (RAS) plays an important role in the 
pathophysiology of COVID-19. The role of the angiotensin-converting enzyme (ACE), which 
is part of RAS, in COVID-19 is unclear. The study aimed to investigate whether there was 
a relationship between serum ACE level at admission and disease severity in COVID-19.

Methods: A total of 158 patients hospitalized in our clinic between January 2021 and April 
2021 due to COVID-19 pneumonia were included in this study. Patients were divided into 
two groups: mild-moderate and severe pneumonia, according to the severity of the disease. 
The two groups were compared in terms of age, gender, symptoms and signs, comorbidities, 
laboratory parameters, serum ACE level, and mortality. Serum ACE level was measured by 
a spectrophotometric method.

Results: The mean age of the patients was 61 years (min: 18, max: 89), and 85 (53.5%) 
were male. The most common symptoms were dyspnea (61%), cough (57.2%), and malaise 
(49.7%). The number of leukocytes, C-reactive protein, ferritin, D-Dimer, and days of hos-
pitalization were higher in the severe pneumonia group compared to the mild-moderate 
pneumonia group, and the difference was statistically significant (p=0.004, p<0.001, p=0.005, 
p=0.01, p<0.001, respectively). The rates of intensive care unit admission, intubation, and 
mortality were higher in the severe pneumonia group (p=0.035, p=0.035, p=0.035, respec-
tively). The mean serum ACE level of the patients was 25.14 (min: 3.39, max: 75.28) U/L; no 
significant difference was found between the groups (p=0.61).

Conclusion: No correlation was found between serum ACE levels at the time of hospi-
talization and COVID-19 severity. Serum ACE levels at admission did not reflect disease 
severity.
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INTRODUCTION

In 2019, a new virus named severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), from the coronavirus 
(CoV) family, emerged in China and caused a pandemic 
that affected the entire world, especially with viral pneu-
monia.[1,2] Coronavirus disease 2019 (COVID-19) is highly 
contagious and has the capacity to cause more severe 
clinical forms such as upper airway disease to acute res-
piratory distress syndrome (ARDS).[3] This virus poses a 

greater risk, especially in the elderly and comorbid popula-
tion.[4,5] The virus binds to angiotensin-converting enzyme 
(ACE) 2 receptors to enter cells, similar to SARS-CoV.[6,7] 
The lung, most affected by SARS-CoV-2 infections, is re-
lated to its large surface area and the fact that 83% of the 
cells expressing ACE2 are type II alveolar epithelial cells.[8-

11] In addition to type II alveolar cells, ACE2 is expressed in 
myocardial, bladder, esophageal, ileum and colon epithelial 
cells and oral mucosa cells[9,10]
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ACE2 and ACE, which play a role in the renin-angiotensin-
aldosterone system (RAS), have a similar structure, and 
the imbalance between them is considered to play a role in 
ARDS.[12,13] ACE stimulates vasoconstriction by converting 
Angiotensin I (Ang ı) to Angiotensin II (Ang II) and acti-
vates thrombotic, proinflammatory, and fibrotic processes 
by binding to Ang II angiotensin type 1 (AT1) receptors. 
Ang II, converted by ACE, is an important peptide of RAS 
that induces vasoconstriction and exerts multiple biologic 
functions. Another effect of Ang II is to increase inter-
leukin-6 (IL-6), which is one of the poor prognostic factors 
for COVID-19.[14] It also increases Ang II, plasminogen ac-
tivator inhibitor-1, and tissue factor levels, causing throm-
bus in great arteries and arterioles.[15] In the non-classic 
RAS pathway, ACE2 has the ability to metabolize Ang II 
to Ang1-7.[9] Thus, it causes a decrease in inflammation, 
fibrosis, and thrombosis.[16,17] It has been reported that 
Ang(1-7) formation, which is transformed by ACE2, plays 
an important role in the clinic in studies conducted on 
ARDS models.[18]

The classic RAS route worsens impaired respiratory con-
ditions, and the non-classic route has a protective role in 
ARDS. Therefore, the role of RAS in the pathogenesis 
of COVID-19 is useful for managing and treating. There 
are studies on ACE2, the cell entry receptor of SARS-
CoV-2,[19] but few studies have been performed on serum 
ACE activity. ACE/Ang II and ACE2/Ang (1-7) routes may 
be associated with COVID-19 pneumonia. ACE activity 
may be associated with disease severity. There are con-
flicting results in the literature regarding ACE activity. 
The decrease in serum ACE activity was associated with 
COVID-19 severity, and serum ACE levels increased with 
the disease regression.[20] In another study, it was found 
that there was no relationship with disease severity [21]. 
We aimed to investigate baseline serum ACE activity and 
disease severity in COVID-19.

MATERIALS AND METHODS

Between January 2021 and April 2021, 159 patients aged 
18 years and over who had confirmed COVID-19 pneu-
monia and required inpatient follow-up and treatment 
were admitted to City Hospital. All patients were of Cau-
casian origin. This research was designed as a prospective 
and single-center study. The Ethics Committee (Decision 
no: 514/192/53) approved the study, and written informed 
consent was obtained. Nasopharyngeal or oropharyngeal 
swab samples defined as positive for SARS-CoV-2 using 
real-time reverse transcription polymerase chain reaction 
(RT-PCR) were determined as confirmed cases. The dis-
ease severity was defined as mild-moderate and severe 
pneumonia according to the COVID-19 guide.[22]

Tachypnea (respiratory rate ≥30/minute) or oxygen lev-
els with a pulse oximeter ≤90% in room air and bilateral 
diffuse pneumonia findings on radiology were classified 
as having severe pneumonia, and others as having mild 
or moderate disease. Patients under the age of 18 years, 

those with negative PCR tests, and pregnant women were 
excluded from the study. Demographic data, symptoms, 
comorbidities, biochemistry results, and radiologic ex-
aminations were obtained from hospital records. All data 
were reviewed by pulmonary physicians. Thoracic imaging, 
electrocardiogram, complete blood count, biochemistry, 
C-reactive protein, D-dimer, ferritin, and serum ACE ac-
tivity were evaluated on the 1st day of hospitalization. 
Cases were followed up until discharge or end of life in 
the hospital. Blood was taken from the patients immedi-
ately after they were admitted to the clinic. Samples were 
drawn into 5 mL Vacutainer® SST™ II tubes (BD, Franklin 
Lakes, NJ, USA) for CRP and ferritin and were centrifuged 
at 3000g for 10 minutes. For D-dimer test analyses, 2.7-mL 
BD Vacutainer Plus Plastic Citrate Tubes with 3.2% (109 
mmol/L) sodium citrate with a ratio of 9:1 blood/citrate 
were used. Blood samples were drawn into 3-mL BD Va-
cutainer K2EDTA Plus plastic tubes. For CBCs, measure-
ments were performed on the day of admittance. Ferritin 
was measured using a UniCel DxI 800 analyzer (Beckman 
Coulter, Brea, CA, USA), with a 2-site immunoenzymatic 
(“sandwich”) assay. CRP was measured on a BN II analyzer 
(Siemens, Germany), using an immunoturbidimetric assay. 
D-dimer was analyzed using a turbidimetric method on a 
fully automated Sysmex CS-2500 device (Sysmex Corpo-
ration, Norderstedt, Germany). Only ACE test samples 
were studied within 6 days.

Serum ACE Activity Assay: Peripheral blood samples were 
collected in BD Vacutainer® Serum Separating Tubes II 

Table 1. The characteristics of the patients

COVID-19 n =158

Sex/male  n %  85 (53,5)
Age/years* 61 (18-89)
Severe pneumonia n% 68 (42.8)
BMI* 28.89 (17.78-38.95)
Cough n% 91 (57.23)
Dyspnea n % 97 (%61)
Gastrointestinal symptoms n % 35 (22)
Fatigue n % 79 (49,7)
Miyalgia n % 48 (30,2)
Headache n % 11 (7)
Comorbidity n % 106 (66.7)
Hypertension n % 50 (31.4)
Diabetes mellitus 45 (28.3)
Cardiovascular disease n % 34 (31.5)
Asthma n% 12 (7.6)
Renal disease n % 12 (7.6)
Neurological disease n % 16 (10.1)
Serum ace U/L* 25,14 (3,39-75,28)
Intensive care support n % 23 (14.5)
Intubation  n % 22 (13.8)
Number of days of hospitalisation  9 (3-39)
Mortality n % 22 (13.8)



Advance Tube (SST) (Becton, Dickinson and Company, 
Franklin Lakes, NJ, USA). Thirty minutes after blood 
collection, the tubes were centrifuged at 2000 g for 10 
minutes, serum was separated, and stored at 2-8°C un-
til studied. According to the manufacturer’s recommen-
dations, samples for ACE were studied within 6 days of 
being taken. Serum ACE activity was measured according 
to the instructions (Ben S.r.l. Biochemical Enterprise, Via 
Pietro Toselli, 4, 20127 Milano, Italy) and analyzed using 

the Saturno-300 plus biochemistry analyzer (CRNOY 
S.R.I, Italy). Measurements were made using a kinetic spec-
trophotometric method.

Statistical Analysis

Analyses were performed using SPSS version 25.0 soft-
ware. Histogram plots and the Kolmogorov-Smirnov test 
were used to analyze the conformity of the variables to 
the normal distribution. For descriptive analyses, mean, 

Table 2. The characteristics of the mild-moderate pneumonia and  severe group

 Severe pneumonia Mild to moderate pneumonia p
 n=68 n=90 

Age (years) 62 (30-88) 57 (18-89) 0.194
Sex  Male n (%) 40 (58.8) 45 (49.4) 0.215*
Body mass index  28,24 (20,44-38,95) 29,4 (17,78-37,87) 0.187
Cough, n (%) 41 (60.29) 50 (55.56) 0,551
Shortness of breath, n (%) 48 (70,59) 48 (53.3) 0,028
GIS symptoms, n (%) 13 (19,12) 22 (24,44) 0,425
Fatigue, n (%) 40 (58,82) 39 (43,33) 0,054
Myalgia, n (%) 27 (39,71) 21 (23,33) 0,027
Headache n (%)* 4 (5,88) 7 (7.78) 0.64
Comorbidy n (%) 45 (66.18) 60 (66,67) 0,948
Hypertension, n (%) 17 (25.00) 33 (36.67) 0,118
Diabetes mellitus, n (%) 20 (29.41) 24 0,703
  (26,67) 
Renal disease, n (%) 4 (5.97) 8 0,496
  (8,89) 
Cardiovascular diseases, n (%) 15 (22.39) 18 (20) 0,716
Asthma, n (%) 5 (7.35) 7 (7.78) 0,920
Fever 36,65 (36-39,1) 36,6 (36-39,3) 0,820
Sp02 (%) 86.68±3.79 93.80±2.16 <0.001
Systolic (mmHg) 120 (90-180) 120 (90-164) 0.195
Diastolic (mmHg) 70 (50-100)           81 (57-110) 0.757
Heart rate (min) 81,5 (60-140) 81 (57-110 0.353
Leukocytes 7300 (1110-23080) 5740 (1110-16030) 0.004
Lymphocytes 1040 (200-7800) 1065 (180-3390) 0.472
Platelets 195500 (7000-493000) 186000 (83000-756000) 0.272
CRP (mg/dL) 96,6 (2-283) 55 (1,4-230) <0.001
Ferritin (ng/mL) 552 (31,7-2000) 326 (22,3-2000) 0.005
D-dimer (ng/mL) 770 (190-4400) 575 (190-4400) 0.010
Serum ACE (U/L) 25.6 (4.14-65.12) 24.58 (3.39-75.28) 0.612
Serum ACE (U/L)** 27.85 (4,52-65.12) 25,06 (3,39-75,28) 0.455
ACEI, n (%)         5 (7.46) 6 (6.67) 0.847
ARB blockers, n (%) 7 (10.45) 9 (10.11) 0.94
The hospitalization days 11 (4-39) 7 (3-20) <0.001
ICU admission, n (%) 14 8 0.035
 (20.59) (8.89) 
Intubation, n (%) 14 8 0,035
 (20,59) (8,89) 
Mortality n (%) 14 8 0,035
 (20,59) (8,89)

Mann Whitney-U Test. * chi-square test. ** Evaluated in patients not using ACE inh or ARB blockers.
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DISCUSSION

This study aimed to evaluate the relationship between ACE 
activity in COVID-19 and disease severity. No correlation 
was observed between serum ACE levels and the severity 
of COVID-19 disease. The outcomes remained consistent 
even after excluding individuals who used RAS blockers. 
Similar findings are reported in the literature.[21-24]

The RAS regulates blood pressure and electrolyte balance. 
It is regulated by the balance between ACE and ACE2. 
ACE plays a role in vasoconstriction, hypoxic, oxidative, 
and inflammatory changes. ACE2 is responsible for coun-
teracting the negative effects of Ang II. Therefore, the 
amounts of the two enzymes are the main regulators of 
the RAS.[23]

In the study of Güler et al.,[21] serum ACE activity was unre-
lated to disease severity. It was also not correlated with in-
flammatory markers. In their study, it was found that there 
was no significant difference in serum ACE levels between 
patients with COVID-19 and controls. In another study 
of 79 patients by Henry et al.,[24] similar results were ob-
tained. In a study of 103 patients conducted by Bayyiğit et 
al.,[25] no difference was determined between COVID-19 
patient groups in terms of serum ACE levels. These find-
ings suggest that the role of ACE2 may be more construc-
tive than ACE in the pathophysiology and SARS-CoV-2 in-
fection progression. ACE activity is mainly determined by 
its polymorphism. Studies have shown that the D allele of 
the ACE I/D polymorphism is associated with increased 
levels of serum and tissue ACE and Ang II.[26,27] ACE gene 
polymorphism could not be examined in our study.

Our study showed serum ACE activity was not correlated 
with inflammatory markers. Similar results were also ob-
served in the literature.[21] There are studies in the liter-
ature with different results. In a study by Chen et al.,[28] 
lower levels of serum ACE on admission were reported as 
a risk factor for COVID-19 disease progression. In addition, 
patients with ACE ≤33.5 U/L had higher levels of IL-2R, IL-
6, IL-10, CRP, and ferritin than those with ACE >33.5 U/L.

As shown in previous studies, disease severity and mor-
tality are associated with advanced age.[29] In a meta-anal-
ysis by Levin et al.,[29] it was demonstrated that mortality 
increases with age in COVID-19. In our study, the severe 
group was older. HT, CVD, and DM are critical risk factors 
in COVID-19. Approximately 66% of COVID-19 cases had 
comorbidities. HT, DM, and CVD were associated with 
RAS in our study. Consistent with current results, previ-
ous studies revealed that the most common comorbidities 
in patients with COVID-19 were HT and DM.[30]

In our study, leukocyte, CRP, D-dimer, and ferritin values, 
which are inflammation parameters, were found to be 
higher in the group with severe pneumonia. These findings 
are consistent with the literature.[31]

This study has several limitations. First, it was a single-
center study with a relatively small sample size. Second, 
serum ACE activity was measured only at admission; serial 

standard deviation, and median were used. Categorical 
variables were compared using the Chi-square test. P val-
ues below 0.05 were considered statistically significant.

RESULTS

A total of 158 patients who were hospitalized due to def-
inite COVID-19 were included, 85 (53.8%) of whom were 
male. The median age in the patient group was 61 (min: 
18, max: 89) years. Dyspnea (61%), cough (57.2%), and fa-
tigue (49.7%) were, respectively, the most common initial 
symptoms. Hypertension (HT) (31.4%), diabetes mellitus 
(DM) (28.3%), and cardiovascular disease (CVD) (21.5%) 
were the most common comorbidities. The mean serum 
ACE level was 25.14 (3.39-75.28) U/L. The mean length of 
stay in the hospital was 9 (3-39) days. A total of 22 (13.8%) 
patients died.

The characteristics of the patients are presented below 
(Table 1).

The characteristics of the mild-moderate pneumonia and 
severe group are shown in Table 2. There was no statisti-
cally significant variation observed in the sex distribution, 
age, and body mass index averages when comparing the 
groups (respectively p=0.215, p=0.194, p=0.187). The 
rates of shortness of breath, myalgia, need for intensive 
care, intubation, and mortality were significantly higher 
in the severe pneumonia group (respectively p=0.028, 
p=0.027, p=0.035, p=0.035, p=0.035). The leukocyte val-
ues of the group with mild-moderate pneumonia were 
lower than those of the severe group (p=0.004). Ferritin, 
D-dimer, and CRP values were higher in severe pneumonia 
than in mild-moderate pneumonia (p=0.005, p=0.010, and 
p<0.001, respectively). Serum ACE levels were insignificant 
between the groups (p=0.61). Serum ACE levels were also 
insignificant after patients on RAS blockers were excluded 
(p=0.45). No correlation was found between serum ACE 
activity and inflammatory parameters (CRP, ferritin, D-
dimer) (Table 3).

Table 3. Correlation between serum ACE and inflam-
mation parameters

  Serum ACE 

CRP 
 r 0.029
 p 0.714
Ferritin 
 r -0.059
 p 0.461
D-dimer 
 r -0.007
 p 0.928

Spearman correlation test
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measurements may better define the relationship between 
ACE and COVID-19 severity. Third, Ang II, ACE2 levels, 
and ACE gene polymorphism could not be evaluated.

Conclusion
This study demonstrated that serum ACE activity de-
creased in COVID-19 pneumonia and there was no cor-
relation between serum ACE level and disease severity. 
Serum ACE activity could not be used as a marker to 
determine the severity of COVID-19. Evaluation of the 
relationship between ACE2 activity and Ang II may help to 
determine the role of serum ACE in the pathogenesis, and 
new studies are needed.
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Amaç: Renin-anjiyotensin-aldosteron sistemi (RAS) COVID-19 patofizyolojisinde önemli bir rol oynamaktadır. RAS’ın bir parçası olan anji-
yotensin dönüştürücü enzimin (ACE) COVID-19’daki rolü belirsizdir. Bu çalışma, COVID-19’da başvuru sırasındaki serum ACE düzeyleri ile 
hastalık şiddeti arasında bir ilişki olup olmadığını araştırmayı amaçlamıştır.

Gereç ve Yöntem: COVID-19 pnömonisi nedeniyle Ocak 2021-Nisan 2021 tarihleri arasında kliniğimize yatırılan toplam 158 hasta çalış-
maya dahil edilmiştir. Hastalar hastalığın şiddetine göre hafif-orta ve ağır pnömoni olarak iki gruba ayrılmıştır. İki grup yaş, cinsiyet, semptom 
ve bulgular, komorbiditeler, laboratuvar parametreleri, serum ACE düzeyi ve mortalite açısından karşılaştırılmıştır. Serum ACE düzeyi spekt-
rofotometrik yöntemle ölçülmüştür.

Bulgular: Hastaların ortalama yaşı 61 (min: 18 maks: 89) olup 85 (%53.5)’i erkekti. 106 (%66.7) hastada ek hastalık mevcuttu. En sık 
semptom sırayla dispne (%61), öksürük (%57.2) ve halsizlikti (%49.7). Ağır pnömoni olan grupta lökosit, C-reaktif protein, Ferritin, D-Dimer 
ve yattığı gün sayısı hafif-orta pnömoni grubuna göre daha yüksek olup fark istatistiksel olarak anlamlı bulundu (sırayla p=0.004, p<0.001, 
p=0.005, p=0.01, p<0.001). Ağır pnömoni grubunda yoğun bakım ünitesine gidiş, entübasyon ve mortalite oranları daha yüksekti(sırayla 
p=0.035, p=0.035, p=0.035). Hastaların ortalama serum ACE düzeyi 25.14 (min: 3.39- max: 75.28) U/L olup her iki grup arasında anlamlı 
fark saptanmadı (p=0.61).

Sonuç: Hastaneye yatış sırasındaki serum ACE düzeyleri ile COVID-19 şiddeti arasında herhangi bir ilişki bulunmadı. Başvuru anındaki serum 
ACE düzeyinin hastalık şiddetini yansıtmadığı saptanmıştır.

Anahtar Sözcükler: Anjiyotensin dönüştürücü enzim; COVID-19; hastalık şiddeti; serum ACE.

COVID-19 Nedeniyle Yatan Hastalarda Serum ACE Düzeyi ile Hastalık Şiddeti 
Arasındaki İlişki
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Subcoracoid Effusion in Subscapularis Tears 
Is it a Radiological Marker?

 Ersin Şensöz,  Engin Eceviz

Objective: Diagnosing subscapularis tendon rupture in preoperative MRI slices can be chal-
lenging. This study investigated whether subcoracoid effusion (SE) is more common in sub-
scapularis tendon injuries and whether it can serve as a marker.

Methods: Patients with subscapularis tendon rupture were categorized as Group 1, consist-
ing of 26 patients, while patients with intact subscapularis tendon but other cuff pathologies 
were classified as Group 2, consisting of 116 patients. We evaluated the presence of effusion 
in the subcoracoid bursa, effusion in the subscapular bursa, acromiohumeral distance, and 
coracohumeral distance. We examined retrospectively 208 patients who underwent shoul-
der arthroscopy in the same clinic between January 2021 and August 2023. We included 
142 patients in the study who underwent surgery due to rotator cuff rupture. cuff rupture.
We reviewed preoperative MRI images and surgical notes of the patients. Patients with 
subscapularis rupture were categorized as Group 1, consisting of 26 patients, while patients 
with intact subscapularis but other cuff pathologies were classified as Group 2, consisting of 
116 patients. 

Results: No statistically significant differences were observed between the groups regarding 
sex, age, and gender. Of 142 patients, 26 (18%) had arthroscopically confirmed Ssc tears. 
Among these, 22 were repaired, and 4 underwent debridement. There was no significant 
difference between the groups regarding acromiohumeral distance (p=0.253) and coracohu-
meral distance (p=0.12). No significant difference was found in subscapular bursa effusion 
between the groups (p=0.81). The difference in SE between the groups was statistically 
significant (p=0.0003).

Conclusion: In our study, we showed the relationship between the sub finding and Ssc 
tears. We found no relationship between coracohumeral and acromiohumeral distance and 
subscapularis tears.
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INTRODUCTION

However, in recent years, with an understanding of its 
biomechanical significance and advancements in surgical 
techniques, there has been an increased focus on diagno-
sis and treatment.[1,2] Subscapularis tendon (Ssc) ruptures 
are injuries that can quickly go unnoticed. Diagnosing Ssc 
rupture in preoperative MRI slices can be challenging.[3] 
As a result, indirect indicators such as biceps dislocation 
and subscapularis muscle atrophy are used to estimate 
whether a tear is present.[4] Cases where the rupture goes 
undetected in preoperative MRI slices but is identified 
and repaired during surgery can also occur. Establishing 
an accurate preoperative diagnosis is crucial for surgical 
planning.

In the anterior shoulder, there are two bursae: subco-
racoid and subscapular bursae. The subscapular bursa is 

between the subscapularis muscle and the shoulder cap-
sule, and effusion in this region can be physiological. The 
subcoracoid bursa is beneath the inferior aspect of the 
coracoid process on the anterior surface of the subscapu-
laris muscle, and effusion in this area can be associated 
with intra-articular pathologies.[5] This study investigated 
whether subcoracoid effusion (SE) is more common in Ssc 
injuries and whether it can serve as a marker.

MATERIALS AND METHODS

We obtained ethical approval from the local ethics com-
mittee (Decision No: 2023/514/258/33 Date: 27.09.2023). 
We examined retrospectively 208 patients who underwent 
shoulder arthroscopy in the same clinic between January 
2021 and August 2023. Patients who were operated on 
due to rotator cuff pathology, whose MRI sections were 
taken completely and appropriately, and whose subscapu-
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laris evaluation during the operation was clearly stated in 
the operating note were included in the study. Patients 
with inadequate or inappropriate preoperative MRI images, 
those with instability, and those with a history of previous 
shoulder surgery were excluded. Among them, we includ-
ed 142 patients in the study who underwent surgery due 
to rotator cuff rupture. We reviewed preoperative MRI 
images and surgical notes of the patients. Patients with Ssc 
rupture were categorized as Group 1, consisting of 26 pa-
tients, while patients with intact Ssc but other cuff pathol-
ogies were classified as Group 2, consisting of 116 patients. 
There were no isolated Ssc ruptures. We examined all pa-
tients’ preoperative MRI images. We evaluated the pres-
ence of effusion in the subcoracoid bursa, effusion in the 
subscapular bursa, acromiohumeral distance, and coraco-
humeral distance. We assessed the presence of Ssc tears 
from the surgical notes. We performed the measurements 
by an orthopaedic surgeon with seven years of arthroscop-
ic surgical experience. With the assistance of a particular 
shoulder device, MRI images were evaluated with the pa-
tient in a supine position using a 1.5 Tesla MRI machine. 
We evaluated axial, sagittal, and coronal sections in oblique 
coronal MRI. The normality of distributions was assessed 
using the Shapiro-Wilk test and found to be normally dis-
tributed. The data were analyzed using SPSS version 22.0 
software (IBM Corporation, Armonk, NY, United States). 
Independent t-tests and Chi-Square tests were conducted 
for demographic data and measurement results.

RESULTS

No statistically significant differences were observed be-
tween the groups regarding sex, age, and gender (Table 1). 
Of 142 patients, 26 (18%) had arthroscopically confirmed 
Ssc tears. Among these, 22 were repaired, and 4 under-
went debridement. There was no significant difference 
between the groups regarding acromiohumeral distance 
(p=0.253) and coracohumeral distance (p=0.12). In 8 out 
of the 26 patients with Ssc tears (30.7%), preoperative 
MRI evaluations failed to detect the Ssc tear. Among the 
26 patients with Ssc ruptures, 17 (65.3%) had effusion in 
the subscapular bursa, while among the 116 patients with-
out Ssc tears, 73 (62.9%) had subscapular bursa effusion. 
No significant difference was found in subscapular bursa 
effusion between the groups (p=0.81). In 14 out of the 26 
patients with Ssc tears (53.8%), SE was observed, whereas 
23 out of the 116 patients without Ssc tears (19.8%) had 

SE. The difference in SE between the groups was statisti-
cally significant (p=0.0003) (Table 2).

DISCUSSION

With this study, we demonstrated the effectiveness of 
seeing SE on MRI images taken in the preoperative pe-
riod in diagnosing Ssc tears. Although we observed SE in 
some rotator cuff patients with intact Ssc, we found it to 
be significantly more frequent in patients with Ssc tears. 
Ssc tears were injuries not previously considered a major 
cause of shoulder problems. Orthopaedic surgeons gen-
erally treat partial tears conservatively and open repaired 
total tears.[6] However, in recent years, subscapular tears 
have begun to be diagnosed and treated more frequently.
[1] In a study published in 2005 with 84 patients, patients 
with isolated Ssc rupture were treated. Open repair was 
applied. It has been demonstrated that Ssc repair provides 
a functional contribution in selected patient.[7] Arthro-
scopic interventions on the Ssc began in the early 2000s. 
In 2001, the Ssc was visualized arthroscopically, and it was 
stated that not all lesions could be seen arthroscopically.
[8] Then, arthroscopic repair methods of the Ssc began to 
be applied, and their clinical benefits were demonstrated.
[9-11] We performed a surgical intervention on all patients. 
We detected Ssc tears, including debridement in 4 and 
repair in the others. As a result of biomechanical and clin-
ical studies, the effectiveness of repairing the Ssc tear on 
shoulder functions, especially in forward elevation, has 
been demonstrated. For this reason, more studies have 
begun to be conducted on the diagnosis and treatment of 
Ssc rupture. In order not to miss Ssc tears that are difficult 
to diagnose, new examination techniques[12] and new indi-
rect findings in MRI sections and arthroscopic images were 
stated.[13-17] In another study dated 2006, it was stated that 
out of 1345 patients who underwent rotator cuff repair, 

Table 1. Demographic comparison of groups

 Group 1 Group 2 p value
 n: 26 n:116

Age 57.73 55.38 0.95
Sex   0.59
Male 9 34 -
Female 17 82 -

Table 2. Radiological measurements of the groups

 Group 1 Group 2 p value
 n: 26 n:116
 (%) (%)

Subcoracoid effusion 14 23 0.000355
Subscapular effusion 17 73 0.81
Acromiohumeral distance (mm.) 8.01 8.26 0.25
Coracohumeral distance (mm.) 6.13 6.58 0.12



isolated or combined Ssc tear was detected in only 73 
patients. Open surgery was applied to these patients, and 
it was stated that there was an improvement in constant 
scores.[18] Arai R et al. found a Ssc tear in 19 (27.4%) of 435 
patients in whom they performed rotator cuff surgery.[19]

Siddhant K. Mehta detected Ssc tear in 14% of 354 asymp-
tomatic patients with rotator cuff rupture due to USG and 
physical examination.[20] However, since it was performed 
with asymptomatic patients and there was no surgical con-
firmation, Ssc tear was detected in patients with rotator 
cuff syndrome who presented symptomatically. It should 
be kept in mind that tears may occur more frequently than 
this.

Ismail Turkmen et al. detected Ssc rupture in 44 (38%) of 
114 patients to whom they performed arthroscopic ro-
tator cuff repai.[5] In the literature, the rate of Ssc tear in 
patients with rotator cuff pathology varies between 14-
38%. In our study, we found Ssc tears in 26 (18%) of 142 
patients. In this respect, this rate is compatible with the 
literature.

Burkhart et al. performed repair on 25 patients with Ssc 
tears, 8 of whom were isolated, and reported excellent re-
sults after 11 months of follow-up.[9] Adams et al. operated 
on 40 Ssc tears, 7 of which were isolated, and published 
their mid-term results. They achieved satisfactory clinical 
results after five years.[21] Denard et al. published the long-
term results of 79 patients. ASES reported improvements 
in UCLA scores and forward flexion.[22]

As recent studies have shown, repairing subscapularis 
muscle ruptures provides significant clinical improvement 
and has been accepted by orthopaedic surgeons. In our 
study, we applied debridement (partial tear) to 4 of 26 Ssc 
tears and repair to 22.

In Ssc tears, MRI is not as practical as it is for posterosupe-
rior tears. In studies, writers found MRI sensitivity low in 
subscapular tears.[2,23] Pfirrmann et al. found it more effec-
tive to evaluate subscapular tears with MR arthrography: 
95%-100% sensitivity and 55%-62% specificity for detect-
ing Ssc tears using MRA.[24] Furukawa et al. reported that 
sensitivity and specificity increased by using MRI sections 
from different angles.[3] Large retracted tears are more ac-
cessible to spot on MRI, and there is a lack of tendon 
continuity in axial sections. Fat infiltration may be visible in 
sagittal sections. However, it is more challenging to detect 
non-retracted tears on MR.[23]

Meyer et al. stated in their study that an increase in ten-
don length in axial MRI sections may indicate a tear.[25] In 
their study, Shi et al. examined the relationship between 
Ssc tears and biceps luxation. They stated there is a high 
probability of an Ssc tear if the biceps are luxated, but 
there is also an Ssc tear when the biceps are in place.[26]

The comma sign is a known finding in patients with re-
tracted supraspinatus and Ssc tear in arthroscopic view.
[27,28] There are studies in the literature that evaluate 
comma signs in MRI sections. Zappia Marcello, in his study, 
examined the MRI with comma sign findings of 110 pa-

tients who underwent arthroscopy. Jung et al. similarly 
mentioned the MRI finding and found it useful in full-thick-
ness supraspinatus and Ssc ruptures.[29,30]

As the literature shows, many studies have shown that 
detecting Ssc tears is more accessible on MRI. We stated 
in our study that the finding of SE would help diagnose an 
Ssc tear.

Yamamoto et al. discussed the findings of Neer and 
Hawkins. They reported that there were different com-
pression findings in both findings. They stated that there is 
compression under the subscapularis and coracoacromial 
arch in the Hawkins manoeuvre.[31] From this, there may 
be a relationship between the decrease in acromiohumeral 
distance and the Ssc tear. However, in our study, we did 
not detect any difference in acromiohumeral distance be-
tween the Ssc torn and intact groups (p=0.25).

Studies show that correlating decreased coracohumeral 
distance and subcoracoid impingement with Ssc tears. The 
narrowing of the coracohumeral distance may be related 
to the anterior translation of the humeral head.[32] There 
are opinions that superior migration of the humeral head 
due to a supraspinatus tear puts the Ssc at risk and nar-
rows the coracohumeral space. However, some patients 
have a narrow coracohumeral distance and an intact Ssc.[33] 
In our study, we did not detect any difference between the 
groups in terms of coracohumeral distance (p=0.12). The 
effectiveness of coracoplasty is controversial. Therefore, 
the relationship between coracohumeral distance and Ssc 
tear is unclear.[32,34]

Studies have revealed the importance of diagnosis and 
treatment of Ssc tear. Indirect findings, especially on MRI 
scans, come to the fore in the preoperative period regard-
ing these injuries, which are difficult to diagnose. In our 
study, we showed the relationship between the SE finding 
and Ssc tears. We found no relationship between coraco-
humeral and acromiohumeral distance and Ssc tears.

Our limitations include the retrospective nature of the 
study and the limited number of patients. New studies on 
this subject are necessary, with more patients prospec-
tively correlating with arthroscopic images.

Conclusion
Diagnosing Ssc tears is challenging, and neglecting them 
causes insufficient clinical results. Detection of SE in MRI 
images taken in the preoperative period makes diagnosis 
easier.
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Amaç: Ameliyat öncesi MR kesitlerinde subscapularis tendon rüptürünün teşhis edilmesi zor olabilir. Bu çalışmada subscapularis tendon 
yaralanmalarında subkorakoid efüzyonun (SE) daha sık görülüp görülmediği ve bunun bir belirteç olarak kullanılıp kullanılamayacağı araştırıldı.

Gereç ve Yöntem: Çalışmada rotator manşet yırtığı nedeniyle ameliyat edilen 142 hastayı retrospektif olarak inceledik. Subskapularis ten-
don yırtığı olan hastalar 26 hastadan oluşan Grup 1 olarak sınıflandırılırken, subskapularis tendonu sağlam ancak diğer manşet patolojileri olan 
hastalar 116 hastadan oluşan Grup 2 olarak sınıflandırıldı. Tüm hastaların ameliyat öncesi MR kesitleri incelendi. Subkorakoid bursada efüzyon 
varlığını, subskapular bursada efüzyonu, akromiohumeral mesafeyi ve korakohumeral mesafeyi değerlendirdik.208 hastayı retrospektif olarak 
inceledik. Çalışmaya rotator manşet yırtığı nedeniyle ameliyat edilen 142 hastayı dahil ettik. Hastaların ameliyat öncesi MR görüntülerini 
ve ameliyat notlarını inceledik. Subskapularis rüptürü olan hastalar 26 hastadan oluşan Grup 1 olarak sınıflandırılırken, subskapularis sağlam 
ancak diğer manşet patolojileri olan hastalar 116 hastadan oluşan Grup 2 olarak sınıflandırıldı.

Bulgular: Gruplar arasında cinsiyet, yaş ve cinsiyet açısından istatistiksel olarak anlamlı bir fark gözlenmedi. 142 hastanın 26’sında (%18) 
artroskopik olarak doğrulanmış Ssc yırtığı vardı. Bunlardan 22’si onarıldı, 4’üne debridman uygulandı. Akromiohumeral mesafe (p: 0.253) ve 
korakohumeral mesafe (p: 0.12) açısından gruplar arasında anlamlı fark yoktu. Gruplar arasında subskapular bursa efüzyonu açısından anlamlı 
fark bulunamadı (p: 0.81). Gruplar arasındaki SE farkı istatistiksel olarak anlamlıydı (p: 0.0003). 

Sonuç: Bu çalışma ile ameliyat öncesi dönemde çekilen MR görüntülerinde subkorakoid efüzyon görülmesinin subskapularis yırtıklarının 
tanısındaki etkinliğini ortaya koyduk. Subskapularis yırtığı olan hastalarda anlamlı olarak daha sık görüldüğünü bulduk. 

Anahtar Sözcükler: Efüzyon; rotator manşet yırtığı; subkorakoid; subskapularis. 

Subkorakoid Efüzyon, Subskapularis Yırtıklarında Radyolojik Bir Belirteç Midir?
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Efficacy of Cyclocryotherapy on Pain in 
Patients with Absolute Glaucoma

Burcu Yelmi,  Anıl Ağaçkesen,  Burak Tanyıldız,  Şaban Şimşek

ABSTRACT
Objective: The aim of this study was to evaluate the short-term efficacy of cyclocryother-
apy in pain control in 63 patients with absolute glaucoma who had pain and no vision despite 
maximum medical treatment.

Methods: 63 eyes of 63 glaucoma patients defined as absolute glaucoma were included in 
the study. The intraocular pressures, number of drops used, pain status and need for 
recur-rent therapy were compared before and after the procedure at 1 and 3 months.

Results: 13 of the patients were female and 40 were male. The mean age was 59.4±17.5 
years. 50 of the patients were diagnosed with neovascular glaucoma, 3 with congenital glau-
coma, 1 with primary open-angle glaucoma and 9 with angle-closure glaucoma. Preoperative 
mean intraocular pressure was 50.7±12 mmHg, while it was found to be 37.9±15.4 mmHg 
in the 1st month and 28.5±15.8 mmHg in the 3rd month postoperatively. The decrease in 
intraocular pressure before and after the procedure was statistically significant at 1 and 3 
months. (p<0.0001) Pain control was received 85% at the first month and 96% at the third 
month after the procedure. Number of medications that were used was found 3.00 and 
2.3±0.9 respectively before and after the procedure and this was statistically significant. 
(p<0.0001) While no phthisis was observed in any patient, evisceration was applied to 2 
patients because of uncontrolled pain.

Conclusion: Cyclocryotherapy may be a preferred treatment option before evisceration, as 
it is a non-invasive, inexpensive and easily applicable method in patients whose pain control 
cannot be achieved, although it has lost its former popularity with the discovery of new 
options in the surgical and medical treatment of glaucoma.
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INTRODUCTION

Glaucoma is one of the most common causes of blindness 
in the world. Absolute glaucoma can be defined as end-
stage glaucoma in which there is no vision and there is pain 
despite maximum medical treatment. While it is aimed to 
protect the visual field and visual acuity in the treatment 
of glaucoma, the goal in absolute glaucoma patients is to 
relieve the pain and to ensure the quality of life of the 
patient. Evisceration or enucleation can be applied for 
the control of glaucoma, but these options are left to the 
last due to cosmetic concerns. Although cyclocryother-
apy lost its popularity in current glaucoma treatment, it 
still has validity to control pain in patients with absolute 
glaucoma. In our study, we evaluated the effectiveness of 
cyclocryotherapy on intraocular pressure and pain in pa-
tients with painful absolute glaucoma in our clinic between 
2017 and 2019.

MATERIALS AND METHODS

The records of patients with absolute glaucoma who un-
derwent cyclocryotherapy between 2017 and 2019 were 
retrospectively reviewed. Sixty-three eyes of 63 patients 
who were older than 18 years of age had no light percep-
tion, had eye pain despite maximum medical treatment, 
and had an intraocular pressure above 21 mmHg were in-
cluded in the study. Patients were evaluated in terms of in-
traocular pressure before and after the 1st and 3th months 
of the procedure, number of eye drops used, pain status 
before and after the procedure, and repeatability of the 
procedure. Cyclocryotherapy was applied to all patients 
under retrobulbar anesthesia with the 2.5-mm probe of 
the Bimed Universal cryo device, 2 mm behind the limbus, 
for 60s at −80°C in 6 quadrants. Subconjunctival steroid 
injection was applied at the end of the procedure and 
topical antibiotics, steroids, and cycloplegics were used in 
tapering doses within 1 month after the procedure. The 
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intraocular pressures (Goldmann applanation tonometry) 
before and at the 1st and 3rd months after the procedure, 
presence of pain, and the number of eye drops used before 
and after the procedure were recorded.

Statistics

Statistical analysis was performed using SPSS (version 21.0, 
SPSS, Inc., Chicago, IL, USA). Data were expressed as 
mean±standard deviation or percent where appropriate. 
p<0.05 was considered statistically significant. The nor-
mal distribution of the data distribution in the groups was 
evaluated using the Shapiro–Wilk test. Friedman test was 
used to compare intraocular pressures at pre-operative, 
1st, and 3rd months. Wilcoxon test was used for pairwise 
comparisons.

RESULTS

The cyclocryotherapy procedure applied to 63 eyes of 
63 patients with absolute glaucoma whose pain persisted 
despite maximum medical treatment and who were not 
suitable for glaucoma surgery was evaluated. 13 of the 
patients were female and 40 were male. The mean age 
was 59.4±17.5 years. Diagnoses of patients were neovas-
cular glaucoma in 50 patients, congenital glaucoma in 3 
patients, and primary open-angle glaucoma and angle clo-
sure glaucoma in 9 patients. Pre-operative mean intraoc-
ular pressure was 50.7±12 mmHg, while post-operative 
was 37.9±15.4 mmHg in 1st month and 28.5±15.8 mmHg 
in 3rd month. The decrease in intraocular pressure before 
and 1 and 3 months after the procedure was statistically 
significant. The descriptive information of the patients is 
summarized in Table 1. The difference in intraocular pres-
sure between 1st and 3rd months after the procedure was 
also significant. All of the patients used 3 antiglaucoma-
tous drops pre-operatively, and this number was found 
to be 2.3±0.9 after the procedure. 54 patients had never 
undergone surgery. Ahmed glaucoma valve implantation 
was performed in 4 patients, trabeculectomy in 2 patients, 
diode laser cyclophotocoagulation in 1 patient, and pars 
plana vitrectomy in 2 patients before the procedure. Pain 
control was achieved in 54 patients in the post-operative 
1st month. Because of pain persistence, 6 patients under-
went the same procedure in post-operative 1st month 

while 9 underwent in post-operative 2nd month. Eviscera-
tion was performed in 2 patients due to uncontrolled pain.

DISCUSSION

Cyclocryotherapy was first defined by Bietti[1] in 1950 and 
started to be used more frequently after Roeth[2] reported 
73% success after the application. Although it is an easy 
procedure, the most important and feared complication 
is phthisis. Boniuk[3] and Bellows[4] reported the rate of 
phthisis as 10%, while this rate was 34% in the study of 
Croup.[5] With the increase in vision-saving options in 
glaucoma surgery, cyclocryotherapy has almost completely 
lost its use, especially in patients with good visual acuity. 
However, no matter how new options are defined in the 
medical treatment and surgical treatment of glaucoma, the 
disease still progresses aggressively in some patients, and 
eventually, despite maximum medical treatment, blindness 
develops and severe pain is experienced. The primary goal 
in these patients is to increase their quality of life by pro-
viding pain control. For this, the chosen method should 
have the lowest risk in terms of complications and should 
be less invasive. Cyclocryotherapy is an easy, repeatable, 
and non-invasive method and its costs are low. Humor 
aqueous is produced by non-pigmented ciliary epithelium. 
With a probe placed 2.5–3 mm behind the limbus over 
the conjunctiva at −80°C for about 60s, provides abla-
tion in the ciliary body and deteriorates the blood flow 
of the ciliary body. Thus, aqueous humor production is 
reduced. Meantime, an increase in outflow can be achieved 
by causing damage to the trabecular meshwork. It takes 
about 3–4 weeks for damage to the ciliary epithelium, so 
this time should be considered when evaluating the effec-
tiveness of the procedure. With the regeneration of the 
ciliary epithelium, the effectiveness of cyclocryotherapy 
decreases. Therefore, repeated applications may be re-
quired. Damage in the suprachoroidal space affects both 
ciliary nerves and long posterior ciliary artery. Damage to 
arteries can cause phthisis and vision loss. Destruction of 
the ciliary nerves, on the other hand, reduces the feeling 
of pain. In our study, the rate of intraocular pressure ≤21 
mmHg with or without medication in the post-operative 
1st month was 12%, while pain control was 85%. Although 
the aimed intraocular pressure cannot be achieved, the 
decrease in pain after the procedure can be explained by 

Table 1. Pre and post operative IOP and medication status of patients 

 n Minimum Maximum Mean Standard Deviation

Age 63 17 86 59.4 17.5
Pre-operative IOP 63 27 72 50.7 12
Post-operative 1. month IOP 63 8 64 37.9 15.4
Post-operative 3. month IOP 63 9 64 28.5 15.8
Number of drops pre-operative 63 3 3 3 0
Number of drops post-operative 63 0 3 2.3 0.9

IOP: Intraocular pressure (mmHg).
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damage to the ciliary nerves in the suprachoroidal area. 
In a study by Ruixue et al.[3] in 2020 comparing the effec-
tiveness of ultrasound cycloplasty and cyclocryotherapy, 
reduction in pain in the 6th month after cyclocryother-
apy was found 73%. Kim et al.[4] showed that the cy-
clocryotherapy procedure, which was applied to 6 quad-
rants and 3 and 9 o’clock position, provided pain control 
in all patients. Baykara et al.[5] evaluated the effectiveness 
of cyclocryotherapy in 39 eyes with painful and absolute 
glaucoma and found the success of pain control to 79%. In 
our study, similar results were found with respect to other 
studies. There was no loss of vision because patients with 
any vision acuity were not included in our study. Phthisis is 
the most devastating complication of cyclocryotherapy. In 
particular, application to more than 6 quadrants, applica-
tion to the 3 and 9 o’clock lines, and repetitive applications 
increase the risk of phthisis. While Heuring[6] reported the 
rate of phthisis as 6.7% in his study in 1998, this rate was 
11.7% in the study of Benson and Nelson.[7] In the study 
of Kim,[4] even though cyclocryotherapy was applied to 
the 3 and 9 o’clock quadrants, phthisis developed in only 
one of 20 eyes. In our study, phthisis was not seen in any 
patient. This situation can be explained by the fact that cy-
clocryotherapy is applied only 6 quadrants and the rate of 
recurrent treatment is low (23%). While the expectation 
from cryotherapy was to provide both effective intraoc-
ular pressure and protection of vision in the past, today, 
cryotherapy is mostly used to control pain as last chance. 
Rates of feared complications have decreased as a result of 
the almost non-applicability of the procedure in eyes with 
vision acuity in the current studies. Pain which does not 
respond to medical treatment seriously affects the quality 
of life of glaucoma patients. Furthermore, it is very difficult 
to use eye drops many times a day for patients who take 
maximum medical treatment but do not have light percep-
tion. Reduction in the number of drops can be included in 
the success criteria for this procedure. In our study, the 
decrease in the number of drops was found to be statis-
tically significant. In the study by Gorsler[8] published in 
2015, a significant decrease was found in the number of 
drops used after cyclocryotherapy and the need for drops 
was completely eliminated in 2% of the patients. In our 
study, the rate of complete elimination of the drop re-
quirement was 3%. With the help of the results we have 
obtained, it can be said that cyclocryotherapy is successful 
in pain control, regardless of the decrease in intraocular 
pressure in patients with absolute glaucoma and can be a 
last chance before evisceration or enucleation.

Conclusion

Cyclocryotherapy may be a preferred treatment option 
before evisceration, as it is a non-invasive, inexpensive and 
easily applicable method in patients whose pain control 
cannot be achieved, although it has lost its former popu-
larity with the discovery of new options in the surgical and 
medical treatment of glaucoma.
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Amaç: Bu çalışmanın amacı maksimum medikal tedaviye rağmen ağrısı olan ve görme hissi olmayan 63 absolu glokom hastasına ağrı kontrolü 
için uygulanan siklokriyoterapi tedavisinin kısa dönem etkinliğini değerlendirmektir.

Gereç ve Yöntem: Absolu glokom olarak tanımlanan 63 glokom hastasının 63 gözü çalışmaya dahil edildi. Hastaların işlem öncesi ve son-
rasındaki 1 ve 3. aydaki göz içi basınçları, kullandıkları ilaç sayıları, ağrı durumları ve tekrar uygulama gereksinimleri karşılaştırıldı.

Bulgular: Hastaların 13’ü kadın 40’ı erkekti. Yaş ortalaması 59.4+-17.5 idi. Hastaların 50 si neovasküler glokom, 3ü konjenital glokom,1’i pri-
mer açık açılı glokom ve 9’u açı kapanması glokomu tanılıydı. Preoperatif ortalama göz içi basıncı 50,7 mmHg +-12 mm-Hg iken post operatif 
1. ayda 37.9+-15 mm-Hg, 3. ayda 28.5+-15.8 mm-Hg olarak bulundu. İşlem öncesi ve sonrasında 1 ve 3. ayda göz içi basıncında elde edilen
düşüş istatistiksel olarak anlamlıydı. (p<0.0001) Ağrı kontrolü işlem sonrası birinci ayda %85, üçüncü ayda %96 olarak bulundu. İşlem öncesi
ve sonrası kullanılan ilaç miktarları sırasıyla 3 ve 2.3±0.9 olarak bulundu ve bu değer istatstiksel olarak anlamlı görüldü. (p<0.0001) Hiçbir
hastada fitizis görülmezken ağrı kontrolü sağlanamaması nedeniyle 2 hastaya eviserasyon uygulandığı tespit edildi.

Sonuç: Siklokriyoterapi glokomun cerrahi ve medikal tedavisinde yeni seçeneklerin bulunmasıyla eski popülerliğini kaybetmesine rağmen 
ağrı kontrolü sağlanamayan hastalarda non invazif, ucuz ve kolay uygulanabilir bir yöntem olmasıyla eviserasyon öncesi tercih edilebilir bir 
tedavi seçeneği olabilir.

Anahtar Sözcükler: Absolu glokom; ağrı kontrolü; eviserasyon; fitizis; siklokriyoterapi.

Absolu Glokom Hastalarında Siklokriyoterapi Tedavisinin Ağrı Üzerine Etkinliği



The Relationship Between Lactate Level and 
Fluid Management After Hepatectomy

 Mustafa Çolak,  İlhan Ocak

Objective: After surgeries such as hepatectomy, careful monitoring of various physiological 
measurements is crucial for successful outcomes. Among these measurements are lactate 
levels, which are significant indicators of tissue perfusion and oxygenation. Particularly in 
the postoperative period, arterial blood lactate (ABL) levels are important for monitoring 
tissue perfusion. Maintaining an optimal fluid balance is critical for sustaining tissue perfusion 
and preventing potential complications. The aim of this study is to examine the relationship 
between patients’ ABL levels and fluid therapy in the postoperative period.

Methods: This study was designed as a retrospective analysis to examine the outcomes of 
patients treated in the intensive care unit following hepatectomy. To assess the impact of flu-
id therapy on patients’ clinical outcomes, the amounts of fluids administered were calculated. 
Initial arterial blood lactate levels, peak lactate levels, the rate of lactate clearance, acidosis 
status, and base deficit values in arterial blood gas analyses were recorded. The Pearson 
Correlation Test was used to determine the relationship between arterial blood gas param-
eters, ABL trend parameters, and fluid therapy, considering p<0.05 as statistically significant.

Results: In this study, 108 patients who underwent hepatectomy were examined. Patients 
were administered 42.3 cc/kg of fluid until their ABL levels returned to the normal range. 
Additionally, a significant correlation was found between the highest ABL levels and the total 
amount of fluid administered (r=0.385, p<0.01).

Conclusion: The study identified a relationship between ABL levels and fluid intake. We be-
lieve that high lactate levels indicate a sepsis-like condition requiring intensive fluid therapy. 
These results suggest that monitoring ABL levels in patients who have undergone hepatec-
tomy can be an important tool for predicting the need for fluid therapy and the duration of 
close monitoring. Arterial blood lactate monitoring can play a critical role in the postopera-
tive management and monitoring of patients.
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INTRODUCTION

Hepatectomy is a major surgical procedure that requires 
careful monitoring of various physiological parameters to 
ensure successful outcomes.[1] One of the important pa-
rameters closely monitored in the postoperative period is 
the lactate levels in the blood, which can serve as indica-
tors of tissue perfusion and oxygenation.[2]

During hepatectomy, there is a significant risk of blood 
loss, which can lead to hypovolemia and impaired tissue 
perfusion.[3,4] This can result in the accumulation of lac-
tate in the blood, which can lead to metabolic acidosis and 
impaired organ function. Therefore, close monitoring of 
lactate levels is essential to detect and address any abnor-
malities in tissue perfusion.[5,6]

Fluid management is also a critical aspect of postoperative 
care after hepatectomy. Proper fluid balance is crucial to 

maintaining adequate tissue perfusion and preventing com-
plications.[7,8]

After hepatectomy, the patient may be under metabolic 
stress, which can cause an increase in blood lactate lev-
els. However, fluid therapy can increase blood volume and 
carry more oxygen to the tissues, thereby reducing lactate 
levels. Therefore, this study aims to investigate the effect 
of fluid therapy on improving the metabolic status of the 
patient during the postoperative period after hepatecto-
my. The results of this study may impact clinical practices 
in fluid management after liver and biliary tract tumor sur-
gery and improve patient outcomes.

MATERIALS AND METHODS

This study utilized a retrospective cohort study design and 
was conducted by examining the medical records of pa-
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tients between January 2021 and April 2023. A total of 
108 patients who underwent surgery due to liver and bil-
iary tract tumors were included in the study. In this study, 
parameters such as initial arterial blood lactate (ABL) lev-
els, peak lactate levels, lactate clearance, presence of ac-
idosis, and base deficit in arterial blood gas analysis were 
retrospectively evaluated concerning the amount of fluid 
administered to the patients. The study was performed 
in a tertiary intensive care unit specific to hepatobiliary 
surgery and liver transplantation. All data were obtained 
from the hospital’s records system and intensive care unit 
observation notes.

Intensive Care Follow-Up Protocol and 
Definitions
In the postoperative period following hepatectomy, pa-
tients require close monitoring and fluid therapy. Upon 
admission to the intensive care unit, arterial blood gas, 
hemogram, and blood biochemistry tests are conducted 
within the first 15 minutes. Arterial blood gas examination 
is then repeated at regular intervals, initially every two 
hours and later at wider intervals. The amount of fluid 
given per hour as 0.9% saline and 10% dextrose is deter-
mined until stability is achieved, as assessed by the attend-

ing physician. The first day after the operation is defined 
as the time from the patient’s arrival in the intensive care 
unit until 07:00 AM the next day.

Arterial blood gas values were determined through sam-
ples taken from the radial artery cannula or femoral artery 
cannula. The highest ABL level recorded during the fol-
low-up period in the intensive care unit was documented, 
and the time to this value was defined as the maximum 
ABL value time. A normal ABL concentration was defined 
as 2 mmol/L or less, and the time to reach this level was 
also noted. The amount of fluid given to patients was cal-
culated as mL/kg, and the amount of fluid administered un-
til the ABL level returned to normal was recorded. These 
protocols and definitions are crucial for the accurate as-
sessment and management of critically ill patients in the 
postoperative period following hepatectomy.

Statistical Analysis
Statistical analysis was performed using SPSS Statistics ver-
sion 20 (IBM, Armonk, NY). The normality of the study 
data was assessed using the Kolmogorov-Smirnov analysis. 
Vital signs of patients upon admission to the intensive care 
unit and laboratory values were reported as median (Q1) 

Table 1. Characteristics of patients

Age*  58.5 (41-66)
Gender (%)
 Male 69 (%64)
 Female 39 (%36)
Etiology (%)
 Metastasis 35 (%19.4)
 Cholangiocarcinoma 24 (%17.4)
 Adenoma/adenocarcinoma 21 (%17.4)
 Hepatocellular carcinoma 19 (%11.6)
 Gallbladder tumor 7 (%6.7)
 Hemangioendothelioma 2 (%1.9)
Vital signs at admission*
 Heart beat/minute 106 (92-121)
 Respiratory rate/minute 18 (16-20)
 Oxygen saturation (%) 98 (97-100)
 Systolic blood pressure (mmHg) 114 (105-122)
 Diastolic blood pressure (mmHg) 68 (60-76)
Long of stay ICU* 1 (1-13)
Number of Inotropic / vasopressor support (%)  7 (%6.7)
Number of invasive mechanical ventilation support (%) 6 (%5.8)
Laboratory values at admission*
 Hemoglobin (g/dL) 12 (10.5-14,5)
 Platelets (109/L) 224 (181-279)
 INR 1.1 (1.04-1.18)
 AST(U/L) 334 (203-508)
 ALT(U/L) 254 (146-433)
 Total bilirubin (mg/dL) 1.03 (0,56-1.76)

*Median (Q1-Q3); ALT: Alanine transaminase; AST: Aspartate aminotransferase ICU: Intensive care unit; 

INR: International normalised ratio.
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and third (Q3) quartiles. Arterial blood gas values and ABL 
trend parameters were reported as mean and 95% Con-
fidence Interval (CI). The Pearson Correlation test was 
used to determine the correlation between arterial blood 
gas parameters, ABL trend parameters, and fluid therapy, 
with a significance level of p<0.05. These findings have im-
plications for the management of critically ill patients in 
the intensive care unit.

Ethical Statement
The study was approved by the Başakşehir Çam and Sakura 
City Hospital’s ethics committee with number 2022-389.

RESULTS

A total of 108 patients were included, all over 18 years 
old. Among the participants, 69 were male and 39 were 
female. Table 1 provides an overview of the characteristics 
of the patients upon admission to the intensive care unit. 
An analysis of blood gas values at admission and ABL trend 
parameters was performed, as shown in Table 2. The mean 
amount of fluid required to return the ABL level to normal 
was found to be 42.3 cc/kg (95% CI, 38.5-45.9). The study 
also examined the correlation between arterial blood gas 
parameters, ABL trend, and the amount of fluid adminis-
tered, which is presented in Table 3. The results showed 
that only one patient died, and one patient required re-
operation. The 30-day survival rate was 99%, indicating 
favorable outcomes for the majority of patients.

DISCUSSION

Our research aimed to scrutinize the influence of fluid 
therapy on the postoperative metabolic status of patients 
undergoing hepatectomy. We assessed various factors, in-
cluding initial and peak lactate levels, lactate clearance, the 
presence of acidosis, and base deficit from arterial blood 
gas analysis, in relation to the volume of fluid administered 
to patients.

Table 2. Patients arterial blood gas values and arterial 
lactate trend

 Adult*

ABG pH 7.38 (7.37-7.40)
ABG BE -2.9{(-4.3)-(-1.5)}
A.lactate at admisson (mmol/L) 3.7 (2-4.5)
A.lactate maximum value (mmol/L) 6 (4.1-7.8)
A.lactate maximum value time (hours) 7.4(5.6-9.2)
A.lactate value under 2 time (hours) 11(7.2-14.6)

*Mean (%95 Confidence interval). ABG: Arterial blood gas; A. Lacta-
te: Arterial blood lactate; BE: Base excess.

Table 3. Correlation arterial blood gas parametres, lactate trend and fluid 

  pH BE Lactate Max lactate Max lactate  Lactate<2 Fluid
    at admisson  time time 

pH
 r - 0.17 0.09 0.05  0.36 0.05 0.06
 p - 0.15 0.46 0.68 0.02 0.68 0.64
BE
 r 0.17  0.31 0.39 0.01 0.32 0.04
 p 0.15  0.01 <0.01 0.93 0.01 0.73
Lactate at admisson
 r 0.09 0.31  0.68 0.15 0.5 0.11
 p 0.46 0.01  <0.01 0.34 <0.01 0.41
Max lactate 
 r 0.05 0.39 0.68  0.16 0.65 0.38
 p 0.68 <0.01 <0.01  0.32 <0.01 <0.01
Max lactate time 
 r 0.36 0.01 0.15 0.16  0.18 0.19
 p 0.02 0.93 0.34 0.32  0.31 0.29
Lactate<2 time 
 r 0.05 0.32 0.50 0.65 0.18  0.484
 p 0.68 0.01 0<.01 <0.01 0.31  <0.01
Fluid 
 r 0.06 0.04 0.11 0.385 0.19 0.48
 p 0.68 0,73 0.41 <0.01 0.29 <0.01

p: p value (significant the 0.05); r: Pearson correlation; BE: ABG base excess at admission; Fluid: Amount of fluid given on the first day (ml/kg); Lac-
tate<2 time: Time until arterial lactate value<2 mmol/L; Lactate at admisson: Arterial lactate at admission; Max lactate: Maximum value of arterial 
lactate; Max lactate time: Time until maximum value of arterial lactate; pH: ABG pH at admission.
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Our findings indicated that arterial lactate levels exhibit-
ed an uptrend post-hepatectomy, with a significant cor-
relation between the ABL values and the volume of fluid 
intake. The surge in lactate levels could be attributed to 
tissue hypoperfusion, diminished activity of the pyruvate 
dehydrogenase enzyme, and reduced lactate clearance ow-
ing to hepatic dysfunction.[9] Although there are no direct 
studies in the existing literature drawing a correlation be-
tween increased lactate levels post-hepatectomy and fluid 
therapy, we propose that this correlation may indicate a 
sepsis-like metabolic state following hepatectomy. Tissue 
hypoperfusion can potentially occur during hepatectomy, 
contributing to lactate elevation, similar to sepsis.[10,11] 
Increased levels of proinflammatory cytokines have been 
noted post-hepatectomy, akin to sepsis.[12-14] Another com-
monality between hepatectomy and sepsis is the percep-
tion of low lactate clearance as an unfavorable prognostic 
marker.[10-15] Thus, we surmise that patients with elevated 
lactate levels post-hepatectomy are possibly in a sepsis-like 
state, necessitating higher volumes of fluid therapy.

Remarkably, we observed that the elevation in lactate lev-
els persisted for an additional 7.4 hours in patients, and a 
return to normal levels was evident after approximately 11 
hours. These insights underscore the necessity for vigilant 
monitoring of patients post-hepatectomy as the metabolic 
stress process persists in the postoperative period. Timely 
detection and management of potential complications are 
thereby crucial.

Our study stands as one of the pioneering pieces of re-
search elucidating the relationship between fluid therapy 
and arterial lactate levels following liver surgery. Moreover, 
it demonstrates the trend of ABL levels post-hepatectomy. 
However, certain limitations warrant mention. Primarily, 
the retrospective nature of the study and the reliance on 
data from medical records can potentially influence the 
outcomes. Additionally, the absence of data on intraop-
erative variables and the long-term follow-up of patients 
in a surgical ward, as opposed to an intensive care unit, 
constitute other notable limitations.

Conclusion
This research investigated the trend of ABL levels in pa-
tients following hepatectomy and their relationship with 
administered fluid therapy. The findings indicate a signif-
icant correlation between ABL levels and the volume of 
fluid administered to patients. Our study reveals that el-
evated lactate levels may indicate a sepsis-like metabolic 
state arising post-hepatectomy and an associated increase 
in the need for fluid therapy. These results emphasize that 
close monitoring of ABL levels after hepatectomy can be a 
critical indicator for effectively determining patients’ fluid 
therapy requirements and monitoring duration. Therefore, 
regular tracking of arterial blood lactate levels can be im-
portant in managing and monitoring patients in the post-
operative period.
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Amaç: Hepatektomi gibi cerrahi işlemlerin ardından başarılı sonuçlar elde edebilmek için çeşitli fizyolojik ölçümlerin dikkatlice izlenmesi 
gerekmektedir. Bu ölçümler arasında, doku perfüzyonu ve oksijenasyonunun önemli bir göstergesi olan laktat seviyeleri de yer almaktadır. 
Özellikle postoperatif dönemde, arteriyel kan laktat (ABL) düzeyleri, doku perfüzyonunun izlenmesi açısından öenmli bir yere sahiptir. Opti-
mal bir sıvı dengesinin korunması ise, doku perfüzyonunun sürdürülmesi ve potansiyel komplikasyonların önlenmesi için kritik öneme sahiptir. 
Bu çalışmanın amacı, postoperatif dönemde hastaların ABL düzeyleri ile sıvı tedavisi arasındaki ilişkiyi incelemektir.

Gereç ve Yöntem: Bu çalışma, hepatektomi sonrası yoğun bakım ünitesinde tedavi gören hastaların sonuçlarını incelemek için retrospektif 
bir çalışma olarak tasarlandı. Sıvı tedavisinin hastaların klinik sonuçları üzerindeki etkisini değerlendirmek için hastaların aldığı sıvı miktarları 
hesaplandı. Başlangıç arteriyel kan laktat seviyeleri, en yüksek laktat seviyeleri, laktatın vücuttan atılma hızı, asidoz durumu ve arteriyel kan 
gazı analizlerindeki baz açığı değerleri kaydedildi. Arteriyel kan gazı parametreleri, ABL trend parametreleri ve sıvı tedavisi arasındaki ilişkiyi 
belirlemek için Pearson Korelasyon Testi kullanıldı ve p<0.05 anlamlı olarak olarak kabul edildi.

Bulgular: Bu çalışmada, hepatektomi operasyonu geçirmiş toplam 108 hasta incelenmiştir. Hastaların ABL seviyelerini normal aralığa düşene 
kadar ortalama olarak 42.3cc/kg sıvı verilmiştir. Ayrıca, izlem süresince gözlemlenen en yüksek ABL değerleri ile verilen toplam sıvı miktarı 
arasında anlamlı bir korelasyon saptanmıştır (r: 0.385, p<0.01).

Sonuç: Çalışmada, ABL düzeyleri ve sıvı alımı arasında bir ilişki olduğunu tespit edilmiştir. Yüksek laktat seviyelerinin, sepsis benzeri bir du-
rumu ve yoğun sıvı tedavisi gerektiren bir metabolik durumu işaret ettiği düşünülmektedir. Bu sonuçlar, hepatektomi geçiren hastalarda ABL 
seviyelerinin takibinin, sıvı tedavisi ihtiyacını ve hastanın yakın izlem süresini tahmin etmede kullanılabilecek önemli bir araç olduğuna işaret 
etmektedir. Arteriyel kan laktat takibi, hastaların postoperatif dönemdeki yönetimi ve takibinde kritik bir rol oynayabilir.

Anahtar Sözcükler: Hepatektomi; laktat; postoperatif  yönetim; sıvı tedavisi.
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Relationship Between Serum Adiponectin 
and Kisspeptin Levels and Insulin Resistance 
in Patients With Pcos

 Muserref Banu Yılmaz,1  Sadik Sahin,1  Belgin Devranoğlu,1 
 Miray Nilufer Cimsit Kemahli,1  Zeynep Çelik,1  Beyza Nur Özkan,2 
 Eray Metin Guler,2  Ebru Kale2

Objective: In this study, it is aimed to investigate the relationship between serum adiponectin 
and kisspeptin levels and insulin resistance in patients with PCOS.

Methods: 144 patients diagnosed with PCOS in a tertiary center, were included in the 
study. At the first visit, the height and weight measurements were recorded and menstrual 
functions were questioned. After ultrasonographic evaluation and hormonal assessment, 
patients were divided into groups according to insulin resistance (IR), then were compared 
in terms of hormonal parameters.

Results: Weight and BMI were significantly higher in the insulin-resistant group (p=0.018, 
p=0.012). Mean fasting glucose, fasting insulin levels and HOMA indexes of the insulin-re-
sistant group were significantly higher than the non-resistant group, respectively (p<0.001). 
LH/FSH ratios were significantly lower in the IR+ group (1.33 vs 1.58, p<0.05). No significant 
difference was observed between the groups in terms of adiponectin and kisspeptin levels, 
but the mean kisspeptin level in the IR- group was higher than the IR+ group (32.72 vs 19.36, 
p=0.067). Adiponectin and kisspeptin were both found to have a very weak positive relation-
ship with FSH (r=0.169 and 0.171).

Conclusion: Adiponectin is known to decrease in obesity and type 2 diabetes, but does 
not show the difference in insulin-resistant PCOS patients. Kisspeptin, which is a hypotha-
lamic peptide and associated with increased LH levels in patients with PCOS, was found to 
be lower in the IR+ group. In order to clarify the role of kisspeptin and adiponectin in the 
mechanisms of PCOS and insulin resistance, it is needed to be examined in a larger sample 
with BMI-matched healthy controls.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a prevalent meta-
bolic and endocrine condition that affects 5–22% of re-
productive-age women and is known for its features of 
chronic anovulation, hyperandrogenism, and ovaries with 
multiple cysts.[1,2] The cause of PCOS has not been fully 
understood, however, factors such as disruptions in ovar-
ian steroid production and gonadotropin secretion, ge-
netic predisposition, as well as hyperinsulinemia/insulin 
resistance (IR) are mechanisms that focused on.[3]

Kisspeptin, a peptide produced in the hypothalamus that is 

important in regulating the Hypothalamic–Pituitary–Gon-
adal axis,[4] is been reported to increase luteinizing hor-
mone (LH) levels by more than double, with only a minor 
or no change in follicle-stimulating hormone (FSH) levels 
after intravenous administration.[5,6] In addition, it has been 
suggested that the effects of the kisspeptin molecule on 
the gonadal axis may be the cause of hyperandrogenism, 
reproductive and metabolic changes in PCOS.[7,8] It has 
been shown that kisspeptin-10 administered to rats had 
increased insulin levels in a dose-dependent manner.[9]

Adiponectin, first described in the mid-1990s,[10] has a cru-
cial role in regulating the sensitivity of insulin and has been 

Original Article

Correspondence: Muşerref Banu 
Yılmaz,

Zeynep Kamil Women and 
Children’s Disease Training and 

Research Hospital,
İstanbul, Türkiye

E-mail: drbanuyilmaz@gmail.com

Keywords: Adiponectin; 
insulin resistance; kisspeptin; 

PCOS; polycystic ovarian 
syndrome.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

javascript:lookus('https://orcid.org/0000-0002-2248-016X')
javascript:lookus('https://orcid.org/0000-0002-7107-9719')
javascript:lookus('https://orcid.org/0000-0001-6911-2359')
javascript:lookus('https://orcid.org/0000-0003-0891-0765')
javascript:lookus('https://orcid.org/0000-0001-8967-0024')
javascript:lookus('https://orcid.org/0000-0001-9707-9111')
javascript:lookus('https://orcid.org/0000-0003-4351-1719')
javascript:lookus('https://orcid.org/0000-0003-1218-4962')


South. Clin. Ist. Euras.460

shown to have protective effects against type 2 diabetes.
[11,12] It has also been suggested that adiponectin may have 
an effect on the metabolic background of PCOS and was 
found to be low in PCOS patients with high insulin lev-
els.[13,14] In the study, it was determined that adiponectin 
level was negatively correlated with fasting insulin, HOMA 
model sensitivity, BMI, and testosterone, but not with LH/
FSH ratio in patients both with and without PCOS.[15]

The purpose of this study is to look into the association 
between serum adiponectin and kisspeptin levels and IR in 
PCOS patients.

MATERIALS AND METHODS

This study included 144 patients with PCOS at the ages 
of 18 and 40 years, who applied to the infertility polyclinic 
of Zeynep Kamil Women and Children Disease Training 
and Research Hospital between January 2019 and 2022. 
At the first visit, the height and weight measurements of 
the patients were recorded, and body mass indices (BMI) 
were calculated. Ultrasonographic assessments were done 
by the transvaginal probe and patients were questioned 
in terms of menstrual functions. Patients with polycystic 
ovaries are instructed to give blood test to evaluate fasting 
glucose, fasting insulin, adiponectin, kisspeptin, FSH, estra-
diol (E2), LH, thyroid-stimulating hormone (TSH), free 
thyroxine (FT4), and prolactin (PRL) levels on the 2nd and 
4th days of menstruation.

IR was used to divide the patients into two groups. HOMA 
index was calculated for each patient according to [Fasting 
glucose (mg/dL) X Fasting insulin (mIU/mL) X 0,055]/22,5 
formula, the value <2.1 were considered to have no IR[-

], and those with a HOMA index value equal to or >2.1 
were considered to have IR[+]. Serum adiponectin and 
kisspeptin levels were compared with patients with and 
without IR and it was also examined whether there was a 
significant difference in terms of age, BMI, HOMA indices, 
FSH, LH, LH/FSH, E2, TSH, FT4, and PRL levels.

Statistical Analysis

The data analysis was done using the IBM SPSS program. 
Since the data were analyzed in two groups’ patients with 
and without IR, the t-test, which is one of the parametric 
analyses, was used to compare the data with normal dis-
tribution, and the Mann–Whitney test, which is one of the 
non-parametric analyses, was used to compare the data 
that did not comply with the normal distribution.

RESULTS

There was not a significant difference in the groups’ av-
erage ages and heights(p>0.05). Weight and BMI of the 
insulin-resistant group were significantly higher than those 
of the non-insulin-resistant patients (72.68±12.88 vs. 
67.24±14.28 and 27.45±4.53 vs. 25.49±4.68, respectively) 
(p<0.05) (Table 1).

On account of higher mean fasting glucose (95.33±16.30) 
and fasting insulin (17.08±7.06) levels of the insulin-re-
sistant group, HOMA indices were significantly higher in 
them than those in the non-resistant group (4.04±2.27 vs. 
1.47±0.38) (p<0.001) (Table 2).

Early follicular phase assessments of FSH, LH, E2, TSH, 
and PRL levels of the groups were similar (p>0.05). LH/
FSH ratios were lower (1.33±0.58 vs. 1.58±0.83) and 
free T4 values were higher (1.22±0.19 vs. 1.14±0.17) in 

Table 1. Demographic characteristics comparisons between the groups

 IR[+] Group IR[-] Group p-value
 n=69 n=75
 Mean±SD Mean±SD 

Age 28.35±3.95 28.16±4.28 0.785
Weight (kg) 72.68±12.88 67.24±14.28 0.018*
Height (m) 162.67±5.68 162.16±6.39 0.617
BMI (kg/m²) 27.45±4.53 25.49±4.68 0.012*

*: p<0.05; t-test; SD: Standard Deviation; BMI: Body Mass Index; IR[+]: Insulin Resistant; IR[-]: Non-insulin Resistant.

Table 2. Comparison of fasting glucose and fasting insulin levels and HOMA indices between the groups

 IR[+] Group IR[-] Group p-value
 n=69 n=75
 Mean±SD Mean±SD 

Fasting Glucose (mg/dL)2 95.33±16.30 87.04±6.22 0.000*
Fasting Insulin (mIU/mL)1 17.08±7.06 6.93±1.85 0.000*
HOMA index2 4.04±2.27 1.47±0.38 0.000*

*p<0.001; 1:t test; 2: Mann–Whitney U test; SD: Standard Deviation; IR[+]: Insulin Resistant; IR[-]: Non-insulin Resistant.



the insulin-resistant group compared to the IR[-] group, 
(p<0.05) (Table 3).

As presented in Table 4, no significant difference was ob-
served between the groups in terms of serum adiponectin 
levels (IR[+]: 9.53±7.25 vs. IR[-]: 8.93±8.20). Although it 
was not significant, serum kisspeptin levels in the insulin-
resistant group were found to be quite lower than in the 
other group (IR[+]:19.36±29.80 vs. IR[−]: 32.72±52.92) 
(p>0.05).

When correlation analyses were done for serum 
adiponectin and kisspeptin levels and other hormones; 
adiponectin was found to be positively correlated with 
FSH, very weakly (p=0.042, Table 5 and Figure 1a). Sim-
ilarly, kisspeptin was found to have a very weak positive 

correlation with FSH (0.171, p=0.040, Table 5 and Figure 
1b). Adiponectin or kisspeptin had no significant rela-
tionship with weight, BMI, fasting insulin, fasting glucose, 
HOMA index, and other hormones (Table 5).

DISCUSSION

There is broad agreement that the majority of women 
with PCOS is insulin resistant and have a higher incidence 
of obesity.[16,17] In line with the literature, our data revealed 
that weight and BMI were significantly higher in the group 
with IR than in age-matched PCOS patients who had nor-
mal glucose tolerance. In the studies, it was declared that 
obesity and IR resulted from decreased insulin-mediated 
glucose disposal (IMGD).[18] Dunaif et al.[19] showed in 

Table 4. Serum adiponectin and kisspeptin levels comparisons between the groups

 IR[+] Group IR[-] Group p-value
 n=69 n=75
 Mean±SD Mean±SD 

Adiponectin (mg/dL) 1 9.53±7.25 8.93±8.20 0.646
Kisspeptin (mIU/mL) 1 19.36±29.80 32.72±52.92 0.067

1: t-test; SD: Standard Deviation.

Table 3. Hormone parameter comparisons between the groups

 IR[+] Group IR[-] Group p-value
 n=69 n=75
 Mean±SD Mean±SD 

FSH (mIU/mL)1 5.69±1.71 5.77±1.81 0.785
LH (mIU/mL)1 7.39±3.55 8.68±4.37 0.055
LH/FSH1 1.33±0.58 1.58±0.83  0.043*
E22 41.79±14.47 45.16±21.21 0.555
TSH1 2.46±1.14 2.42±1.29 0.846
FT41 1.22±0.19 1.14±0.17  0.010*
PRL2 18.02±8.34 17.85±9.30 0.517

*: p<0.05; 1:t.test; 2:Mann–Whitney U test; SD: Standard Deviation; FSH: Follicle-stimulating Hormone; LH: Luteinizing Hormone; E2: Estradiol 
Hormone; TSH: Thyroid-stimulating Hormone; FT4: Free Thyroxine Hormone; PRL: Prolactin Hormone.

Table 5. Correlation analysis of serum adiponectin and kisspeptin levels with other hormones

  Weight BMI Fasting Insulin Fasting Glucose HOMA FSH LH LH/FSH E2 TSH PRL

Adiponectin 
 r −0.058 −0.009 0.072 0.001 0.063 0.169 0.016 −0.109 −0.032 −0.045 −0.068
 p 0.492 0.919 0.393 0.993 0.456 0.042* 0.848 0.194 0.701 0.590 0.416
 n 144 144 144 144 144 144 144 144 144 144 144
Kisspeptin 
 r −0.067 −0.078 −0.022 −0.007 −0.007 0.171 −0.017 −0.064 −0.018 −0.132 −0.089
 p 0.423 0.353 0.795 0.933 0.937 0.040* 0.841 0.443 0.834 0.115 0.290
 n 144 144 144 144 144 144 144 144 144 144 144

*: p<0.05; r: Pearson Correlation; For r<0.20=weak correlation; FSH: Follicle-stimulating Hormone; LH: Luteinizing Hormone; E2: Estradiol Hormone; 
TSH: Thyroid-stimulating Hormone; PRL: Prolactin Hormone.
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LH and LH/FSH ratio and put forward the hypothesis of 
LH and gonadotropin-releasing hormone (GnRH) secre-
tion were inhibited by adiponectin.[24,25] In our study, while 
the FSH and LH levels of the groups did not differ, the LH/
FSH ratios were significantly higher in the group without 
IR (1.58 vs. 1.33, p=0.043), but there was no correlation 
with the adiponectin levels (r=0.016, p=0.848).

In a recent study by Artimani et al.,[26] a positive correla-
tion between the expressions of adiponectin and FSH was 
found at a strong (r=0.84) and significant (p=0.001) level. 
Similarly, in our study, adiponectin was found to have a 
positive and significant relationship with FSH, but this rela-
tionship was very weak (r=0.169). In addition, we have no-
ticed a positive correlation between kisspeptin and FSH, 
similarly (r=0.171, p=0.040). Contrarily, Gorkem et al.[27] 
reported a negative relationship between kisspeptin and 
FSH, while another study found no significant relationship 
between these two in patients with PCOS.[28]

According to our data, in the group without IR, the mean 
LH levels were higher than that of the patients with IR 
(8.68 vs. 7.39 IU, p=0.055), and although not significant, it 
was observed that the mean kisspeptin level in the IR-neg-
ative group was approximately 69% (32.72 vs. 19.36 mIU/
mL, p=0.067) higher than IR+ group. In addition, we have 
found no correlation between LH and LH/FSH ratio with 
kisspeptin levels (r=0.017, r=−0.064).

Previous studies in the literature reported that an increase 
in kisspeptin significantly increases LH levels, thus more 
than twice the LH/FSH ratio, with little or no change in 
FSH levels.[6,29] While several investigators have noticed a 
positive correlation between kisspeptin and LH levels, they 
have failed to find significantly higher kisspeptin levels in 
patients with PCOS compared with non-PCOS women,[30] 
Daghestani et al.[28] found a negative significant relationship 
between these two in obese PCOS patients. Therefore, 
the association between kisspeptin and LH secretion in 
PCOS patients is unclear due to the varied constitution of 
participants in various research.[30]

1989 that IMGD was significantly decreased in 35–40% of 
women with PCOS than control women of comparable 
BMI. Thus, IR seems to be increased in PCOS indepen-
dently from BMI.

The studies which investigated the relationship between 
body fat topography and insulin sensitivity suggested that 
the increase in upper body obesity is associated with IR in 
PCOS.[20,21] Since then, indirect evaluation of adipose tis-
sue like the measurement of adipokines had come to the 
fore. Adiponectin is an adipokine that is expressed and 
secreted by adipocytes and presented to play an important 
role in the pathogenesis of obesity, IR, and type 2 diabetes 
mellitus.[14,15,22] It has been shown that obese subjects ex-
pressed lower levels of adiponectin; however, the relation-
ship between hypoadiponectinemia and IR was stronger 
than that of obesity.[23]

In the study of Sepilian and Nagamani adiponectin level 
had been reported to be negatively correlated with BMI 
in the control group where there was no correlation be-
tween BMI and adiponectin in the patients with PCOS. 
They have presented IR as a main determinant of hypoad-
iponectinemia and not adiposity in patients with PCOS.
[14] In another case-control study conducted by Spranger 
et al.[15] in 2005, plasma levels of adiponectin were linked 
to BMI, HOMA index, and fasting insulin in both PCOS 
women and healthy controls. It was revealed by multiple 
regression analysis that circulating adiponectin concen-
trations were independently correlated with the level of 
obesity and IR. Despite these findings, we observed that 
adiponectin levels were similar in PCOS patients with and 
without IR, and there was no relationship between IR and 
adiponectin levels (9.53 vs. 8.93 mg/dL, p=0.646).

Studies investigating the relationship between serum 
adiponectin and the hormonal axis have reported oppos-
ing results. Spranger et al.[15] have declared an increased 
LH/FSH ratio in patients with PCOS with no correlation 
with the adiponectin levels (r=−0.05, p=0.7). Two studies 
reported a positive correlation between adiponectin and 

Figure 1. (a) Scatterplots for adiponectin vs FSH. (b) Scatterplots for kisspeptin vs. FSH.

(a) (b)
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Strengths and Limitations

The short sample size and lack of healthy controls are the 
study’s principal limitations. If the groups were chosen by 
randomization and the control group was added, the study 
power would increase, and more significant differences 
would be produced. On the other hand, this is thought to 
be the first prospective study to look into the relationship 
between kisspeptin and adiponectin and IR and PCOS.

Conclusion
In this study, it was concluded that adiponectin levels, 
which are known to decrease in obesity and type 2 dia-
betes, do not show a difference in insulin-resistant PCOS 
patients compared to those without IR. Kisspeptin, which 
is a hypothalamic peptide and associated with increased 
LH levels in patients with polycystic ovarian syndrome, was 
not significantly affected by insulin levels, but kisspeptin 
levels in the insulin-resistant group were lower than the 
IR-group. To clarify the role of kisspeptin and adiponectin 
in the mechanisms of PCOS and IR, it is needed to be 
examined in a larger sample with BMI-matched healthy 
controls.
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Amaç: Bu çalışmada PKOS’lu hastalarda serum adiponektin ve kisspeptin düzeyleri ile insülin direnci arasındaki ilişkinin araştırılması amaç-
lanmıştır.

Gereç ve Yöntem: Üçüncü basamak bir merkezde PKOS tanısı alan 144 hasta çalışmaya dahil edildi. İlk ziyarette boy ve kilo ölçümleri 
kaydedildi ve adet fonksiyonları sorgulandı. Ultrasonografik değerlendirme ve hormonal değerlendirme sonrasında hastalar insülin direncine 
(IR) göre gruplara ayrılarak hormonal parametreler açısından karşılaştırıldı.

Bulgular: Ağırlık ve VKİ insülin dirençli grupta anlamlı olarak yüksekti (p=0.018, p=0.012). İnsüline dirençli grubun ortalama açlık glukozu, 
açlık insülin düzeyi ve HOMA indeksi sırasıyla dirençli olmayan gruba göre anlamlı olarak yüksekti (p<0.001). LH/FSH oranları IR+ grupta an-
lamlı derecede düşüktü (1.33’e karşı 1.58, p<0.05). Adiponektin ve kisspeptin düzeyleri açısından gruplar arasında anlamlı bir fark gözlenmedi, 
ancak IR- grubundaki ortalama kisspeptin düzeyi IR+ grubuna göre daha yüksekti (32.72’ye karşı 19.36, p=0.067). Adiponektin ve kisspeptinin 
FSH ile çok zayıf bir pozitif ilişkisi olduğu bulundu (r=0.169 ve 0.171).

Sonuç: Adiponektinin obezite ve tip 2 diyabette azaldığı bilinmekte olup, insülin direnci olan PKOS hastalarında farklılık göstermemektedir. 
Hipotalamik bir peptit olan ve PKOS’lu hastalarda artmış LH seviyeleri ile ilişkili olan Kisspeptin, IR+ grubunda daha düşük bulundu. Kiss-
peptin ve adiponektinin PKOS ve insülin direnci mekanizmalarındaki rolünü netleştirmek için BMI eşleşmiş sağlıklı kontrollerle daha geniş bir 
örneklemde incelenmesine ihtiyaç vardır.

Anahtar Sözcükler: Adiponektin; insülin direnci; kisspeptin; PKOS; polikistik over sendromu.
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The Relationship Between Microalbuminuria 
and Serum Uric Acid Levels in Patients With 
Type 2 Diabetes Mellitus

 Nazire Aladağ,1  Funda Müşerref Türkmen2

Objective: Increasing evidence suggests that oxidants from uric acid synthesis may cause 
renal dysfunction and cardiovascular diseases by inducing inflammation and endothelial dys-
function. Variations in the correlations between inflammation and albuminuria due to race 
and ethnicity have been noted in diabetic patients. However, studies on this topic among 
Turkish patients with type 2 diabetes remain limited. This study aimed to investigate the re-
lationship between serum uric acid levels and microalbuminuria in patients with type 2 DM.

Methods: This prospective cross-sectional study included 80 patients with T2DM, divided 
into two groups: 40 with microalbuminuria (30–300 mg in 24-hour urine proteinuria) and 
40 without (<30 mg in 24-hour urine proteinuria). Biochemical parameters were assessed 
through the analysis of venous blood samples, which were collected following a 12-hour 
fasting period during outpatient evaluations.

Results: The study population had a mean age of 57.8±11.6 years. The mean uric acid levels 
(4.7±1.5 vs. 4.0±1.1, P=0.036) and the mean creatinine clearance (114.6±5.8 vs. 98.1±3.4, 
P=0.050) were higher in the group with microalbuminuria compared to the group with-
out. The 24-hour urinary protein levels were positively correlated with HbA1C (r=0.305, 
P=0.036), uric acid (r=0.308, P=0.032), and creatinine clearance (r=0.294, P=0.050).

Conclusion: Individuals with T2DM and microalbuminuria tend to display elevated levels of 
uric acid. Considering the potential effects of increased uric acid levels on diabetic nephrop-
athy, end-stage renal disease, and the development of cardiovascular disease, routine moni-
toring of uric acid levels in T2DM patients may be important from a prognostic perspective.
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INTRODUCTION

Diabetes mellitus (DM), a major health concern, is pro-
jected to impact 578 million individuals worldwide by 2030 
and escalate to 700 million by 2045.[1] Diabetes is a signif-
icant metabolic disease known for causing macrovascular 
complications such as cardiovascular disease (CVD) and 
atherosclerosis, as well as microvascular complications 
such as nephropathy.[2] These complications are well-
established factors for the increased risk of mortality in 
patients with type-2 DM (T2DM).[3,4] Therefore, studies 
concerning the pathogenesis of diabetes and its complica-
tions are gaining increased importance.

Uric acid, a product of purine metabolism, is generated 
through the enzymatic actions of xanthine oxidase. This 
process also results in the production of oxidants, which 
have been implicated in cardiovascular diseases and renal 
dysfunction.[5] This can also induce an inflammatory re-

sponse, leading to organ dysfunction. Therefore, in clini-
cal practice, uric acid can serve as a significant marker for 
predicting elevated levels of oxidative stress.[6] Oxidative 
stress can increase reactive oxygen species (ROS), leading 
to renal vascular endothelial damage and the production 
of proteinuria.[7,8] Albuminuria, defined as the presence 
of an excessive amount of serum protein in the urine, 
is a significant indicator of kidney damage, including im-
paired reabsorption and filtration by the kidneys.[9] On the 
other hand, it has been suggested that race and ethnicity 
could cause significant variations in the relationship be-
tween inflammation and albuminuria in patients with dia-
betic diseases.[10] Globally, recent studies in patients with 
cardiovascular or diabetic diseases have demonstrated a 
significant association between uric acid levels and albu-
minuria levels.[11-14] However, studies on this topic among 
Turkish patients with T2DM remain limited.

The objective of this research was to explore the associ-
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ation between microalbuminuria and serum uric acid con-
centrations in patients with T2DM.

MATERIALS AND METHODS

This prospective cross-sectional investigation, carried out 
at the DM Clinic of HaydarpaşaNumune Training and Re-
search Hospital between January 2006 and May 2007, was 
in alignment with the Helsinki Declaration and Good Clin-
ical Practice Guidelines.This study is a specialization thesis, 
it was conducted with institutional approval before 2020, 
the ethics committee decision was not taken at that time

The study was conducted 80 patients with T2DM, aged 
between 28 and 77 years, all of whom presented to the 
DM outpatient clinic. Each patient was undergoing treat-
ment with oral antidiabetic medication. Patients with 
secondary and type-1 DM, suspected pregnancy, and an 
estimated glomerular filtration rate (eGFR) less than 60 
mg/dL/1.173 m² were excluded from the study. Those sus-
pected of pregnancy were tested for beta human chori-
onic gonadotropin. Patients with hypertension who were 
using antihypertensive drugs known to affect uric acid 
levels (such as losartan, various diuretics including hy-
drochlorothiazide, furosemide, and ethacrynic acid) were 
also excluded from the study.

Operational definitions
Patients with a significant increase in urine albumin-creati-
nine ratio (ACR) in the range of 30-299 mg/g of creatinine 
or with a urine albumin excretion rate (UAE) in the range 
of 30-299 mg/24 hours were considered to have microal-
buminuria.

Study protocol
The demographic and clinical data of all patients were re-
corded during the outpatient examination. Biochemical 
parameters were assessed through the analysis of venous 
blood samples, which were collected following a 12-hour 
fasting period during outpatient evaluations. The analysis 
of all samples was conducted in a single laboratory, uti-
lizing a uniform methodology detailed later in the text. 
Patients with T2DM were categorized into two distinct 
groups: those with microalbuminuria (n=40) and those 
without (n=40). Measurements of fat mass and body fat 
percentage were conducted using the Tanita Body Com-
position Analyzer TBF-300, following a 30-minute rest pe-
riod for the subjects.

Biochemical analysis
The Hitachi Modular autoanalyzer (Roche Diagnostics 
Corp., Indianapolis, IN, USA) was used for the analysis of 
patients’ venous blood and 24-hour urine samples. Lev-
els of 24-hour urine protein (microalbumin turbidimetric 
method), hemoglobin A1C (HbA1C) (turbidimetric inhi-
bition immunoassay, TINIA), fasting blood glucose (FBG), 
and lipid parameters (enzymatic colorimetric method) 
were measured. The determination of low-density lipo-
protein cholesterol (LDL-C) was carried out employing 

the Friedewald formula.[15] Creatinine clearance was de-
termined using the Cockcroft-Gault equation. For female 
patients, the obtained value was adjusted by multiplying 
by a factor of 0.85. The formula for creatinine clearance 
(mL/min) is: (140 - age) × weight / (72 × serum creatinine 
level).[16] 

Statistical Analysis
All data were analyzed with MINITAB RELEASE 14 
(Minitab Inc., Pennsylvania, USA). The assessment of 
normal distribution was conducted through the Ander-
son-Darling test. Numerical data were represented in 
terms of mean ± standard deviation. Depending on the 
distribution’s normality, the comparison of numerical data 
between the two groups was conducted using either the 
Student’s T-test or the Mann-Whitney U test. The corre-
lations among numerical data sets were assessed through 
Pearson or Spearman correlation analysis, depending on 
the normality of distribution. Categorical variables were 
displayed in the form of numbers and percentages, with 
group comparisons conducted through the Chi-square 
test. A p-value of less than 0.05 (*) was considered statis-
tically significant for all analyses.

RESULTS

The study population consisted of 80 cases including 49 
women (61.3%) and 31 men (38.7%), with a mean age of 
57.8±11.6 years. The mean weight was higher in the group 
with microalbuminuria compared to the group without 
(89.5±12.0 vs. 75.0±12.6, P=0.002), while the mean BMI 
was lower (35.1±9.6 vs. 40.0±9.6, P=0.024). The mean 
high-density lipoprotein cholesterol (HDL-C) was lower 
in the group with microalbuminuria compared to the 
group without (40.6±8.6 vs. 47.3±9.3, P=0.001), while the 
mean uric acid (4.7±1.5 vs. 4.0±1.1, P=0.036) (Figure 1) 
and the mean creatinine clearance (114.6±5.8 vs. 98.1±3.4, 
P=0.050) were higher. There were no significant variances 
in other demographic and clinical findings between the 
groups with and without microalbuminuria (Table 1).

Figure 1. Distribution of uric acid levels in patients with type 2 
diabetes mellitus based on the presence of microalbuminuria.



The 24-hour urinary protein levels were positively corre-
lated with HbA1C (r=0.305, P=0.036), uric acid (r=0.308, 
P=0.032), and creatinine clearance (r=0.294, P=0.050), 
whereas they showed a negative correlation with HDL-C 
levels (r=-0.318, P=0.011) (Table 2).

DISCUSSION
Even with the latest advancements in the treatment of di-
abetes, nephropathy continues to be a leading cause of 
end-stage renal disease. Increasing evidence indicates that 
oxidants generated in the process of uric acid synthesis 
contribute to the pathogenesis of renal dysfunction and 
the development of cardiovascular diseases by triggering 
inflammation and leading to endothelial dysfunction.[17] 
Moreover, studies propose that endothelial dysfunction 
resulting from hyperuricemia promotes the proliferation 
of afferent vascular smooth muscle cells and diminishes 
renal perfusion. This suggests that increased levels of uric 
acid may play a crucial role in the progression of renal 
damage.[18]

Observations indicated that patients with microalbumin-
uria had increased uric acid levels. A study by Behrad-
manesh et al.[19] suggested that higher levels of serum uric 
acid might significantly contribute to the development of 
diabetic nephropathy. In another study conducted in pa-
tients with T2DM, a positive correlation was reported be-
tween serum uric acid concentration and urinary albumin 
excretion.[20] A study involving healthy Korean men demon-
strated that elevated serum uric acid levels independently 
increased the risk of microalbuminuria development over 
a period of five years.[21] Studies have shown that even mild 
hyperuricemia has an independent relationship with mi-
croalbumin.[22] Furthermore, in patients with T2DM who 

Table 1. Demographic and laboratory findings of patients with type 2 diabetes mellitus

Variables Type 2 DM  P-value

  With MA Without MA
  n = 40 n = 40 

Age, years 57.0±11.8 58.0±12.6 0.833
Gender, n (%)   
 Male 16 (40.0) 15 (37.5) 0.820
 Female 24 (60.0) 25 (62.5) 
Weight, kg 89.5±12.0 75.0±12.6 0.002*
Height, m 1.7±3.5 1.6±2.8 0.131
Waist circumference, cm 104.1±9.6 99.4±14.0 0.079
BMI, kg/m2 35.1±9.6 40.0±9.6 0.024*
Smoker, n (%) 6 (15.0) 8 (20.0) 0.559
Duration of DM, years 7.8 ±1.0 9.5±1.3 0.279
Hypertension, n (%) 21 (52.5) 18 (45.0) 0.505
Cholesterol, mg/dL 207.0±57.7 196.0±51.0 0.353
LDL-C, mg/dL 122.0±39.8 118.0±37.0 0.634
HDL-C, mg/dL 40.6±8.6 47.3±9.3 0.001*
Triglyceride, mg/dL 229.0±60.3 161.0±40.4 0.197
HbA1C, % 8.5±2.4 10.6±3.0 0.409
Uric acid, mg/dL 4.7±1.5 4.0±1.1 0.036*
Creatinine clearance, mL/min 114.6±5.8 98.1±3.4 0.050*

Data are mean ± standard deviation or median (IQR), or number (%). *p<0.05 indicates statistical significance. Abbreviations: BMI: Body mass index; 
DM: Diabetes mellitus; HbA1C: Hemoglobin A1C; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; MA: 
Microalbuminuria.

Table 2. Parameters associated with 24-hour urinary 
protein levels in patients with type 2 diabetes 
mellitus

Variables r P-value

Age 0.102 0.862
Weight 0.258 0.301
Waist circumference 0.271 0.109
BMI 0.282 0.126
Duration of DM 0.125 0.354
Cholesterol 0.233 0.422
LDL-C 0.105 0.711
HDL-C -0.318 0.011*
Triglyceride 0.251 0.258
HbA1C -0.305 0.036*
Uric acid 0.308 0.032*
Creatinine clearance 0.294 0.050*

*p<0.05 indicates statistical significance. Abbreviations: BMI: Body 
mass index; DM: Diabetes mellitus; HbA1C: Hemoglobin A1C; 
HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density li-
poprotein cholesterol.
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the generalizability of the study.

Conclusion
In patients with T2DM, a positive correlation exists be-
tween levels of uric acid and 24-hour urinary protein. In-
dividuals with T2DM and microalbuminuria tend to display 
elevated levels of uric acid. Considering the potential ef-
fects of increased uric acid levels on diabetic nephropa-
thy, end-stage renal failure, and the development of car-
diovascular disease, routine monitoring of uric acid levels 
in T2DM patients may be important from a prognostic 
perspective.
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overlap in the pathogenesis between hyperuricemia and 
dyslipidemia.[31,32] Furthermore, studies have indicated that 
in patients with T2DM, higher HDL-C levels are associated 
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nisms by which HDL-C contributes to the pathogenesis of 
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sclerosis and renal tubular interstitial damage, in addition to 
the exacerbation of systemic oxidative stress consequent 
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croalbuminuria. This may be associated with the elevat-
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Amaç: Giderek artan kanıtlar, ürik asit sentezindeki oksidanların, inflamasyonu ve endotel disfonksiyonunu indükleyerek böbrek fonksiyon 
bozukluğuna ve kardiyovasküler hastalıklara neden olabileceğini düşündürmektedir. Diyabetik hastalarda ırk ve etnik kökene bağlı olarak 
inflamasyon ve albüminüri korelasyonlarında farklılıklar kaydedilmiştir. Ancak tip 2 diyabetli Türk hastalarda bu konuda yapılan çalışmalar 
sınırlı kalmaktadır. Bu çalışmada tip 2 DM hastalarında serum ürik asit düzeyleri ile mikroalbüminüri arasındaki ilişkinin araştırılması amaçlandı

Gereç ve Yöntem: Bu prospektif kesitsel çalışmaya T2DM’li 80 hasta dahil edildi ve iki gruba ayrıldı: mikroalbüminürisi olan 40 hasta (24 
saatlik idrar proteinürisinde 30-300 mg) ve olmayan 40 hasta (24 saatlik idrar proteinürisinde <30 mg). 12 saatlik açlık sonrası hastalardan 
alınan venöz kan örneklerinin analizi ile biyokimyasal parametreler değerlendirildi.

Bulgular: Çalışma popülasyonunun yaş ortalaması 57.8±11.6 yıldı. Ortalama ürik asit (4.7±1.5 vs. 4.0±1.1, P=0.036) ve ortalama kreatinin 
klirensi (114.6±5.8 vs. 98.1±3.4, P=0,050) mikroalbüminürisi olmayan gruba göre mikroalbuminürisi olan grupta daha yüksekti. 24 saatlik 
idrar protein düzeyleri HbA1C (r=0.305, P=0.036), ürik asit (r=0.308, P=0.032) ve kreatinin klirensi (r= 0,294, P=0.050) ile pozitif korelasyon 
gösterdi.

Sonuç: Mikroalbuminürisi olan Tip2 DM hastaların ürik asit seviyesi daha yüksek değerdeydi. Artan ürik asit düzeylerinin diyabetik nefropati, 
son dönem böbrek yetmezliği ve kardiyovasküler hastalık gelişimi üzerindeki potansiyel etkileri göz önüne alındığında, T2DM hastalarında 
ürik asit düzeylerinin rutin olarak izlenmesi prognostik açıdan önemli olabilir.

Anahtar Sözcükler: Albuminüri; diyabetik nefropati; proteinüri; ürik asit; tip 2 diyabetes mellitus.

Tip 2 Diyabetli Hastalarda Mikroalbuminüri ile Serum Ürik Asit Seviyeleri Arasındaki İlişki
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Lower Gastrointestinal Endoscopy in Elderly: 
A Single-center Experience

 Muhammer Ergenç1,  Tevfik Kıvılcım Uprak2

Objective: Endoscopic procedures are frequently applied to the elderly population over 65, 
with the increased population of this age group. The comorbidities of this population are 
thought to be increased risk factors for endoscopic interventions. We need more literature 
on applying lower gastrointestinal (GI) endoscopy to the elderly population. This study aims 
to analyze the efficiency and safety of lower GI endoscopy in the aged population.

Methods: We performed a retrospective observational study of patients over 65 who un-
derwent lower GI endoscopy from January 2016 to January 2021 at the Istanbul Sultanbeyli 
State  Hospital Endoscopy Unit. This study was approved by the local Ethics Committee 
and registered with ClinicalTrials.gov (NCT05012527). A total of 564 patients’ following 
parameters were analyzed: indications, endoscopic findings, histopathological findings, and 
complications of lower GI endoscopy.

Results: The cecal intubation rate was 90% in colonoscopies. The inadequate bowel cleans-
ing rate was 12.4% in colonoscopies and 13% in all lower endoscopy procedures. There 
was a six percent malignancy detected. The polyp detection rate is approximately 45% in 
colonoscopies, and polyps are seen mainly left side of the colon. The overall diagnostic yield 
rate is 48.7%, and colorectal cancer yield is 5.9% on colonoscopies. The complication rate 
was 1.2%.

Conclusion: This study showed that colonoscopy in the elderly has a high diagnostic yield 
and can be applied safely.
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INTRODUCTION

Lower gastrointestinal (GI) endoscopy is the most im-
portant diagnostic tool used in colorectal system disease 
diagnosis and screening.[1] All over the world, millions of 
colonoscopies are performed annually for GI bleeding, 
colon cancer screening or surveillance, diagnosis of other 
GI diseases, and therapeutic applications such as a colono-
scopic polypectomy, hemostasis, decompression, or dila-
tion.[2]

With the rapid increase in the elderly population world-
wide, the number of people over 65 is expected to double 
in the next 25 years. The incidence of colorectal cancer 
(CRC) increases with age; therefore, the number of endo-
scopies performed on the elderly will gradually increase. 
The colonoscopy procedure performed in the elderly pop-
ulation has some difficulties, and the risk of developing 
complications is thought to be higher.[3,4]

We need more literature on applying lower GI endoscopy 

to the elderly population. Therefore, in this article, we 
evaluated lower GI system endoscopic interventions that 
were performed in our hospital over 65 years of patients. 
This study aimed to analyze the indications, endoscopic 
findings, histopathological findings, and complications of 
lower GI endoscopy.

MATERIALS AND METHODS

We performed a retrospective observational study of pa-
tients who underwent lower GI endoscopy from January 
2016 to January 2021 at the Istanbul Sultanbeyli  State 
Hospital Endoscopy Unit. This study was approved by the 
Marmara  University Faculty of Medicine Clinical Research 
Ethics Committee (Number: 09.2021-724) and registered 
with ClinicalTrials.gov (NCT05012527). This study was to 
determine inadequate bowel cleansing rate, cecal intuba-
tion rate, the prevalence of polyps/cancer, and total com-
plications rate.
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We used patients’ endoscopy and hospital records for 
data acquisition. Patients with missing data and duplicate 
records were excluded from the study. Patients over the 
age of 65 who underwent colonoscopy and rectosigmoi-
doscopy were included in the analysis.

The following parameters were analyzed: age and gender, 
type of endoscopy, examination date, indication, endo-
scopic results, completeness of the procedures, polyp/
tumor localization, histopathological examination of biop-
sies, and complications.

For further analysis, patients were stratified according to 
age into three groups: 65–74 (youngest-old), 75–84 (mid-
dle-old), and ≥85 (oldest-old), and also into two groups as 
symptomatic and screening.

CRC, polyps, diverticula, and inflammation are clinically 
important endoscopic findings.[5] We calculate the overall 
diagnostic yield according to these parameters.

The patients were suggested on a grain-free, pulp-free, and 
liquid diet for three days before the colonoscopy. One day 
before the colonoscopy, patients were given two doses of 
oral sodium phosphate (45 ml) as a laxative, and enemas 
were administered twice. All endoscopies were performed 
using standard video-colonoscopes (Fujinon EC-530WL, 
ES-530WE-sigmoidoscope) by six general surgeons who 
have at least five years of experience in endoscopy.

Almost all colonoscopy procedures were performed un-
der sedation, but rectosigmoidoscopy without drugs. 

Conscious sedation was achieved with Propofol 1% 10 mg/
ml by an anesthetic technician under the supervision of 
an anesthesiologist. Continuous monitoring was provided 
by recording oxygen saturation, blood pressure, and pulse 
rate.

The endoscopy indications were classified by the Amer-
ican Society for GI Endoscopy guideline.[6] Pathological 
results were evaluated according to the World Health Or-
ganization criteria.[7]

The primary outcome of this study was to determine inad-
equate bowel cleansing rate, cecal intubation rate, preva-
lence of polyps/cancer, and total complications rate.

All authors had access to the study data and reviewed and 
approved the final manuscript.

Statistical Analysis

We performed statistical analysis using the Statistical 
Package for the Social Sciences (Version 24 for Mac, IBM 
Corporation). Chi-square or Fisher exact tests were used 
to compare categorical variables. For quantitative vari-
ables, the t-test, Mann–Whitney or Kruskal–Wallis, and 
ANOVA are applied. p<0.05 were considered statistically 
significant.

RESULTS

From January 2016 to January 2021, 5214 lower GI en-
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Figure 1. Flowchart of patient selection



doscopies were performed at Istanbul Sultanbeyli  State 
Hospital Endoscopy Unit. After exclusion criteria, 564 
(11%) patients were analyzed aged 65 years or older (Fig-
ure 1). Patient demographics by age subgroups are detailed 
in Table 1. The cecal intubation rate was 90% in colono-
scopies. The inadequate bowel cleansing rate was 12.4% 
in colonoscopies and 13% in all lower endoscopy proce-
dures.

The major indications for lower GI endoscopy were iden-
tified GI bleeding symptoms, screening, and surveillance. 
Detailed indications are given in Table 2. Major endoscopic 
findings identified hemorrhoids, colonic polyps, diverticu-
lar disease, and normal examination. There was a six per-
cent malignancy detected (Table 2). Synchronous tumors 
were seen in one patient on an ascending and descending 
colon.

We detected a total of 204 polyps on colonoscopies. In or-
der of polyps/cancer, location and frequency were; rectum 
20.1%, sigmoid colon 23%, descending colon 8.3%, splenic 
flexure 5.4%, transverse colon 8.8%, hepatic flexure 2%, 
ascending colon 6.4%, caecum 2.9%, multiple localization 
21.6%, and unspecified 1.5%. Furthermore, we detected a 
total of 18 polyps with rectosigmoidoscopy, and their lo-
cation was rectum 50%, sigmoid colon 27.8%, descending 
colon 16.7%, and multiple localization 5.6%.

Regarding the results of histopathological examination 
(total of 307 biopsies), neoplastic (adenomatous) polyps 
172 (53.4%) and non-neoplastic polyps 40 (13%) were 
the major pathological findings. In addition, intramucosal 
carcinoma was detected in 4 patients with adenomatous 
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Table 1. General characteristics of the elderly patients

Procedure n (%)

Colonoscopy 
 Sex 
 Male 261 (51.7)  
 Female 244 (48.3)
 Total 505 (100.0)
Age (years) 
 65–74 396 (78.4)
 75–84 93 (18.4)
 ≥85 16 (3.2)
 Total 505 (100)
 Minimum–maximum 65–93
 Mean–SD 71.09–5.585
Rectosigmoidoscopy 
 Sex 
 Male 33 (55.9)
 Female 26 (44.1)
 Total 59 (100.0)
Age (years) 
 65–74 43 (72.9)
 75–84 11 (18.6)
 ≥85 5 (8.5)
 Total 59 (100)
 Minimum–maximum 65–96
 Mean–SD 72.49–6.655

SD: Standard deviation.

Table 2. Indications and endoscopic findings for lower gastrointestinal endoscopy

Procedure Indications n (%) Findings n (%)

Colonoscopy Abnormal imaging 31 (6.1) Normal findings 166 (32.9)
 GI bleeding 144 (28.5) Colorectal polyps 154 (30.5)
 Anemia 47 (9.3) Hemorrhoids 61 (12.1)
 Screening and surveillance 125 (24.8) Diverticular disease 57 (11.3)
 Diarrhea 9 (1.8) Cancer 30 (5.9)
 Constipation 57 (11.3) Findings secondary to operation 10 (2.0)
 Abdominal pain 72 (14.3) Perianal findings (fissure/fistula/abscess) 10 (2.0)
 Weight loss 15 (3.0) Angiodysplasia 7 (1.4)
 Other 5 (1.0) Inflammation-ulceration 5 (1.0)
 - Other 5 (1.0)
 Total 505 (100) Total 505 (100)
Rectosigmoidoscopy Abnormal imaging 3 (5.1) Hemorrhoids 20 (33.9)
 GI bleeding 46 (78.0) Normal findings 15 (25.4)
 Screening and surveillance 5 (8.5) Colorectal polyps 11 (18.6)
 Constipation 1 (1.7) Cancer 4 (6.8)
 Other 4 (6.8) Inflammation-ulceration 3 (5.1)
 Total 59 (100) Diverticular disease 2 (3.4)
   Angiodysplasia 1 (1.7)
   Other 3 (5.1)
   Total 59 (100)

GI: Gastrointestinal.



polyps. Adenocarcinoma was detected in 26 of all biopsies. 

According to histopathological features, tubular adenoma 

was the most common type of adenomatous polyp, as ex-

pected. Normal colorectal mucosal findings were seen in 

13 (4.2%) cases of all biopsies. The results of pathological 
examinations are detailed in Table 3.

According to the diagnostic yield definition, our overall 
diagnostic yield rate is 48.7%, and CRC yield is 5.9% on 
colonoscopies.

The comparison of age groups showed no difference be-
tween gender, presence of polyps and/or cancer and lo-
cation, bowel preparation rate, and cecal intubation rate. 
Diverticular disease prevalence is increasing with age: 
youngest-old: 9.6%, middle-old: 12.5%, and oldest-old: 
19% (Table 4).

The patients were divided into two groups: symptomatic 
and screening in terms of colonoscopy indications. The 
mean age of the screening group was significantly higher 
(71.4 vs. 69.8, p=0.005). Benign diseases were seen at 
a rate of 63% in the screening group. The incidence of 
polyps and/or cancer was significantly higher in the symp-
tomatic group (p=0.001) (Table 5).

The complication rate was 1.2%. During the colonoscopy, 
three cardiac arrhythmias occurred and were treated 
medically. One patient was readmitted for rectal bleeding 
four hours after discharge, in an endoscopic examination 
showed hemorrhage at the polypectomy site, and it was 
controlled by endoscopic clipping. Two colonic perfora-
tions (80-year-old female, 69-year-old male) occurred 
and were treated by emergency surgery. The 80-year-old 
female patient was treated with primary suture repair, 
and she was discharged with no other complications. A 
69-year-old male patient was in the intensive care unit 
because of his comorbidities (kidney failure, pneumo-
nia). Colonoscopy was requested due to rectal bleeding. 
Colonoscopy revealed a rectosigmoid tumoral mass be-
fore perforation. He was operated on and applied just 
colostomy without resection was done due to his general 
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Table 3. Results of pathological examinations

Diagnosis n (%)

Adenocarcinoma 26 (8.5)
Neoplastic (adenomatous) polyp 
 Tubular adenoma 
  Without dysplasia 84 (27.4)
  With low-grade dysplasia 59 (19.2)
  With high-grade dysplasia 8 (2.6)
 Tubulovillous adenoma 
  Without dysplasia 4 (1.3)
  With low-grade dysplasia 8 (2.6)
  With high-grade dysplasia 7 (2.3)
 Villous adenoma 
  With low-grade dysplasia 1 (0.3)
  With high-grade dysplasia 1 (0.3)
  Intramucosal carcinoma 4 (1.3)
 Nonneoplastic polyp 
  Hyperplastic polyp 36 (11.7)
  Inflammatory polyp 4 (1.3)
Nonspecific colitis 26 (8.5)
Normal findings 13 (4.2)
Nonspecific proctitis 11 (3.6)
Active colitis 9 (2.9)
Malignant melanoma (anal canal) 1 (0.3)
Malignant invasion (prostate cancer) 1 (0.3)
Other 4 (1.3)
Total  307 (100)

Table 4. Comparisons by age groups

Parameters n=396, n (%) n=93, n (%) n=16, n (%) p

Age (years) 65–74 75–84 ≥85 
Sex    
 Female 184 (46) 54 (58) 6 (37.5) 0.08
 Male 212 (54) 39 (42) 10 (62.5) 
 Polyp detection 151 (40) 43 (46) 7 (43) 0.7
Benign findings    
 Hemorrhoids 60 (13.7) 18 (17.3) 3 (14.3) 0.6
 Diverticular disease 42 (9.6) 13 (12.5) 4 (19) 
Polyp location    
 Right colon 30 (20) 9 (21) 2 (29) 0.47
 Left colon 87 (57) 27 (63) 2 (29) 
 Both side 34 (23) 7 (16) 3 (42) 
Bowel preparation    
 Optimal 341 (86) 83 (89) 14 (87.5) 0.72
 Suboptimal 55 (14) 10 (11) 2 (12.5) 
 Cecal intubation rate 357 (90) 83 (89) 14 (87.5) 0.7



condition. He died 19 days after the operation. Unfor-
tunately, we could not obtain information about delayed 
complications of colonoscopies.

DISCUSSION

Endoscopic procedures are frequently applied to the el-
derly population over 65, with the increased population 
of this age group.[8,9] The comorbidities of this population 
are thought to be increased risk factors for endoscopic 
interventions. On the other hand, it is emphasized that 
special attention should be paid to endoscopic procedures 
in this age population with the possible problems that the 
patients may experience during the preparation phase. In 
the current study, 564 patients who had colonoscopy and 
rectosigmoidoscopy were evaluated in this single center. In 
most of the patients, the cecum was successfully reached 
with adequate cleaning, and the colonoscopy was com-
pleted safely. Endoscopy was performed on most patients 
due to rectal bleeding, screening, and surveillance, and 
polyps were detected in approximately one-third of them.

In this study, major colonoscopy indications are lower GI 
bleeding and screening. The main part of the population in 
our study was aged 65–74. Studies that emphasize a high 
diverticular disease rate had a study population over 75. 
Therefore, We consider that this affects our main findings, 
which the majority are the normal result, and a low rate 
of diverticular disease compared to the other published 
data.[3,10]

Some studies showed younger patients have higher bowel 
preparation rates rather than the elderly. Therefore, inad-
equate bowel cleansing is related to low completion rates. 
Our result that cecal intubation (90%) and poor prepara-
tion (12.4%) in colonoscopies is similar to other studies.[11-

13] In comparison by age groups, we did not detect statis-
tically insignificant cecal intubation and bowel preparation 
rates between youngest-old, middle-old, and oldest-old.

The prevalence of colorectal malignancy increases with 
age, so lower GI endoscopy plays a major role in cancer de-
tection in the elderly population. The yield of colonoscopy 
in the elderly is reported differently in many studies. Our 
data showed lower GI endoscopy in the elderly has a high 
diagnostic yield.[10,12,14]

The colonoscopy results of the symptomatic groups are 

compared to the screening group. Screening groups were 
older than symptomatic patients, and there was no dif-
ference between the two groups in terms of gender. Our 
results showed the detection rate of polyp/cancer was 
symptomatic group (49%) higher than the screening group 
(37%) and statistically significant. This result is compatible 
with other published data.[3,5,12,13,15,16]

There is no difference in gender and polyp detection be-
tween age groups. Our polyp detection rate is approxi-
mately 45% in colonoscopies, and polyps are seen mainly 
on the left side of the colon. However, in some studies, 
more polyps were detected in the screening group, and 
another study showed that the symptomatic group had 
more polyp detection rate. In this study, polyp detection 
was seen more in the symptomatic groups. The polyp de-
tection rate increased with age, but in the present study, 
we could not find a correlation between age with polyp 
detection rate.[3,17-20]

In the elderly population, less considered symptoms, in-
cluding abdominal pain, weight loss, diarrhea, and consti-
pation, should be reckoned for endoscopic investigation.

Our complication rate of 1.2% is similar to published data.
[3] The most common complications have been reported 
as bleeding and perforation. The published review re-
ported perforation rate was 0.005–0.085% and bleeding 
in 0.001–0.687%, and the incidence of post-colonoscopy 
complications increased in elderly patients.[21] The post-
colonoscopy mortality rate was reported at 0.0029% for 
all indications.[22] Therefore, before deciding to perform 
a colonoscopy on the elderly, we should consider their 
general condition and comorbidities. The literature and 
our study show lower GI endoscopy is a safe procedure 
for elderly patients.[23]

Our study has certain limitations. It is a retrospective, 
single-center, and low-volume study. Our center is a sec-
ondary care hospital. So might be our patient population 
has a low morbidity rate, and its related to low complica-
tion rates. Due to retrospective design, we do not know 
the surveillance colonoscopy result on these patients.

Conclusion
With the increase in the population over 65, the applica-
tion of screening and therapeutic colonoscopy is increas-
ing in the elderly. We need to take precautions for prepa-
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Table 5. Comparisons by screening and symptomatic groups

Parameters   Screening group (n=380), n (%) Symptomatic group (n=125), n (%) p

Age 71.4 69.8 0.005
Sex   
Female 186 (49) 67 (53) 0.34
Male 194 (51) 58 (47) 
Pathology   
Polyp/cancer 142 (37) 62 (49) 0.001
Benign disorders 238 (63) 63 (51)



ration and during the procedure due to the frailty of this 
population. The present study showed colonoscopy in the 
elderly has a high diagnostic yield and can be applied safely.
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Amaç: Endoskopik işlemler, bu yaş grubunun artan nüfusu ile birlikte 65 yaş üstü hastalarda sıklıkla uygulanmaktadır. Bu popülasyonda 
komorbiditelerin endoskopik girişimler için esktra risk oluşturduğu düşünülmektedir. Bu çalışma, yaşlı popülasyonda alt gastrointestinal 
endoskopinin etkinliğini ve güvenliğini değerlendirmeyi amaçlamıştır.

Gereç ve Yöntem: İstanbul Sultanbeyli Devlet Hastanesi Endoskopi Ünitesinde Ocak 2016-Ocak 2021 tarihleri arasında alt gastroin-
testinal endoskopi yapılan 65 yaş üstü hastaların verileri retrospektif olarak incelendi. Bu çalışma yerel Etik Kurul tarafından onaylandı ve 
ClinicalTrials.gov’a (NCT05012527) kaydedildi. Toplam 564 hastanın sıralanan parametreleri analiz edildi: Endikasyonlar, endoskopik bulgular, 
histopatolojik bulgular ve alt gastrointestinal endoskopi komplikasyonları. 

Bulgular: Kolonoskopilerde çekal entübasyon oranı %90 olarak saptandı. Yetersiz barsak temizliği oranı kolonoskopilerde %12.4 ve tüm alt 
gastrointestinal endoskopi işlemlerinde %13 saptandı. Yüzde 6 malignite tespit edildi. Kolonoskopilerde polip görülme oranı yaklaşık %45 idi 
ve polipler ağırlıklı olarak kolonun sol tarafında tespit edildi. Kolonoskopilerde genel tanı verimi %48,7 ve kolorektal kanser tanı koyma oranı 
%5.9 saptandı. Komplikasyon oranı %1.2 idi.

Sonuç: Bu çalışma, kolonoskopinin yüksek tanısal verime sahip olduğunu ve yaşlı hastalarda güvenle uygulanabileceğini göstermiştir.

Anahtar Sözcükler: Kolonoskopi; rektosigmoidoskopi; proktoskopi; yaşlı hasta; yaşlılık.

Yaşlılarda Alt Gastrointestinal Endoskopi: Tek Merkez Deneyimi




