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ABSTRACT

In this article, current knowledge on the management of
natural and man-made disasters is briefly reviewed.

Key Words: Earthquake, Disaster, Management, Emergency
health

Disaster is a term that refers to large-scale disasters usu-
ally caused by natural events. However, it may also occur
due to human-induced problems. Disaster is defined by
the World Health Organization (WHO, 2002) as “an event
that disrupts normal conditions of existence and causes
suffering at a level that exceeds the adaptive capacity of
the affected society”! Disasters can be caused by natural
events such as earthquakes, floods, fires, tsunamis, hur-
ricanes and volcanic eruptions. These events can often
cause serious damage and loss to human-inhabited ar-
eas.’

Disasters can occur due to a combination of various fac-
tors. For example, earthquakes occur as a result of the
movement of tectonic plates in the earth’s crust. Floods
caused by high water levels are usually due to meteo-
rological factors such as excessive rainfall, snowmelt or
tropical cyclones. Volcanic eruptions occur as a result of
underground magma rising to the surface. The impacts
of disasters can be large in environmental, economic
and social dimensions.? Problems such as loss of human
life, homelessness, damage to basic infrastructures, and
destruction of agricultural lands may arise. Therefore, di-
saster management and preparedness are important to
minimize the effects of disasters and protect society. Di-
saster management includes various strategies such as

0z
Bu yazida, dogal ve insan kaynakli afetlerln yonetimiyle ilgili
mevcut bilgiler kisaca gézden gegirilmistir.

Anahtar Kelimeler: Deprem, Afet, Yonetim, Acil saghk

emergency planning, education, early warning systems
and post-disaster assistance.?

Natural and man-made disasters can be classified based
on various factors. Two basic classifications are made ac-
cording to the effects caused by disasters and according
to their source of occurrence.* These classifications are
used to understand the variation among types of disas-
ters. Disaster management takes these classifications
into account in order to develop and implement effective
measures against disasters of a particular type. Disaster
types according to these two basic classifications are list-
edinTable 1.

Disaster management is a process that includes a set of
strategies and measures planned and implemented in or-
der to minimize the effects of disasters and ensure a rapid
recovery after the disaster. Disaster management general-
ly includes the stages of preparedness, response, recovery
and sustainability.” The basic stages of the disaster man-
agement process are shown in Table 2 below.

Health services management in disaster situations in-
cludes directing health resources quickly and effectively
and planning and implementing emergency medical in-
terventions. This process may vary depending on the type
of disaster, its size and the areas it affects.
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Table 1. Classification of Disasters

Classification by Effects

Classification According to Formation Sources

Natural Disasters Technological Disasters Biological Natural Disasters Man-made Disasters
Disasters

Earthquake Nuclear Accident Pandemics  Geological Disasters Technological Disasters

Flood Industrial Accidents Meteorological Disasters Social Disasters

Fire Hydrological Disasters

Hurricane/

Typhoon

Volcanic Eruption

Tsunami

Table 2. Basic stages of the disaster management process:

Risk Assessment and Planning Risk Analysis

Planning

Preparation Phase

Education and Awareness

Infrastructure Preparations

Intervention Phase Rescue Operations

Logistics and Communication Public Safety

Improvement Phase Rehabilitation

Psychosocial Support Social Healing

Sustainability

Post-Disaster Assessment

Learning and Improvement

Below is a general framework covering key issues for
healthcare management in disasters:

A. Risk Assessment and Planning:
® Conducting pre-disaster risk analysis.

e Needs analysis of health services and determination of
resources.

® Developing and updating emergency plans.

B. Preparation Phase:

® Training of medical personnel and other emergency
teams.

® Storage and preparation of human resources, medi-
cines, medical equipment and other materials.

® (reating communication plans.

C. Intervention Phase:
e Coordination of units providing health services.

® Planning and implementation of emergency medical
intervention and rescue operations.

® Preparation of patient transfer and evacuation plans.

D. Communication and Coordination:

® Ensuring effective communication between health
units.

e Coordination with other emergency teams, local gov-
ernment and national health organizations.

E. Logistics and Resource Management:
e Effective distribution of health supplies and resources.

e Storage and replenishment of emergency medical
supplies.

F. Raising Community Awareness:

® Education and awareness programs for the society to
be prepared before disaster.

Widely known emergency numbers

G. Psychosocial Support:

® Providing psychosocial support services to disaster
victims.

® Psychosocial support programs for medical personnel
and rescue teams.

H. Healing Phase:
® Assessing the damage and creating recovery plans.

® Managing the process of society’s return to normal
health services.

Turkiye is a country where many types of disasters occur
with significant frequency. In recent years, our country
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has faced major disasters such as earthquakes, forest fires,
floods and pandemics.” The Kahramanmaras-centered
earthquake disasters we experienced this year unfortu-
nately showed that we are still not sufficiently prepared
for disasters.®® In disaster situations, healthcare manage-
ment often requires effective engagement of multiple
stakeholders (hospitals, healthcare personnel, emergency
teams, local and national health authorities). Good coor-
dination, rapid response and effective communication are
critical in healthcare management.
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ABSTRACT

Aim: Coronary artery bypass graft surgery is one of the most
commonly used strategies to revascularization of occlusive cor-
onary atherosclerotic lesions. Atherosclerosis is known to be a
chronic inflammatory process. Many inflammatory cells and
mechanisms are active in this process. Markers such as mean
platelet volume-to-lymphocyte ratio (MPVLR) and C-reactive
protein-to-albumin (CAR) which may be associated with the se-
verity of inflammation. In this study, it was aimed to determine
the relationship between these parameters and saphenous
vein graft (SVG) diseases.

Methods: In this retrospective study, 314 patients SVG disease
with stable angina pectoris were included. Patients were divid-
ed into two groups according to the severity of SVG disease.
We compared 159 patients who had severe stenosis in SVG and
156 patients who did not,in terms of CAR, NLR, PLR, MPVLR.

Results: Patients who >50% stenosis in SVG had significantly
higher CAR, MPVLR, NLR, and PLR (respectively 9.1 (4.2-16.8)
p<0.001, 4.5)0.68) p<0.001, 2.4 (0.69) p=0.002, 153)6) p=0.048).
In line with these data, CAR and MPVLR values were also higher
in the group with =50% stenosis in SVG, which was highly sta-
tistically significant (respectively 3.2 (0.9-4.4) vs 9.1 (4.2-16.8);
p<0.001 and 3.64)0.43) vs 4.53)0.68); p<0.001).

Conclusion: C-reactive protein-to-albumin and MPVLR can be
a useful and easily accessible markers to predict severity SVG
stenosis.

Key Words: C-reactive protein-to-albumin ratio, mean
platelet volume-to-lymphocytes ratio, neutrophil-to-

lymphocyte ratio, platelet-to-lymphocyte ratio, saphenous
vein graft diseases.

OZET

Amag: Koroner arter baypas greft cerrahisi, tikayici koroner ate-
rosklerotik lezyonlarin revaskiilarizasyonu icin en sik kullanilan
stratejilerden biridir. Aterosklerozun kronik bir inflamatuar su-
re¢ oldugu bilinmektedir. Bu slrecte bircok enflamatuar hiicre
ve mekanizma aktiftir. Enflamasyonun ciddiyeti ile iliskili olabi-
lecek biyobelirtecler; ortalama trombosit hacmi-lenfosit orani
(MPVLR) ve C-reaktif protein-albiimin (CAR), nétrofil-lenfosit
orani (NLR) ve platelet-lenfosit orani (PLR)dir. Bu ¢alismada bu
parametreler ile safen ven grefti (SVG) hastaliklari arasindaki
iliskinin belirlenmesi amacglanmistir.

Yontem: Bu retrospektif calismaya stabil anjina pektorisli SVG
hastaligi olan 314 hasta dahil edildi. Hastalar SVG hastaliginin
siddetine gore iki gruba ayrildi. SVG'de ciddi darlik olan 159
hasta ile darlik olmayan 156 hastay1 CAR, NLR, PLR, MPVLR acI-
sindan karsilastirdik.

Bulgular: SVG'de >%50 darligi olan hastalarda CAR, MPVLR,
NLR ve PLR anlamli olarak daha yiiksekti (sirasiyla 9.1 (4.2-16.8)
p<0.001, 4.5(0.68) p<0.001, 2.4 (0.69) p=0.002, 153 (6) p=0.048).
Bu veriler dogrultusunda SVG'de >%50 darlik olan grupta CAR
ve MPVLR degerleri de istatistiksel olarak anlamliydi (sirasiyla
3,2(0,9-4,4) ve 9,1 (4,2-16,8); p<0,001 ve 3,64 (0,43) - 4,53(0,68);
p<0.001)

Sonug: C-reaktif protein-albiimin ve MPVLR, SVG stenozunun
ciddiyetini tahmin etmek icin yararli ve kolay erisilebilir bir be-
lirtec olabilir.

Anahtar Kelimeler: C-reactive protein-albumin orani, ortalama
platelet hacmi- lenfosit orani, nétrofil-lenfosit orani, platelet-len-
fosit orani, safen ven greft hastaligi
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Stable Angina Pectoris

Introduction

Saphenous vein grafts (SVG) degenerate more than arteri-
al grafts over time. Despite this, they are still used in coro-
nary artery bypass surgery'. SVG degeneration negatively
affects long-term outcomes in CABGs. In SVG stenosis < 1
month period, thrombosis is seen as the leading cause. In
the period of 1-12 months, neointimal hyperplasia may be
the cause of stenosis. Atherosclerosis occurs in SVG steno-
sis after 12 months.>*

It is known that inflammatory conditions predispose to
vascular thrombosis. The neutrophil-to-lymphocyte ratio
(NLR), whose association with atherosclerosis has recent-
ly been frequently investigated, is a marker of inflamma-
tion.®> The platelet-to-lymphocyte ratio (PLR) is used as a
biomarker in atherosclerosis.® Also, platelets play a leading
role in thrombosis, and increased mean platelet volume
(MPV) has been found to be associated with negative
consequences in cardiovascular diseases. Mean platelet
volume-to-lymphocyte ratio (MPVLR), a relatively newer
inflammatory biomarker than others, has also been in-
vestigated in some studies and has been shown to pre-
dict adverse cardiovascular outcomes.”® In addition, high
C-reactive protein (CRP) levels and low albumin levels are
inflammatory biomarkers and CRP-to- albumin ratio (CAR)
is a valuable prognostic marker of heart disease.”™°

Previous studies have investigated the importance of NLR,
PLR or CARin SVG diseases, but no study has yet been con-
ducted that compares and evaluates all these markers si-
multaneously. In this study, the relationship between NLR,
PLR, MPVLR and CAR and the development of SVG disease
was investigated.

Patients and Method

Study Population: Between January 2017-September
2020 who underwent coronary angiography due to stable
angina patient data were collected. Three hundred and
fourteen patients who had CABG operation involving SVG
were enrolled in the study. Coronary angiography indica-
tion was made according to the presence of typical angi-
na despite maximal anti-ischemic and antianginal medi-
cal therapy or positive non-invasive screening tests for
myocardial ischemia. Coronary angiography images were
evaluated by 3 different cardiologists. Patients were di-
vided into two according to whether there was >50% ste-
nosis in SVG. The criteria for not receiving the study were
as follows: inflammatory disease, active infection, hema-
tologic disorders, malignancy, connective tissue disease,
advanced liver disease, receiving dialysis and thyroid dis-
eases. Transthoracic echocardiography were performed in
all patients. The patients and their laboratory data were
evaluated separately with their anamnesis and physical
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examination. The ethics committee approval of the study
was obtained from the local university board with the ap-
plication dated 28.01.2021 and numbered 21-KAEK-007.

Demographic and laboratory data: Routine biochemical
datas were calculated and evaluated with the Coulter LH-
780 Hematology Analyzer (Beckman Coulter, Inc, Califor-
nia). Hemogram panel (white blood cell, neutrophil, plate-
let, MPV etc.) and albumin, CRP were measured at the time
before the elective coronary angiography. The PLR was de-
fined as the ratio of the platelet count to the lymphocyte
count, the NLR was defined as the ratio of the neutrophil
count to the lymphocyte count, and the MPVLR was eval-
uated as the ratio of the MPV to the lymphocyte count,
in CAR calculation, the method of ratio of CRP (mg/dL) to
albumin (g/dL) and then multiplying the result by 100 was
used. The other biochemical parameters were performed
using appropriate methods. Hypercholesterolemia is de-
fined as a previous diagnosis of hypercholesterolemia
and being under statin treatment or having an LDL val-
ue above 130 mg/dL. Diabetes mellitus and hypertension
were defined as receiving appropriate medical therapy for
the treatment of these diseases. Also, a fasting blood glu-
cose =126 mg/dL in a few consecutive values or >200 mg/
dL in any time period was considered as diabetes mellitus.
The presence of hypertension was accepted in patients
whose repetitive blood pressure > 140/90 mmHg. The pa-
tient was defined as being a smoker at the time of admis-
sion or smoking in the previous 6 months.

Echocardiographic Examination: All echocardiographic
examinations (EPIQ 7, Amsterdam, Philips, Netherlands)
were performed using a 2.5-3.5 MHz transducer with all
participants. Evaluations were made in the presence of at
least two cardiologists, in accordance with the criteria of
the American Society of Echocardiography. Left ventric-
ular ejection fraction (LVEF) was evaluated by Simpson
method."

Angiographic Evaluation: Coronary angiography (General
Electric Optima; Wisconsin, ABD) was performed via the ra-
dial/femoral route using the standard Judkins technique and
was examined by two experienced angiographers. All imag-
es were calibrated with a guide catheter (6-7 french). SVGs
were evaluated from at least 2 different angles following
contrast material injection. Thus, the patients included in the
study; those with less than 50% stenosis in the SVG and those
without less than 50% stenosis were divided into 2 groups.

Statistical Analysis: Statistical evalution of the data was
done using the SPSS 21.0 (SPSS ING, lllinois, USA). The prob-
ability value of p < 0.05 was taken in the tests for statistical
significance. Student-T test was used to evaluate paramet-
ric data and Mann-Whitney U test was used to evaluate
nonparametric data. Categorical variables were evaluated
by Chi-square test. The Kolmogorov-Smirnov test was used
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to evaluate the normality of the data and was verified on all
data. Receiver-operating characteristic (ROC) curves were
estimated for NLR, PLR, MPVLR, and CAR. ROC analysis was
used to determine the cut-off values of PLR, NLR, MPVLR,
and CAR in predicting SVG disease.

Results

Three hundred fourteen patients presenting ‘with stable
angina pectoris were’ included in this study. Mean age of
the patients in the study was 64.1 (£9.5) years and 28.6%
of patients were female. There was >50% stenosis in SVG
in 159 of the patients in the study. Table 1 shows the clini-
cal data and demographic information of the patients.

in Table 2, laboratory data of the patients are given com-
paratively. In line with these data, CAR and MPVLR values
were also higher in the group with >50% stenosis in SVG,
which was highly statistically significant (respectively
3.2 (0.9-4.4) vs 9.1 (4.2-16.8); p<0.001 and 3.64 (0.43) vs
4.53(0.68); p<0.001).

Figure 1 shows MPVLR, CAR, PLR, NLR roc curves to foresee
significant stenosis in SVG.The AUC of CAR was the highest

Table 1. Baseline characteristics of the study groups

of all parameters (0.864, p<0.001) in predicting significant
stenosis in the SVG, with 82% sensitivity and 72% specific-
ity. It was found that the AUC of MPVLR was significantly
higher than both AUC of NLR (0.795 vs 0.680, p < 0.001)
and PLR (0.795 vs 0.584, p<0.001) for predicting significant
stenosis in SVG. According to the this data MPVLR value
of >4.53 could be used as a predictor of >%50 stenosis in
SVG with a sensitivity of %80 and a specificity of %66.

In univariate analyses (Table 3), =50% stenosis in SVG
was positively and significantly correlated with lympho-
cyte count (p <0.001), hemoglobin (p <0.001), neutrophil
count (p <0.001), MPVLR (p <0.001), and CAR (p <0.001).
>50% stenosis in SVG was associated with CAR and MPVLR
in univariate logistic regression analysis (table 3). When
‘multivariate regression analysis results are evaluated, CAR
and MPVLR were also identified as an independent pre-
dictor for 250% stenosis in SVG (OR 1.096, 95%CI 1.054 to
1.132 and OR 1.536, 95%Cl 1.206-1.635) (Table 3).

Discussion

This study is the first study comparing NLR, PLR, MPVLR,
and CAR that predict SVG disease in patients with CABG

Variables <50% stenosis in SVG >50% stenosis in SVG P Value
n=155 n=159
Age, years 63.5)9.31) 64.8)9.72) 0.068
Female, % (n) 30.30 (47) 27 (43) 0.210
BMI, kg/m2 27.50)4.8) 27.60)3.84) 0.804
Smokers, % (n) 41.29 (64) 4591 (73) 0.389
Diabetes Mellitus, % (n) 45.80 (71) 61.63 (98) <0.001
Hypertension, % (n) 66.45 (103) 76.10 (120) 0.005
Hyperlipidemia, % (n) 72.90 (113) 76.72 (122) 0.402
Time after CABG, months 64.40)37.42) 71.30)26.43) 0.192
LVEF, % 45.10)7.1) 54)5.8) <0.001
Aspirin, % (n) 80 (124) 84.9 (135) 0.194
P2Y12 inhibitors, % (n) 32.25(50) 28.93 (46) 0.508
Statins, % (n) 63.87 (99) 59.11 (94) 0.298
Beta-blockers, % (n) 83.87(130) 86.79 (138) 0.405
ACEI/ARB, % (n) 70.96 (110) 74.84(119) 0.309
CCB, % (n) 19.35 (30) 18.23 (29) 0.852
Nitrate, % (n) 16.12 (25) 26.41 (42) 0.001
Ranolazine, % (n) 18.70(29) 16.98 (27) 0.698
Trimetazidine, % (n) 23.87 (37) 25.78 (41) 0.452

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; CABG, coronary artery
bypass graft;CCB, calcium channel blocker; LVEF, left ventricular ejection fraction; SVG, safen vein graft
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Table 2. Laboratory Characteristics of the Study Patients

Variables <50% stenosis in SVG  =50% stenosisin SVG n =159 P Value
n=155
Glukose (mg/dL) 162)92) 170)104) 0.391
Creatinine (mg/dL) 1.11)0.29) 1.18 (0.32) 0.052
WBC (x 103/mm3) 7.7)1.6) 8.1)2) 0.118
Lymphocyte count (x109/L) 2(0.4) 1.8)0.5) <0.001
Neutrophil count (x109/L) 4.2)0.9) 4.4)1.1) 0.048
Hemoglobin (g/L) 14.4)1.5) 12.9)1.5) <0.001
Platelet count (x103/mm3) 266)61) 296)60) 0.154
MPV (fL) 7.5)0.4) 8.4)0.7 <0.001
CRP (mg/dL) 0.12(0.06-0.2) 0.48 (0.3-0.7) <0.001
Albumin (g/dL) 4)0.2) 3.9(0.1) 0.05
NLR 2)0.32) 2.4)0.69) 0.002
PLR 129)54) 153)6) 0.048
MPVLR 3.64)0.43) 4.53)0.68) <0.001
CAR X100 2.6 (0.9-4.5) 9.1 (4.2-16.8) <0.001
Low-density lipoprotein 142)19) 144)22) 0.624
cholesterol (mg/dL)
HDL (mg/dL) 42)6) 39)5) 0.213
Triglycerides (mg/dL) 228)65) 211)61) 0.595

CAR, C-reactive protein to albumin ratio; CRP, C-reactive protein; MPV, mean platelet volume; MPVLR, mean platelet volume to lymp-
hocyte ratio; NLR, neutrophil to lymphocyte ratio; PLR, platelets to lymphocyte ratio WBC: White blood cell count, HDL: High-density

lipoprotein cholesterol.
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Figure 1. ROC curve of inflammatory parameters for predicting the presence of >50% stenosis in SVG.
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Table 3. Univariate and Multivariate Predictors of >50% stenosis in SVG

Variables Univariate P value Multivariate P value
OR, 95% Cl OR, 95% Cl
Hemoglobin 0.941 (0.923-0.959) <0.001 0.949 (0.920-0.989) 0.007
Lymphocyte count 0.178 (0.136-0.236) <0.001 0.317(0.152-0.515) <0.001
Neutrophil count 0.902 (0.886-0.962) 0.001 1.102(0.964-1.286) 0.064
Mean platelet volume  1.316(1.118-1.1564) <0.001 1.198 (0.954-1.339) 0.102
CAR 0.989 (0.942-1.036) <0.001 1.096 (1.054-1.132) <0.001
MPVLR 1.746 (1.488-1.920) <0.001 1.536 (1.206-1.635) <0.001
NLR 0.996 (0.958-1.210) 0.002 0.991(0.945-1.002 0.221
Female 0.802 (0.548-0.956) 0.008 0.903 (0.751-1.048) 0.003
Diabetes mellitus 0.928 (0.874-0.982) 0.001 0.938 (0.908-0.966) 0.006

CAR, C-reactive protein to albumin ratio; MPVLR, mean platelet volume to lymphocyte ratio; NLR, neutrophil to lymphocyte.

who underwent CAG due to stable angina. We found a
more significant relationship between SVG with MPVLR
and CAR than NLR and PLR in these patients. Saphenous
vein graft diseases are a problem that negatively affects
prognosis in patients with CABG. Therefore, it is important
to identify inexpensive and easily detectable markers that
predict SVG lesions. Many traditional risk factors for SVG
lesions have taken place in the literature such as DM, HT.
On the other hand, the relationship between inflammato-
ry markers such as NLR, PLR, CRP, albumin with SVG has
also been investigated in previous studies.'>'* Determin-
ing which of these markers associated with the degree of
SVG stenosis is more effective is important to eliminate
time loss and confusion.

It is known that atherosclerosis is a chronic inflammatory
process and therefore blood elements such as lympho-
cytes, neutrophils and platelets play a role in this pro-
cess."" There are already numerous studies examining CRP
in atherosclerosis and coronary artery disease.””'® The
relationship between CAR and various coronary artery
diseases has also been investigated in various studies and
the relationship has been shown.*'”

Increased platelet activation has been shown to be asso-
ciated with inflammation and therefore with atherosclero-
sis.’® MPV is often used to evaluate immature platelets, and
they are more prone to platelet aggregation and adhesion
due to the substances they secrete.”” Lymphocytes also
play a major role in the inflammatory response, and lym-
phocyte count and activity affect and reflect the course
of atherosclerosis and coronary artery disease.® PLR has
been shown to be a useful marker in demonstrating sys-
temic inflammatory response and in various forms of ath-
erosclerosis and coronary artery disease.?’ In a previous
meta analysis by Ornek et al., MPVLR was found to be asso-
ciated with atherosclerosis and inflammation.® Increased

NLR another systemic inflammatory is a marker and is as-
sociated with poor prognosis in coronary artery diseases.?
CRP and albumin are also markers that have been shown
to be associated with atherosclerosis, indicating a systemic
inflammatory response.??* CRP levels are expected to be
high in inflammation, while plasma albumin levels are ex-
pected to be low.? Nutrition influences the state of inflam-
mation and also some known infective parameters can be
used as biomarkers for inflammation. Therefore, hypoalbu-
minemia may be a useful marker to indicate the severity of
atherosclerosis. In addition, hypoalbuminemia leads to de-
creased antiplatelet activity, resulting in increased blood
viscosity, leading to cardiovascular complications. studies
have shown that serum albumin levels are inversely cor-
related with the severity of coronary artery stenosis in pa-
tients with myocardial infarction.?® CAR has been shown in
several studies to be a better marker than CRP and albu-
min in reflecting the severity of coronary artery stenosis
and showing systemic inflammatory response.”

According to the results of this study, it was found that
CAR and MPVLR reflect the severity of SVG stenosis better
than PLR and NLR. Also found CAR to be the best indicator.

Limitations: Limitation of the study is that it is an obser-
vational, single-center study. Our research is multicenter
and should be repeated with more participants. Another
limitation of ours is that patients with acute coronary syn-
drome were not included in the study.

Conclusions: Patients who underwent CABG have major
cardiovascular event risks in long-term follow-up. Identify-
ing patients at the high risk of graft stenosis is challenging
and also important in terms of future outcomes. In this
context, inflammatory markers such as mentioned above
have important role in preventing cardiovascular mortali-
ty and morbidity.
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ABSTRACT

Aim: We aimed to investigate intensive care unit (ICU) treatments and
factors associated with mortality in patients admitted to the ICU after
road traffic accidents(RTAs).

Methods: This study retrospectively analyzed patient comorbidities,-
features of traumas,alcohol use,Revised Trauma Score(RTS), interven-
tions performed,ICU and hospital stays,the presence and extent of
invasive mechanical ventilation(IMV),Acute Physiology and Chronic
Health Evaluation (APACHE II), Simplified Acute Physiology Scores
(SAPS 1), as well as Glasgow Coma Scale (GCS) and NRS 2002 (Nutrition-
al Risk Screening 2002) scores upon admission to the ICU. Brain death
rates, transfusion rates, and ICU death rates were analyzed.

Results: 90 of the 109 patients treated in the ICU for RTAs survived, and
19 patients (17.4%) died.GCS scores were lower and APACHE Il scores
were greater in the non-surviving patients than in the surviving pa-
tients (p < 0.0001). The number of patients who received cardiopulmo-
nary resuscitation (CPR) was significantly higher in the non-surviving
patient group(p <0.0001).The most frequent etiology of trauma was
non-vehicle traffic accidents(45%).The head was the most common
site of traumas(71.5%).The GCS and RTS scores of non-survivor patients
were significantly lower(p = 0.013,p = 0.001,respectively), and the
APACHE Il and SAPS Il scores were higher(p < 0.001).It was found that
the rates of intubation(100%),CPR(47.4%), and IMV(100%) in non-sur-
viving patients outweighed in surviving patients(p= 0.005,p < 0.001,
and p = 0.012,respectively).

Conclusion: Multiple parameters are influential for determining the
prognoses of patients treated in the ICU for traumas caused by RTAs.In
particular,a high APACHE Il score and CPR requirement are associated
with mortality.

Key Words: Road traffic accidents, intensive care unit,

mortality

OZET

Amag: Karayolu trafik yaralanmasi sonrasi yogun bakim {initesine(YBU)
kabul edilen hastalarda ybu sirecleri ve mortalite ile iliskili faktorleri
incelemeyi amacladik.

Yontem: Bu calismada retrospektif olarak hastalarin komorbiditeleri,
travmalarin 6zellikleri, alkol kullanimi, Revize Travma Skoru (RTS), ya-
pilan girisimler, yogun bakim ve hastanede kalis stireleri, invaziv meka-
nik ventilasyonun (IMV) varhgi ve siresi, yogun bakim Unitesine kabul
sirasinda;Akut Fizyoloji ve Kronik Saglik Degerlendirmesi (APACHE II),
Basitlestirilmis Akut Fizyoloji Skorlari (SAPS Il) ve ayrica Glasgow Koma
Olcegi (GCS) ve NRS 2002 (Beslenme Risk Taramasi 2002) puanlari ince-
lendi. Beyin 6limu oranlari, transflizyon oranlari ve yogun bakim tini-
tesindeki 6liim oranlari analiz edildi.

Bulgular: YBU'de RTA nedeniyle tedavi edilen 109 hastanin 90'i hayatta
kaldi ve 19 hasta (%17,4) 6ldii. Olen hasta grubunda, sag kalan hasta
grubuna gore GKS skoru daha dustik ve APACHE Il skorlar ytksekdi
(p<0.0001). Resusitasyon(KPR) uygulanan hasta sayisi, 6len hasta gru-
bunda anlamli sekilde ytksekdi (p<0.0001).En sik travma etyolojisi
arag digi trafik kazasi idi (%45). En sik %71,5 ile kafa travmasi gorl-
dii.Olen hastalarin  GKS ve RTS skorlari, anlamli diizeyde diisiik olup
(p:0.013) (p:0.001), APACHE Il ve SAPS Il skorlar ytiksek idi (p<0.001).
Olen hastalarin entiibe edilme (%7100),KPR uygulanma (%47,4) ve IMV
yapilma oranini (%100), sag kalan hastalardan anlamli diizeyde yiiksek
bulduk (p:0.005)(p<0,001) (p:0.012).

Sonug: Karayolu trafik kazasina bagli travma nedeniyle yogun bakimda
takip ve tedavi edilen hastalarin prognoz tayininde farkl parametrele-
rin etkili oldugunu ve 6zellikle yiiksek APACHE Il ve KPR uygulanmasi-
nin mortalite ile iliskili oldugu kanaatindeyiz.

Anahtar Kelimeler: Karayolu trafik kazalari, yogun bakim tnite-

si, mortalite
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Introduction

Road traffic wounds adress a crucial worldwide public
health issue that can be effectively prevented, but is of-
ten neglected.! In our country, trauma-related deaths rank
sixth among the leading causes of mortality.? In addition,
road traffic accidents (RTAs) have the potential to result
in major traumas worldwide, presenting the main cause
of disease and mortality.® Indeed, approximately 1.2 mil-
lion die and over 50 million people get injured around the
world.*?

A substantial number of patients with major trauma due
to RTAs require monitoring and treatment in intensive care
units (ICUs). Assessments of trauma severity and progno-
sis determination involve the use of different scores, one
of which is the Revised Trauma Score (RTS).® The RTS is a
physiologically based system that has high inter-rater ac-
countability, indicated accuracy in estimating in-hospital
mortality, and can objectively determine injury severity
in trauma patients.”®° The RTS is based on bedside clinical
and physiological data premised on the Glasgow Coma
Score (GCS), systolic blood pressure (SBP), and respiratory
rate (RR). It is calculated using the formula RTS = (0.9368 x
GCS) + (0.7326 x SBP) + (0.2908 x SS) and takes a value in
the range of 0 and 7.8408.

We aimed to investigate the intensive care course and ele-
ments related with fatality in patients admitted to the ICU
following road traffic injuries.

Methods

After obtaining ethical approval from our hospital’s eth-
ics committee (Approval No: E-17073117-050.06), we ret-
rospectively evaluated the medicinal records of patients
stayed in the ICU of Health Sciences University Fatih Sultan
Mehmet Training and Research Hospital between January
1, 2013, and May 31, 2021, following RTAs. We included
109 patients aged 18 and older who admitted to the ICU
for over 24 hours, excluding patients under 18 and those
who died in the emergency department.

We collected data on age, gender, comorbidities, trau-
ma etiology (motor vehicle accidents, non-vehicle traffic
accidents, motorcycle accidents), trauma region (head,
neck, chest, abdominal, extremity, pelvis), alcohol use,
single or multiple traumas, Revised Trauma Score (RTS),
the need for surgery due to traffic accidents, initial intu-
bation, APACHE Il (Acute Physiology and Chronic Health
Evaluation) score upon initial admission to the ICU, SAPS
[l (Simplified Acute Physiology Score), and GCS and NRS
2002 (Nutritional Risk Screening 2002) scores. Additional-
ly, we recorded initial albumin, hemoglobin, and platelet
levels and administered albumin, ES, platelet transfusions,
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and FFP replacements. We also noted the presence of CPR,
tube thoracostomy, and hemodialysis (HD), the duration
of stay in the ICU, the presence and duration of IMV, the
presence of brain death, the method of discharge from
the ICU, and mortality rates.

Results

In our study; 5,557 patients were treated in our ICU over
eight years, and 109 (1.96%) of these patients were treat-
ed for trauma resulting from RTAs. The mean age of the
patients was 35.4 + 16.85, with 91 (83.5%) male and 18
(18.5%) female. We found that 31 (28.4%) patients had
motor vehicle accidents, 49 (45%) had pedestrian acci-
dents, and 29 (26.6%) had motorcycle accidents. Hyper-
tension was the most common comorbid illness observed
in 16 (14.7%) of the patients. Head trauma was the most
frequent injury, occurring in 78 (71.5%) of cases. Multiple
traumas were present in 79 (72.5%) of the patients. The
demographics, comorbidities, trauma regions, and inter-
ventions performed are summarized in Table 1.

The mean scores of GCS, RTS, APACHE II, SAPS II, and NRS
2002 upon admission to our ICU are presented in Table 1.
The mean albumin level on the first day of ICU admission
was 3.4 + 0.73, with an average of 3.24 + 7.85 albumin re-
placements.

The mean hemoglobin and platelet levels on the first day
of ICU admission were 11.92 + 2.49 and 214.14 + 76.46,
respectively, with an average of 2.13 + 3.08 erythrocyte
suspension (ES) replacements and 0.18 + 1.58 platelet re-
placements. The mean number of FFP replacements was
1.72 + 2.68. Hemodialysis was performed in 1.8% of the
patients, and IMV was administered to 78% of the patients.

Our patients’ average hospitalization length was 10.97 +
13.89 days, with an average stay in ICU of 10.28 + 13.45
days and an average IMV duration of 6.47 + 9.85 days.

While 81.7% of our patients were successfully treated and
discharged to the ward, 17.4% unfortunately passed away,
and one patient became a care case (0.9%). Brain death
was detected in 3.7% of the patients.

When we analyzed the patients treated and followed in the
ICU after RTAs as two groups, survivors and non-survivors,
no significant differences were observed in demographic
data, comorbidity presence, alcohol usage, trauma loca-
tion, and number of traumas. However, non-survivors had
notably lower GCS and RTS scores compared to survivors
(p: 0.013, p: 0.001, respectively), and we observed higher
APACHE Il and SAPS Il scores in non-survivors (p: 0.000, p:
0.000, respectively). See Table 2.

Table 3 presents the average values of interventions per-
formed, initial admission albumin levels, the amount of
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Table 1. Patient, trauma characteristics and evaluation of scores at first presentation

n %
Hypertension 16 14,7
Diabetes Mellitus 9 8,3
o Cardiac Disease 7 6,4
Comorbidities -
Lung Disease 8 7.3
Rheumatological 8 7,4
Neurological 5 4,6
Head Trauma 78 71,5
Chest Trauma 45 41,3
Trauma Sites Abdominal Trauma 20 18,3
Neck Trauma 5 4,5
Extremity Trauma 43 39,4
Pelvic Trauma 19 17,4
) Single trauma 30 27,5
Number of trauma sites -
Multiple traumas 79 72,5
Yes 32 29,4
Arrival Intubated
No 77 70,6
Yes 20 82,6
Tube Thoracostomy
No 19 17,4
Yes 61 56,0
Surgery
No 48 44,0
Yes 91 83,5
Alcohol Use
No 18 16,5
. o Yes 96 88,1
Cardiopulmonary Resuscitation
No 13 11,9
Scores Min-Max Mean + SD Median
GCS 3-15 10.29+4.11 11
RTS 1-8 6.58+1.46 7
APACHE Il 2-41 16.61+9.14 15
SAPS I 3-86 31.59+18.18 29
NRS 2002 0-6 0.93+1.25 0

GCS: Glasgow Coma Scale RTS: Revised Trauma Score APACHE II: Acute Physiology and Chronic Health
Evaluation SAPS lI: Simplified acute physiology score NRS 2002: Nutrition Risk Screening 2002

administered albumin, initial admission hemoglobin (Hb)
levels, the number of administered ES, platelet levels, the
number of administered platelet suspensions, FFP given,
the presence of IMV, the number of days of IMV, ICU stay
days, and hospital stay days in survivors and non-survivors
in the ICU.

We observed higher rates of endotracheal intubation, CPR,
and IMV application in non-surviving patients in compar-
ison to survivor ones(p: 0.005, p: 0.000, and p: 0.012, re-
spectively). Additionally, initial admission albumin levels
in the ICU were lower in surviving patients (p: 0.015), and

the number of administered FFP units was greater in sur-
viving patients (p: 0.046). See Table 3.

Having evaluated the effects of GKS, RTS, APACHE II, SAPS
I, CPR, IMV presence, IMV days, albumin, number of ad-
ministered FFP, initial intubation, and brain death param-
eters on mortality through logistic regression analysis, it
was found that the model was significant (p < 0.05) and
Nagelkerke R square value was 0.592 that indicated a
good level of explanatory power (90%). The impact of the
APACHE 1l score was significant (p < 0.05), with a higher
APACHE Il score associated with a 1.158 times increase in
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Table 2. Comparison of surviving and non-survivoring patients

Survivors (n=90) Non-survivors (n=19)
n (%) n (%) p
Male 75 (83.3%) 16 (84.2%) 1.000
Gender
Female 15 (16.7%) 3 (15.8%)
Age 34.41+£16.4 (30.5%) 40.11+18.56(36%) 20.196
Mean + SD (median %)
Yes 75 (83.3%) 16 (84.2%) 1.000
Alcohol Use
No 15 (16.7%) 3(15.8%)
Vehicle collision 25 (27.8%) 6(31.6%) 30.829
Trauma Etiology Pedestrian accident 40 (44.4%) 9 (47.4%)
Motorcycle accident 25 (27.8%) 4 (21.1%)
Hypertension 11 (12.2%) 5 (26.3%) '0.150
Diabetes Mellitus 8 (8.9%) 1 (5.3%) 11.000
Cardiac Disease 4 (4.4%) 3(15.8%) '0.100
Comorbidities Lung Disease 8 (8.9%) 0 (0%) 0.346
Thyroid Disease 4 (4.4%) 0 (0%) 11.000
Neurological 4 (4.4%) 1(5.3%) '1.000
Rheumatological 4 (4.4%) 0 (0%) 11.000
Head Trauma 64 (71.1%) 14 (73.7%) 41.000
Chest Trauma 34 (37.8%) 11 (57.9%) 40.173
) Abdominal Trauma 17 (18.9%) 3(15.8%) 1.000
Trauma Sites
Neck Trauma 5 (5.6%) 0 (0%) 0.584
Extremity Trauma 39 (43.3%) 4(21.1%) 40.122
Pelvic Trauma 15 (16.7%) 4(21.1%) 0.740
Single trauma
Number of trauma sites 24 (26.7%) 6 (31.6%) 40 878
Multiple traumas 66 (73.3%) 13 (68.4%)
GCS e & 5D (median %) 10.81%3.67 (11%) 7.8445.21 (6%) 20.013*
RTS s 50 et 6.86+1.15 (7%) 5.26+2.02 (5%) 20.001*
Scores APACHEIl 0 o 14.24+7.58 (14%) 27.84+7.47 (28%) 20.000*
SAPSII o+ o0 medianse) 26.78+£14.06 (25.5%) 54.37+18.51 (51%) 20.000*
NRS 2002 0.79+1.06 (0%) 1.58+1.77 (2%) 20.110

Mean + SD (median %)

'Fisher’s Exact Test

2Mann Whitney U Test

3Chi-squared test

“Yates continuity correction *p<0.05

GCS: Glasgow Coma Scale RTS: Revised Trauma Score APACHE 2: Acute Physiology and Chronic Health Evaluation
SAPS 2: Simplified acute physiology score NRS 2002: Nutritional Risk Screening 2002

mortality. On the other hand, the application of CPRhad a  Statistical Analysis
remarkable impact on mortality increasing by 5.526 times.
It was observed that the effect of the SAPS 2 score was
1.047 times increse in mortality whereas it was not statisti- ~ cal analyses. The normal distribution of data was evaluat-
cally significant (borderline significant). ed using the Shapiro-Wilk test.The Mann-Whitney U test

IBM SPSS Statistics 22 software was used for the statisti-
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Table 3. Interventions, laboratory values, transfusion amounts, and ICU data of surviving and non-survivoring patients

n (%) Survivors (n=90) Non-survivors(n=19)
n (%) P
Arrival Intubated 58 (64.4%) 19 (100%) '0.005%
Tube Thoracostomy 16 (17.8%) 3(15.8%) 21.000
Surgery 39 (43.3%) 9 (47.4%) '0.946
H 2
Interventions Cardlopulr.'nonary 4 (4.4%) 9 (47.4%) 0.000*
Resuscitation
Hemodialysis 1(1.1%) 1(5.3%) 20.320
Invasive Mechanical 66 (73.3%) 19 (100%) 20.012*
Ventilation
Albumin Mean 5D (mediands) 3.48+0.69 (3.5%) 3+0.79 (3.1%) 30.015*
Number of Administered Albumin Doses 2.93+7.56 (0%) 4.68+9.2 (0%) 30.165
Mean + SD (median%)
Hemoglobin - . (mediante 11.96+2.43 (12.5%) 11.72+2.81 (12.2%) 30.789
Erythrocyte Suspensions Transfused 1.94+2.94 (1%) 3+3.67 (2%) 30.240
Mean + SD (median%)
Thrombocyte Count 212.19+66.08 (209%) 223.37+115.65 30.949
(224%)
Mean + SD (median%)
Thrombocytes Transfused 0.04+0.42 (0%) 0.84+3.67 (0%) 30.216
Mean + SD (median%)
Fresh Frozen Plasma Transfused 1.44+2.42 (0%) 3+3.48 (2%) 30.046*
Mean + SD (median%)
Days on Invasive Mechanical Ventilation
Mean 2 5D (mediants) 5.92+9.65(2%) 9.05+10.65 (5%) 30.018*
ICU stay (days) Mean + 5D (mediands) 10.54+14.01 (5%) 9.05+10.65 (5%) 30.694
Hospital stay (days) \.an + so medianse) 11.61£14.57 (6%) 7.95+9.87 (4%) 30.164

Yates continuity correction
“Fisher’s Exact Test

3Mann Whitney U Test
ICU:Intensive care unit

was used for comparisons between the two groups for
parameters that did not show a normal distribution. The
chi-square test, Yates continuity correction, and Fisher’s
exact test were used to compare qualitative data. Logistic
regression analysis was used for the multivariate analysis,
with the significance set at p < 0.005.

Discussion

RTAs are among the leading causes of death in patients ad-
mitted to the ICU. In our study, we found that injuries result-
ing from RTAs were more common in young male patients,
with head injuries occurring most frequently. Compared to
the group of patients who survived, the non-survivors had

lower GCS and RTS scores but higher APACHE Il and SAPS
Il scores, and used IMV for a longer period of time. We also
noted that all patients who did not survive required IMV.

In a retrospective stdudy conducted by Bener et al. who
investigated the frequency and severity of head and neck
injuries in 6,709 patients involved in RTAs, they found that
the proportion of male patients was 85.9%.'°

In Chelly et als analysis of 694 patients treated in the ICU
for head trauma following traffic accidents, they found
592 male patients (85.3%) and 102 female patients. This
results in a mal/female ratio of 5.8."

In Pogorzelski et al’s retrospective study, where they an-
alyzed the epidemiology, prognostic factors, and conse-
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quences of trauma ICU patients, they determined that the
proportion of male patients was 83%. Additionally, they
found that patients had head trauma with 71%, chest
trauma with 37 %, and abdominal trauma with 219%.

Likewise, 83.5% of the participants were male, and 18.5%
were female in our study. The ratio of male to female was
5.05. The age range was 35.4 + 16.85. We observed that
71.5% of the patients had head trauma, 41.3% had chest
trauma, and 18.3% had abdominal trauma. Additional-
ly, we found that 45% of the patients were involved in
non-vehicle traffic accidents (NVTA), 28.4% in vehicle traf-
fic accidents (IVTA), and 26.6% in motorcycle accidents.

Accoridng to the study carried out by Adiyaman et al., it
was found out that APACHE Il score was considerbly great-
er in non-surviving paients.”™

In a retrospective study, Yazar et al. examined the elements
influencing mortality in 150 trauma patients who received
treatment in the ICU. They found that the GCS value in sur-
viving patients was higher than in non-survivors.'

Papadimitrio et al’s retrospective study investigated mor-
tality markers in 326 trauma patients and they found out
that the GCS value was greater in survivors.'

In the retrospective study conducted by Chelly et al., they
examined the clinical characteristics and prognoses of ICU
patients who had head trauma in RTA. It was stated that
GCS score was <8 and it was related with poor progno-
sis. They also found a good correlation between SAPS Il
and mortality. Surviving patients had lower SAPS Il scores
compared to those who died."

Unli et al. performed retrospective research in which they
used RTS scores in order to determine prognoses in 349
trauma patients and they found that the RTS score was
lower in non-surviving patients.

In a retrospective study by Yousefzadeh-Chabok et al. with
352 patients, they compared the various scores and it was
found that the average TRISS and RTS scores were higher
in surviving patients than in non-surviving patients.’

Zhao Xj et al's retrospective work examined the factors in-
fluencing mortality in 3,361 ICU patients with multitrauma
and coma and they concluded that RTS values, similar to
GCS values, are linked to mortality and it is significant to
use these scoring systems in order to manage trauma rap-
idly and effectively.'

Reviewing the literature, we found that APACHE Il and SAPS
Il values were higher and GCS and RTS values lower in non-
survivors compared with the survivor group.We discovered
that low RTS values were associated with mortality.

In Kara et al’s retrospective study with 108 patients to
analyze the variables influencing mortality in trauma pa-
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tients, they found that the ratios and amounts of ES, FFP,
and albumin replacement were higher in the non-surviv-
ing patients. They found that the rate of patients undergo-
ing CPR with cardiac arrest for any reason in the pre-ICU or
in the ICU was higher in the non-surviving patients. More-
over, they found that 90 % or p: 0.006 was the rate of IMV
application in the non-survivors."”

In the retrospective study of Atrash et al., they examined
the relationship between albumin levels and mortality in
critically ill patients and found out that there was a close
link between hypoalbuminemia and increased ICU mor-
tality.'

In our study, the albumin levels of the non-survivors were
considerably lower than those of the surviving patients (p:
0.015).

The retrospective study conducted by Tasdemir et al. with
117 trauma patients found an approximate IMV applica-
tion rate as 53%. They observed a higher need for IMV and
a longer duration of IMV in the non-surviving patients.”

Accoding to our study, IMV was administered in 78% of
the patients, and 100 % of the non-survivors were admit-
ted to the ICU on the first day. Those were intubated and
receieved IMV support (p: 0.005, p: 0.012). We also ob-
served a longer staying period in IMV in non-surviving pa-
tients when it was compared to those surviving patients
(p:0.018).

The literature has noted that invasive procedures and
blood transfusions are frequently administered in patients
whose overall health and trauma scores were poor.2?
Subsequently, it has been observed that mortality, coag-
ulopathy, and sepsis rates are significantly increased in
these patients.?

In our study, the number of FFP units administered to the
patients who passed away was markedly higher than the
surviving patients (p: 0.046). The number of erythrocyte
suspension, platelet transfusions, and albumin adminis-
trations were very similar to both groups. We believe that
the different patient numbers in the study groups may
have contributed to these varying results.

In addition, we found that the ratio of CPR performed in
passed away patients was 47.4% and 4.4% in surviving
patients (p: 0.000) that the difference was noticeably high.
Thus, our study indicated that the application of CPR was
associated with a higher mortality rate.

The limitations of our research include the fact that our
study is retrospective and the relatively small sample size
of patients.

In conclusion, we found that in patients treated in the ICU
for RTA-related traumas, especially high APACHE Il scores
and the application of CPR were associated with mortality.



Yigit et al. Traffic Accidents and Intensive Care Process

Acta Medica Alanya 2023;7(3): 219-225
Doi: 10.30565/medalanya.1293559

Consistent with the literature, in our study, nonsurviving
patients had higher APACHE Il scores and lower GCS and
RTS values compared to the surviving patient group. Cor-
respondingly, we believe that the APACHE Il score, which
is routinely used for determining mortality in the trauma
patients we follow and treat in the ICU, can guide us ef-
fectively.
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ABSTRACT

Purpose: The aim of the study is to evaluate the prediction of adhe-
sive capsulitis in the preoperative period of rotator cuff tear (RCT)
by neutrophil-lymphocyte (NLR), platelet-lymphocyte (PLR), neutro-
phil-monocyte (NMR), lymphocyte-monocyte (LMR) ratios.

Methods: This study was designed as a retrospective case-control
study. After ethical approval, preoperative hemogram and biochemis-
try data of 128 patients who were operated on for RCT were collect-
ed from the archive of hospitale. Among the patients who underwent
arthroscopy due to RCT, those with signs of adhesive capsulitis in the
intraoperative period were included in the RCT+Adhesive capsulitis
group. Age, blood glucose, CRP, sedimentation, white blood cell, neu-
trophil, monocytes, lymphocytes, platelets, fasting blood glucose, he-
moglobin and hematocrit values, and NLR, PLR, NMR, and LMR ratios
were compared between healthy control and RCT+Adhesive capsulitis.
Logistic regression analysis of the ratios was also performed.

Results: A total of 64 healthy RCT (group 1) and 64 patients with
RCT+Adhesive capsulitis (group 2) were included in the study. Fasting
blood glucose, lymphocyte, CRP values, and NMR and LMR were found
to be higher in patients with adhesive capsulitis (p<0.05); and mono-
cyte, NLR and PLR were found to be lower in group 2 compared to
group 1 (p<0.05). According to ROC analysis, it was revealed that LMR
was the best predictor of adhesive capsulitis in RCT.

Conclusion: It has been demonstrated that the inflammation rate LMR
obtained from the hemogram, which is an easy, low-cost, and repro-
ducible method, is a variable that predicts adhesive capsulitis in RCT.

Key Words: Adhesive capsulitis; rotator cuff tear;

lymphocyte-monocyte rate

OZET

Amag: Calismanin amaci, rotator manset yirtigindaki (RMY) adeziv kap-
suliti preoperatif olarak 6lctilen nétrofil-lenfosit (NLO), trombosit-lenfo-
sit (PLO), notrofil-monosit (NMO), lenfosit-monosit (LMO) oranlarindan
ongormektir.

Yontem: Bu calisma retrospektif vaka kontrol calismasi olarak tasar-
landi. Etik onay alindiktan sonra, RMY amaciyla ameliyat edilen 128
hastanin ameliyat dncesi hemogram ve biyokimya verileri hastane arsi-
vinden toplandi. RMY nedeniyle artroskopi yapilan hastalardan intrao-
peratif donemde adeziv kapstilit bulgulari olanlar RMY+Adeziv kapsdlit
grubuna dahil edildi. Saglkli kontrol ve RMY+Adeziv kapsiilit gruplari
arasinda yas, kan sekeri, CRP, sedimantasyon, beyaz kan hticresi, ngtro-
fil, monositler, lenfositler, trombositler, aclik kan sekeri, hemoglobin ve
hematokrit degerleri ile NLO, PLO, NMO ve LMO oranlari karsilastirild.
Oranlarin lojistik regresyon analizi yapildi.

Bulgular: Calismaya toplam 64 saglikli RMY (grup 1) ve 64 RMY+Ade-
ziv kapsulit hastasi (grup 2) dahil edildi. Aclik kan sekeri, lenfosit, CRP
degerleri, NMO ve LMO adeziv kapsdilitli hastalarda ytksek bulundu
(p<0,05); monosit, NLO ve PLO ise grup 2'de grup 1'e gore daha diistik
bulundu (p<0,05). ROC analizine gére RMY'de adeziv kapsiilitin en iyi
belirleyicisinin LMO oldugu ortaya cikt.

Sonug: Kolay, disiik maliyetli ve tekrarlanabilir bir yontem olan he-
mogramdan elde edilen LMO’nun inflamatuar bir oran olarak RMY'de
adeziv kapsdliti 5ngoren bir degisken oldugu gosterilmistir.

Anahtar Kelimeler: Adeziv kapsiilit; rotator manset yirtigi;

lenfosit-monosit orani
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Introduction

Material-Method

Adhesive capsulitis, also known as ‘frozen shoulder, is
known as the presence of significant limitation and pain
in active and passive shoulder range of motion due to in-
flammatory fibrotic contracture of the glenohumeral joint
capsule.! Although it has an increasing incidence with
age?, it has been reported to be more common, especially
in adults between the ages of 52 and 723, and to be as-
sociated with some diseases such as diabetes mellitus,
hypo-hyperthyroidism, myocardial infarction.* Non-in-
fectious and limited chronic low-grade inflammation and
fibrosis formation without necrosis are suggested for the
formation of adhesive capsulitis.” Inflammation-based his-
topathology of adhesive capsulitis has been supported by
magnetic resonance imaging (MRI).®

For the diagnosis of adhesive capsulitis, when abduc-
tion-external rotation restriction is detected in the phys-
ical examination, it is supported by MRI, but the definitive
diagnosis is made during the repair of RCT (rotator cuff
tear) in arthroscopy.” To support the diagnosis, it is known
that blood glucose and HbA1c elevation among labora-
tory findings® are associated with adhesive capsulitis, and
C-reactive protein® shows high sensitivity in adhesive cap-
sulitis, but there are no preoperative and specific labora-
tory findings for it. The formation of adhesive capsulitis
based on inflammation is a guide for the investigation of
inflammatory markers supporting the diagnosis.

It has been demonstrated that neutrophil-lymphocyte
ratio (NLR), platelet-lymphocyte ratio (PLR), neutro-
phil-monocyte ratio (NMR), and lymphocyte-monocyte
ratios (LMR) reflect the level of systemic inflammation, and
have recently been suggested as inflammatory markers.'
These parameters, which can be easily calculated from
blood samples collected under simple laboratory condi-
tions, represent low-cost and reproducible tests, and are
included in the hemogram for preoperative routine ex-
amination." 2 These parameters can be associated with
adhesive capsulitis, which has a hypothesis of inflamma-
tion in its etiopathogenesis. If the adhesive capsulitis ac-
companying rotator cuff tendinitis was diagnosed during
the preoperative preparation, additional measures such
as frozen shoulder manipulation could be added before
arthroscopy, and the preoperative preparation process
could be strengthened.

In light of this information, we aim to contribute to the
diagnostic approach of adhesive capsulitis by evaluating
NLR, PLR, NMR, and LMR in preoperative hemograms of
patients with RCT.

Ethical approval of the study was obtained from Bolu
Abant izzet Baysal University Clinical Research Ethics
Committee (decision number: 78/2021). This study was
designed as a retrospective case-control study. Demo-
graphic and clinical data of the patients were obtained
from Bolu Abant izzet Baysal University Medical Faculty
Hospital Orthopaedics-Traumatology Department in the
hospital database. Patients who have undergone surgery
and fracture, have rheumatic disease, septic arthritis and
diagnosed with degenerative arthritis excluded the study.
Two groups were formed in the study as RCT (Group 1) and
RCT+Adhesive capsulitis (Group 2). Those included in the
RCT-+adhesive capsulitis group applied to Bolu Abant izzet
Baysal University Training and Research Hospital Polyclin-
ics between 2021-2022 and were randomly selected from
the patient population who diagnosed with adhesive
capsulitis according to physical examination, MRI, and ar-
throscopic findings. RCT patients were randomly selected
from those who did not show signs of intraoperative ad-
hesive capsulitis. Preoperative hemograms taken routine-
ly from the patients were used in the study. The age, gen-
der, blood glucose value, CRP, sedimentation, white blood
cell, neutrophil, monocytes, lymphocyte, platelet values
and neutrophil-to-lymphocyte, platelet-to-lymphocyte,
lymphocyte-to-monocyte and neutrophil-to-monocyte
ratios were evaluated in the study. Physical examination
findings suggestive of adhesive capsulitis: Impaired range
of motion with forward flexion, abduction, and external
and internal rotation the MRI findings of the RCT+ad-
hesive capsulitis group may include : thickening of the
coracohumeral ligament, inflammation and edema, ac-
cumulation of fibrous tissue, thickening of the joint cap-
sule, narrowing of the joint space, increased synovial fluid,
involvement of the rotator cuff capsule. All patients were
operated onin the lateral decubitus position with traction.
A diagnosis of RCT was made by standard glenohumer-
al examination. The diagnosis of adhesive capsulitis was
made arthroscopically with intraoperative visualization:
synovial inflammation concentrated in the rotator inter-
val and hypertrophy, reactive capsular fibrosis, increased
capsule and coracohumeral ligament thickness.” Rotator
interval excision was additionally applied based on RCT.

Statistical Analysis

As descriptive statistics, numbers and percentages were
used for categorical data, and meanztstandard deviation
or median (min.-max.) was used for continuous data. The
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distributional properties of the continuous data were
evaluated using the Shapiro-Wilk Test. Control and adhe-
sive capsulitis groups were compared t-test for normal-
ly distributed variables and via Mann Whitney U test for
non-normally distributed variables. Bivariate comparisons
of categorical data were conducted using Chi-square tests.
Initially, a single explanatory variable logistic regression
analysis model was fit for all variables. Than multiple ex-
planatory variable logistic regression analysis model, was
fitted by including all significant independent variables. A
backward-elimination approach in the multiple explana-
tory variable logistic regression model was conducted to
evaluate the model for potential confounding effects. In
this model, the factors/covariates were removed one at a
time, starting with the factor/covariate that had the larg-
est P value, until all remaining factors had a two-sided P
value <0.05. The goodness of fit was tested using the Hos-
mer-Lemeshow Test.

Results

CRP:C-reactive protein, WBC:White blood cell, HMG:
Hemoglobin, HCT: Hematocrit, Group 1: RCT, Group 2:
RCT+Adhesive capsulitis

Descriptive statistics of Groups 1 and 2 are given in Ta-
ble 1. No statistically significant difference were found
between groups 1 and 2 for hemoglobin (p=0.100) and
hematocrit (p=0.080), but for fasting blood glucose was
found higher statistically in Group 2 (p=0.009). There was
no difference between the white blood cell (p=0.520),
neutrophil (p=0.860) and platelet (p=0.334) values of
the groups evaluated in the hemogram. In Group 2, lym-
phocytes (p=0.033) were found higher statistically and
monocytes (p=0.000) were found lower statistically. The

sedimentation used to assess systemic inflammation was
similar between groups (p=0.090) and CRP (p=0.040) was
found higher in Group 2 (Figure 1).

NLR (p=0.024), NMR (p=0.000), LMR (p=0.000) and PLR
(p=0.011), which are thought to be helpful in diagnosis,
were statistically different between groups 1 and 2. While
LMR and NMR were higher in group 2, NLR and PLR were
higher in group 1 (Figure 1).

In the logistic regression analysis, the cut-off value for LMR
was determined as 3.02, this value was found to be 0.83
sensitive and 0.61 specific (Tables 2 and 3, Figure 2).

Discussion

To summarize the findings of the study, preoperative
blood glucose, CRP, lymphocyte, NMR and LMR were found
to be significantly higher in the preoperative RCT+Adhe-
sive capsulitis group; monocytes, NLR, and PLR values
were found to be high in the RCT group. In addition, LMR
was found to have the highest sensitivity and specificity
among the NMR, LMR, NLR and PLR to predict adhesive
capsulitis in the preoperative period in RCT patients.

Diabetes mellitus is known as a condition predisposing
to the formation of adhesive capsulitis', and chronic low-
grade inflammation caused by diabetes is estimated to
constitute the pathophysiology of adhesive capsulitis.'
For this purpose, adhesive capsulitis has been included
among the skeletal system complications caused by di-
abetes', HbA1c has been shown to be correlated with
the increasing incidence of diabetes mellitus?, and it has
been reported that there is a relationship between adhe-
sive capsulitis and the hyperglycemia component of the
metabolic syndrome.* In our study, consistent with the
literature, plasma glucose levels were found to be high in

Table 1. The descriptive statistics of Group 1 (RCT) and Group 2 (RCT+Adhesive capsulitis)

Variable Group 1(n=63) Group 2 (n=63) P value
Age, year® 57 (50-65) 59 (44-67) 0.742
Plasma glucose, gr/dL® 115 (96-153) 102 (93-117) 0.009
CRP, mg/dL® 3.2 (0.5-6.6) 1.4 (0.2-3.5) 0.040
Sedimentation, mm/hP 14 (10-20) 18 (12-26) 0.090
Neutrophil, K/uL® 4.20 (3.6-4.8) 3.9(3.3-5.1) 0.860
Lymphocyte, K/uL® 2.3(1.8-3.0) 2.0(1.6-2.6) 0.033
Monocyte, K/uL® 0.5 (0.4-0.6) 0.6 (0.5-0.9) 0.000
Platelet, K/uL® 255 (214-303) 264 (229-306) 0.334
WBC, K/uL® 7.3 (6.0-8.7) 7.0 (5.9-8.4) 0.520
HGB, g/dL® 14.3+1.73 13.8+1.46 0.100
HCT, %° 43.5+4.67 42.2+4.19 0.080

@ Means SD; P values were determined via t-test.

b Values are median (Q1-Q3); P values were determined via Mann Whitney U test.
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Figure 1. Comparison of glucose (A), CRP (B), sedimentation (C), neutrophil (D), lymphocyte (E), monocytes (F), NLR (G),
PLR (H), NMR (I) and LMR (J) between groups. (Group 1:RCP; Group 2:RCP+Adhesive capsulitis; CRP: C-reactive protein;
NLR:Neutrophil-Lymphocyte Ratio; PLR:Platelet-Lymphocyte Ratio; NMR: Neutrophil-Monocyte Ratio; LMR: Lympho-

cyte-Monocyte Ratio.)

Table 2. Results of the single explanatory variable logistic regression analysis for inflammation rates
2Values are median (Q1-Q3).

Variable Group 1 Group 2 Odds ratio (95 % Cl) P value
(n=63) (n=63)
NLR? 2.05(1.5-2.7) 1.82(1.2-2.2) 1.64 1.09-2.57 0.02
NMR? 6.0 (4.9-7.9) 7.95 (6.9-9.5) 0.76 0.64-0.88 0.00
PLR? 124.8 (101.7-169.0) 109.9 (82.9-146.3) 1.01 1.00-1.02 0.00
LMR 2.0(2.2-4.2) 4.8 (3.4-5.7) 0.49 0.36-0.65 0.00
Table 3. Results of the multiple explanatory variable analysis for inflammation rates
Variable Odds ratio (95 % Cl) P value

NLR 1.25(0.34-5.42) 0.745

NMR 0.87 (0.72-1.04) 0.14

PLR 1.00 (0.99-1.01) 0.31

LMR 0.68 (0.31-1.42) 0.00
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Figure 2. ROC curve for separating RCT and RCT+Adhesive capsulitis for LMR (Area Under the Curve 0.783, p value 0.00).

patients with adhesive capsulitis, and the formation of ad-
hesive capsulitis based on hyperglycemia was confirmed.

Capsular fibrosis of adhesive capsulitis develops against
the background of chronic low-grade inflammation."
C-reactive protein and erythrocyte sedimentation rate
are frequently used as markers of systemic inflammation
in clinical practice. Although there are studies showing
that C-reactive protein is normal'®and high' in adhesive
capsulitis, a more sensitive form of CRP, called high sen-
sitivity-CRP, shows high sensitivity.® There are studies re-
porting that ESR is normal'® and high' in adhesive cap-
sulitis. In our study, CRP was high and ESR was normal in
the RCT+Adhesive capsulitis group. Here, sedimentation
normality associated with CRP elevation may be used in
differential diagnosis to predict preoperative adhesive
capsulitis in patients with RCT.

Lymphocytes provide cell-mediated immunity as part
of adaptive immunity and play a role in chronic inflam-
mation.?® Neutrophils*' and monocytes®? represent acute
inflammation as part of innate immunity. Inflammatory
rates, which are easily and inexpensively obtained under
basic laboratory conditions by routine hemogram eval-
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uation from automated systems such as NLR, PLR, NMR
and LMR, are studied for biomarker purposes in diseases
whose symptoms are not within sharp limits and many
methods are used for diagnosis.®> These markers have
been studied in many diseases such as inflammatory
bowel diseases, malignancies, cardiovascular diseases,
and acute pancreatitis, and significant results have been
obtained in this regard.** In relation to the pathophys-
iology of chronic low-grade inflammation of adhesive
capsulitis, our results showed high lymphocyte value
and low monocyte value. In connection with these val-
ues, LMR and NMR were high, and NLR and PLR were low
in patients with RCT+Adhesive capsulitis. When we mea-
sured which rate could better predict adhesive capsuli-
tis in the preoperative period in patients with RCT with
the highest sensitivity and specificity, we revealed that
LMR may be the best biomarker candidate. The definitive
diagnosis of adhesive capsulitis is made by arthroscop-
ic intervention, but our study revealed that the correct
interpretation of inflammatory rates in the hemogram,
as well as physical examination during the preoperative
planning period, will contribute to supporting the diag-
nosis.
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Limitations: The lack of clinical data in cases of adhesive
capsulitis in our study constituted the limitation; of the
study. The advantage of the present study was that in-
flammatory rates in adhesive capsulitis were studied for
the first time with sensitivity and specificity values.

Conclusion: Easy and inexpensive diagnostic approaches
to predict whether adhesive capsulitis accompanies a ro-
tator cuff tear in the preoperative period can strengthen
the perioperative strategy and contribute to the surgical
organization. We believe that future multicenter studies
with more patients and groups will contribute to the early
diagnosis and treatment of adhesive capsulitis with RCT.
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ABSTRACT

Introduction: We aimed to highlight the psychological effects
of the disease in the pandemic process along with the epide-
miological data in pregnant women with COVID 19 infection,
and the effects of increased anxiety in pandemic on pregnancy
outcomes.

Material and Methods: This study was performed in 100 wom-
en of 15 to 49 years of reproductive age who applied to the
Gynecology and Obstetrics Outpatient Clinic, Pandemic Outpa-
tient Clinic and the Pregnant Outpatient Clinic. Fourty-six preg-
nant women with positive COVID 19 PCR test were compared
with negative COVID 19 PCR test as control group. Patients
were administered a questionnaire and Beck Anxiety Inventory.

Results: An evaluation using the Beck Anxiety Scale revealed
that anxiety levels were significantly higher in the COVID-19
positive pregnant group compared to the COVID-19 negative
pregnant group (p=0.001). When comparing the groups in
terms of becoming pregnant and giving birth during the pan-
demic, it was found that "severe anxiety" significantly increased
in the COVID-19 negative pregnant group (p=0.032)

Discussion: We found that being COVID-19 positive, based on
the Beck Anxiety Inventory, significantly increased the anxiety
levels during pregnancy when compared to negative groups.

Key Words: anxiety, pandemia, pregnancy,COVID19, mental

health

OZET

Giris: Bu calismada, COVID-19 enfeksiyonlu hamile kadinlarda-
ki epidemiyolojik verilerle birlikte, pandemi stirecinde hastali-
gin olusturdugu psikolojik etkileri ve pandemide artan anksi-
yetenin gebelik sonuglarina etkilerini vurgulamayi amacladik.

Materyal ve Yontemler: Bu calisma,15 ila 49 yaslarindaki 100
kadinda gerceklestirildi ve katihmcilar, Kadin Hastaliklari ve
Dogum Poliklinigi, Pandemi Poliklinigi ve Gebelik Poliklinigi'ne
basvuranlardan secildi. Kirk altt COVID-19 pozitif gebe kadin,
kontrol grubu olarak negatif COVID-19 PCR testi olanlarla kar-
silastirildi. Katilimcilara bir anket ve Beck Anksiyete Envanteri
uygulandi.

Bulgular: Beck Anksiyete Envanteri kullanilarak yapilan bu ca-
lismada COVID-19 pozitif gebe grubunda anksiyete duzeyleri-
nin COVID-19 negatif gebe grubuyla karsilastirildiginda anlamli
derecede ytiksek oldugunu gosterildi (p=0.001). Gruplar, pan-
demi sirasinda gebe kalma ve dogum yapma agisindan karsi-
lastinldiginda, "siddetli anksiyete" nin COVID-19 negatif hamile
grubunda anlamli derecede arttigi bulundu (p=0.032).

Tartisma: Beck Anksiyete Envanterine dayali olarak, COVID-19
pozitif olanlarin negatif gruplarla karsilastirildiginda gebelik
sirasinda anksiyete diizeylerini anlamli derecede artirdigini tes-
pit ettik.
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Introduction

In December 2019 a new coronavirus infection, which was
first described in Wuhan, China, also showed its effect in
our country. Our first case was detected on 11.03.2020,
and according to current data, approximately 140 thou-
sand cases have been followed since then. In the light of
up-to-date official data worldwide, nearly 4.5 million in-
fected people and nearly 300,000 deaths have occurred
in the COVID 19 pandemic for now. The number of infect-
ed pregnant women and the number of maternal deaths
remained unknown because of heterogenity of data and
global scale of disease spread."234>6

In recent years, it is known that some mental diseases can
be seen frequently in pregnancy. Depression and anx-
iety in pregnant women are the leading pshycological
pathologies which are observed more frequently when
compared with general population.”® Antenatal anxiety
is more prevalent than depression with, serious mater-
nal and fetal consequences.® Maternal anxiety is related
to maternal sociodemographic properties such as age of
mother, marital status, children number, education lev-
el, history of smoking, alcohol and substance use, and if
the pregnancy was planned or not."® Anxiety symptoms
during pregnancy leads to increased the rate of fear of
vaginal delivery and a preference for cesarean section."
Also, prenatal anxiety has been recognized as a poten-
tial etiology that may lead to preterm birth and low birth
weight.”? Consequently, anxiety during pregnancy was
found to be associated with poor neonatal outcomes, and
pregnant women should therefore be screened for anxi-
ety and, be informed about the risks.’>

Due to the rapid and easy transmission of infection during
the global pandemic period, most countries implemented
socially restrictive measures such as isolation and quar-
antine. Those measures inevidently caused to exacerbate
preexisting mental illnesses and, caused emergence of
new symptoms. Many countries therefore planned psy-
chosocial support programs especially for pregnant wom-
en in their health policies following such a large scale
catastrophy.™ 6

We aimed to highlight the psychological effects of the
disease in the pandemic process along with the epidemi-
ological data in pregnant women with corona virus infec-
tion, and the effects of increased anxiety in pandemic on
pregnancy outcomes.

As the emergence of new subtypes of Corona virus is be-
ing noticed now and then, the public memories of recent
pandemics is kept alive. There are crucial lessons to be
learned from such a heavy experience world-wide includ-
ing prevention of transmission, reflex responses for such
threats and preventive measures such as vaccines. How-

ever, a special subgroup of susceptible patients such as
pregnant women should not be forgotten, and their men-
tal wellbeing be considered

Material and Methods

This prospective case-control study was conducted, De-
partment of Obstetrics and Gynecology with approval
from the local ethics committee. The study was designed
in accordance with the guideline devised by the World
Medical Association (Helsinki), and written informed con-
sent was obtained from the participating women.

This study was performed in 100 women of 15 to 49 years
of reproductive age who applied to the Gynecology and
Obstetrics Outpatient Clinic, Pandemic Outpatient Clinic
and the Pregnant Outpatient Clinic. The study patients
were selected sequentially, understood Turkish and con-
sented to participate. Lack of understanding Turkish, pre-
vious history or presence of medical and psychiatric prob-
lems that may interfere with capability of interviewing
were accepted as exclusion criteria.

Fourty-six pregnant women with positive COVID 19 PCR
test were compared with negative COVID 19 PCR test as
control group. Patients were administered a questionnaire
and Beck Anxiety Inventory. Data on socio-demographic
parameters such as age, education, employment status,
literacy status and marital status were gathered. At the
same time, also information about the patient’s height,
weight, BMI, chronic disease history, smoking and alcohol
use history, drug and substance abuse history, and previ-
ous surgery history, and, information about the current
pregnancy, still births or fetal congenital abnormalities,
gravidity, parity, miscarriages, number of surviving chil-
dren, gestational week and trimester, reason for admission
to the hospital and type of delivery were recorded. We also
reported hemogram, white blood cells, neutrophil and
platelet levels, vital signs which were fever, pulse, blood
pressure and oxygen saturation level. Data about the in-
fant concerning the gestational age, gender, birth weight,
APGAR scores, hospital admission or neonatal death were
collected.

At the same time, a questionnaire consisting of two ques-
tions was applied to the patients and they were asked to
score their anxiety levels between 0-10. These questions
were

“Do you worry that you have to give birth or be-
come pregnant during the COVID 19 pandem-
ic?” and “ Do you worry about having an exam-
ination or giving birth at Pandemic hospital?”
Beck Anxiety Inventory to investigate anxiety in patients
(BAI) has been implemented. This survey contains 21 items
consists of somatic and cognitive anxiety, complaints a
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likert type questioner, such as “shakiness in legs,”“scared,”
and “worry of losing control, and scored between 0 and
3 scale, maximum score 63, cut-off score 17 is considered
as. Based on the total score, 8-15 points, 16-25 points and,
26-63 points represent mild, medium and, severe levels of
anxiety respectively. Beck’s Anxiety Inventory Turkish va-
lidity and reliability was made by Ulusoy and friends.’” 8

The statistical analyses were performed with SPSS (Ver-
sion 22, SPSS Inc, Chicago, IL, USA). Chi-square tests were
used to show differences in categorical variables and Stu-
dent’s t-test were used to evaluate differences in the con-
tinuous variables for paired groups. BAl scores of patients
were analysed with Spearman correlation analysis. The
p value was taken as <0,05 for statistical significance. In
the analysis, anxiety scores and COVID 19 infection were
considered as dependent variables and age, occupation
status, education level, gravidity, and BMI were considered
as independent variables.

Results

In the study, 54 pregnant women who tested positive for
COVID-19 by PCR and 46 pregnant women who tested
negative for COVID-19 were included. Demographic char-
acteristics of the two groups were similar (Table 1). In the
COVID-negative group, the most common reason for hos-
pital admission was contractions, while in the COVID-posi-
tive group, the most common reason was cough/dyspnea
(Table 2).

An evaluation using the Beck Anxiety Scale revealed that
anxiety levels were higher in the COVID-19 positive preg-
nant group compared to the COVID-19 negative pregnant
group (p=0.001) (Table 3). When comparing the groups in
terms of becoming pregnant and giving birth during the
pandemic, it was found that “severe anxiety” significant-
ly increased in the COVID-19 negative pregnant group
(p=0.032) (Table 4).

However, when evaluated in terms of receiving medical
examinations or giving birth at the pandemic hospital, the
anxiety levels of both groups were not different (p=0.259)
(Table 5).

Discussion

The anxiety levels were reported to be increased in a sys-
tematic review by Yuan et al. In their study they analyzed
the data obtained from a heterogenous group of popula-
tion consisting of general public, health workers, university
students, older adults, infected patients, survivors of infec-
tion, and pregnant women were analyzed for anxiety lev-
els during infectious disease epidemics. The anxiety levels
were highest in pregnant women during epidemics.”
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In another study done by Zilver et al. the fear of childbirth
in pregnant women during the pandemic was compared
with a reference group from before the pandemic in Neth-
erlands.?® Surprisingly, they concluded that the fear of
childbirth was not increased during he pandemic. Such
a finding can be secondary to the trust of population on
the healthcare infrastructure of a developed country such
as Netherlands. However, a study conducted in Turkey by
Ayaz et.al indicated that the anxiety levels and depression
symptoms of pregnant women during the pandemic was
found to be significantly increased which is parallel to our
findings.?' In our study COVID-19 positive pregnant wom-
en had significantly higher anxiety levels when compared
to COVID negative pregnant women. Limitations of the
study; Depending on religion, ethnicity, family structure,
belief factors, anxiety levels may change. At the same
time, determining anxiety types and the number of cas-
es is an important limitation in their effects on pregnan-
cy outcomes. While analyzing the relationship between
COVID positive cases and anxiety levels, we anticipated
that determining anxiety types and evaluating pregnancy
results according to these types would be more valuable.

Although the emergence of new subtypes of Corona vi-
rus is still being notified, currently, the pandemic process
seems to ceased. There left a burden of mixed data con-
cerning psychologic morbidities observed after such an
extreme life-event. We believe that analysing this data will
eventually add to our preparedness for next pandemics.

Most of the health authorities of developped countries
implemented specialised clinical surveyance to monitor
mental consequences of pandemics. Pregnancy as a sus-
ceptible group should not be forgotten to be included
since the data we have shown is clearly depicting the
adverse neonatal outcomes of pregnant women with
anxiety.

Anxiety levels vary according to religion, ethnicity, family
structure, cultural belief factors. Since we could not gath-
er data about the above mentioned variables, this might
be regarded as a limitation to our study. At the same time
anxiety types may have unpredictable effects on pregnan-
cy outcomes. While analyzing the relationship between
COVID positive cases and anxiety levels, we anticipated
that determining anxiety types and evaluating pregnancy
results according to these types would be more valuable.

Conclusion

Depression and anxiety during pregnancy are associ-
ated with adverse pregnancy and perinatal outcomes.
In our study, no significant impact on anxiety levels was
observed regarding pregnant women'’s choice of receiv-
ing medical examinations and giving birth at a pandemic
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Table 1. Sociodemographic Characteristics of the Patients

COVID-19 Positive Group (n=46) COVID- 19 Negative Group (n=54) p

Age (Years) 2 27 (20-45) 26.5 (17-40) 0.936
Height (cm) @ 160 (150- 169) 159.5 (145- 174) 0.501
Weight (kg) ® 68,95 +£12.91 70+£10.9 0.672
BMI (Body Mass Index) 26.80 +4.64 27.59 +4.45 0.408
Gravida

Parity

Education Level n (%) n (%) 0.081
llliterate 3(6.5) 4(7.4)

Primary School 4(8.7) 13 (24.1)

Secondary Education 16 (34.8) 19 (35.2)

High School 13 (28.3) 14 (25.9)

University 10 (21.7) 4 (7.5)

Employment Status ¢ n (%) n (%) 0.361
Employed 7 (15.2) 5(9.3)

Unemployed 39 (84.8) 49 (90.7)

@ Median (min-max)
® Mean * std
¢The percentage of patients, % within the group

Table 2. Reason for Admission

Reason for Admission COVID-19 Positive Group (n= 46) COVID- 19 Negative Group (n= 54)
Routine Checkup 15 (37.5) 15 (27.8)

Contractions 4(10) 28 (51.9)

Vaginal Bleeding 0(0) 1(1.9)

Nausea/Vomiting 3(7.5) 0(0)

Cough/Shortness of Breath 17 (42.5) 0(0)

Sore Throat 4(10) 0(0)

Childbirth 3(7.5) 10(18.5)

Table 3. Distribution of COVID-19 Positive and Negative Groups According to the Beck Anxiety Scale

COVID-19 Positive Group (n=46) COVID- 19 Negative Group (n=54) p°

Beck Anxiety Scale

0.001

0-7 Points (Minimal Anxiety) 28 9
8-15 Points (Mild Anxiety) 19 18
16-25 Points (Moderate Anxiety) 4 15
26-63 Points (Severe Anxiety) 3 4

For statistical significance, p<0.05 *Fisher Exact Test
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Table 4. Comparison of Anxiety Levels in Terms of Pregnancy or Childbirth During the COVID-19 Pandemic

Pregnancy or Childbirth During COVID-19 Positive Group (n=46)

the COVID-19 Pandemic

COVID- 19 Negative Group (n=54) p°

No Anxiety 16 7
Mild Anxiety 1 1
- 0.032
Moderate Anxiety 14 24
Severe Anxiety 23 14

For statistical significance, p<0.05 *Fisher Exact Test

Table 5. Comparison of Anxiety Levels in Terms of Receiving Medical Examinations or Giving Birth at a Pandemic Hospital

Receiving Medical Examinations or
Giving Birth at a Pandemic Hospital

COVID-19 Positive Group (n= 46)

COVID- 19 Negative Group (n=54) p"

No Anxiety 17 17
Mild Anxiety 5 1
: 0.259
Moderate Anxiety 15 20
Severe Anxiety 17 12
For statistical significance, p<0.05 *Fisher Exact Test
hospital or not. It was found that being COVID-19 posi- References

tive, based on the Beck Anxiety Inventory, significantly
increased the anxiety levels during pregnancy when com-
pared to negative groups.

These results help us understand the psychological effects
of the pandemic on pregnant women. Given the trend of
increased anxiety levels in pregnant women during the
pandemic and its more pronounced effect on those who
are COVID-19 positive, it emphasizes the need to develop
additional measures and support systems to promote the
emotional well-being of pregnant women.
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ABSTRACT

Aim: On 6 February 2023, a series of earthquakes with magnitudes
of 7.8, 6.6, and 7.6 struck the south-eastern region of Turkiye within a
span of 10 hours, starting from 04:00 am. These earthquakes resulted
in a devastating loss of life, with casualties exceeding 50,000 across 10
provinces. The destruction caused by these earthquakes was wide-
spread with the collapse of many buildings, including hospitals. This
study aimed to assess the patient demographics and emergency re-
sponse adaptation in a primary-level state hospital following the 6 Feb-
ruary Turkiye earthquakes.

Material and Methods: The study was conducted at the Reyhanli State
Hospital, which remained largely unaffected by the earthquakes. The
hospital faced challenges in providing medical care due to the loss of
staff, damaged infrastructure, and limited resources. A volunteer ortho-
paedic surgery team, along with other medical professionals, provided
treatment to the earthquake victims. The patient data was collected
from the conventional record book of the operating room.

Results: From 6 to 12 February 2023, a total of 111 surgeries were per-
formed at the hospital, with 92 (%83) being earthquake-related. Ortho-
paedic surgeons operated on most of the patients. The most common
surgeries included fasciotomies, amputations, and fracture fixations.
The surgeries were performed in a time-sensitive manner, with imme-
diate life- and extremity-saving procedures prioritized. The hospital's
infrastructure challenges and the lack of digital recording systems
hampered the data collection process.

Conclusion: The study highlights challenges faced by a primary-level
Hospital during the earthquakes. Our indings stress the importance of pre-
paredness, infrastructure, and efficient patient records for effective emer-
gency healthcare during natural disasters. Lessons learned can aid future
plans for better emergency medical care in earthquake-prone regions.

Key Words: Earthquake, patient demographics, infrastruc-

ture challenges, medical records, emergency adaptation

OZET

Amag: 6 Subat 2023 tarihinde, 04:00'ten itibaren 7.8, 6.6 ve 7.6 buyuk-
liglinde bir dizi deprem, Tirkiye'nin glineydogu bdlgesini 10 saat ice-
risinde etkiledi. Bu depremler, 10 ilde 50.000'i agskin can kaybina neden
olan yikici bir tabloya yol acti. Hastaneler de dahil olmak tizere bircok
binanin ¢cokmesiyle beraber bu depremlerin yol actigi yikim oldukga
genis kapsamliydi. Bu calismada, 6 Subat Tirkiye depremi sonrasinda
ikinci basamak bir devlet hastanesinde hasta demografik 6zellikleri ve
acil midahale uyumunun degerlendirilmesi amaglandi.

Gereg ve Yontem: Calisma depremden agir diizeyde etkilenmeyen
Reyhanli Devlet Hastanesi'nde gerceklestirildi. Hastane, personel kaybi,
hasarli altyapi ve sinirli kaynaklar nedeniyle saglik hizmeti sunumunda
zorluklarla karsi karsiya kaldi. Gonulli bir ortopedi ekibi, diger brans
hekimleriyle birlikte depremzedelerin tedavisinde gérev aldi. Hasta ve-
rileri ameliyathanenin kayit defterinden elde edildi.

Bulgular: 6-12 Subat 2023 tarihleri arasinda ilgili hastanede 92'si (%83)
depremle ilgili olmak Uizere toplam 111 ameliyat gerceklestirildi. Has-
talarin cogu ortopedistler tarafindan ameliyat edildi. En sik uygulanan
cerrahi islemler fasyotomiler, amputasyonlar ve kirik tespitlerinden
olusmaktaydi. Ameliyatlar hizli bir sekilde, acil hayat ve ekstremite
kurtarma prosediirlerine éncelik verilerek gerceklestirildi. Hastanenin
altyapi zorluklar ve dijital kayit sistemlerinin olmayisi veri toplama is-
lemlerini zorlastirdi.

Sonug: Calismamiz, depremler sirasinda birinci diizey bir hastanede
karsilasilan zorluklari ortaya koymustur. Bulgularimiz, dogal afetler si-
rasinda etkili ve verimli acil saghk hizmeti icin hazirlikli olmanin, altya-
pinin ve tibbi kayitlarin 6nemini vurgulamaktadir. Elde edilen veriler,
deprem riski tasiyan bolgelerdeki acil tibbi hizmetlerin iyilestirilmesi
icin gelecekteki planlara yardimci olabilir.

Anahtar Kelimeler: Deprem, hasta demografisi, altyapi sorun-

lari, tibbi kayitlar, acil duruma uyum
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Introduction

Turkiye is located in a region prone to seismic activity, with
a significant portion of its land lying over seismic zones.
The devastating earthquake of 7.4 magnitude that struck
the Marmara region on 17 August 1999 resulted in high
losses of life, with over 17,000 fatalities and countless in-
juries. This earthquake, along with historical events such
as the 1939 Great Erzincan Earthquake, played a pivotal
role in shaping earthquake risk mitigation policies in Tir-
kiye. Legislation such as Law No. 4623 was introduced to
implement measures before and after quakes. In response
to the 1999 earthquake, the National Earthquake Strategy
and Action Plan was developed to prevent future casual-
ties, particularly in Istanbul. Within this framework, the Di-
saster and Emergency Management Authority (AFAD) ini-
tiated a project in 2013 to revise seismic hazard maps and
update the national seismic design code for buildings.'
Furthermore, earthquake drills and simulations have been
conducted to enhance community involvement and pre-
paredness, inspired by previous successful drills in seismi-
cally active regions such as Mexico City.* Despite exten-
sive efforts to prevent casualties caused by earthquakes,
it remains impossible to guarantee zero losses. Therefore,
it is crucial to create new action plans by evaluating data
obtained from past earthquake experiences. In this re-
gard, it is essential to record and analyse real-time data
during and after earthquakes without allowing chaos. The
significance of robust hospital medical recording systems
and infrastructure becomes evident in the aftermath of an
earthquake.* Accurate and reliable patient recording sys-
tems play critical roles in effective disaster response and
management. These systems enable healthcare providers
to maintain comprehensive medical records, including pa-
tient histories, diagnoses, treatments, and follow-up care.
Access to complete and up-to-date patient records is vital
for the continuity of care, coordination among healthcare
teams, and timely decision-making in the chaotic after-
math of earthquakes. Efficient patient recording systems
streamline the process of identifying and addressing pa-
tient needs, thereby improving overall healthcare delivery
in challenging circumstances.®

On 6 February 2023, a series of earthquakes with magni-
tudes of 7.8, 6.6, and 7.6 struck the south-eastern region of
Turkiye within a span of 10 hours, starting from 04:00 am.
These earthquakes resulted in a devastating loss of life,
with casualties exceeding 50,000 across 10 provinces. The
destruction caused by these earthquakes was widespread
with the collapse of many buildings, including hospitals.
As a result, the remaining hospitals at all levels had to be
utilized for immediate patient care until the transfer of
patients to tertiary-care units became possible. Despite
its close proximity (30 km) to the earthquake epicentre,
the physical conditions of the Reyhanli State Hospital

remained generally unaffected. However, severe losses
were observed among medical service providers as most
of the staff, including doctors, nurses, other medical staff,
and managers, resided in the vicinity of the epicentre, in
Antakya/Hatay. In the aftermath of the earthquakes, the
hospital received thousands of victims due to the lack
of other operating hospitals nearby. These patients were
transported from the wreckage by ambulances or vol-
unteers using various means. Volunteer doctors, nurses,
paramedics, and other medical personnel provided treat-
ment to these patients in the hospital.

Volunteers who responded to the earthquakes found hos-
pitals with damaged infrastructure and a lack of medical
resources. Understanding the pivotal role of a hospital’s
infrastructure and its medical recording systems during
and post-natural disasters is critical. Despite this signif-
icance, there is a scarcity of research focusing on the
specific adversities hospitals face and the importance of
robust medical recording systems in the aftermath of seis-
mic events. This study aims to bridge this research gap by
shedding light on the experiences encountered by an or-
thopedic surgery team upon their arrival at Reyhanli State
Hospital in the wake of the earthquakes. By delving into
the demographic profiles of patients who underwent sur-
gery, the spectrum of surgical procedures conducted, and
an evaluation of the hospital’s infrastructure concerning
its medical records system, this research endeavors to of-
fer valuable insights into the hospital’s adaptability during
emergencies. The insights gleaned from this study aspire
to not only augment the current body of literature but
also provide actionable recommendations for enhancing
emergency healthcare and fortifying infrastructure resil-
ience in regions susceptible to earthquakes

Materials And Method

Ethics committee approval was obtained from Umrani-
ye Training and Research Hospital ethics Committee (ID:
B.10.1.TKH.4.34.H.GP.0.01/119).

In the aftermath of the devastating earthquakes that
struck the south-eastern region of Tirkiye, the Reyhanli
State Hospital faced significant challenges in providing
medical care. The first teams of doctors and nurses arrived
at the hospital in the 16th hour following the quakes. The
hospital’s emergency department was understaffed, with
only two intern doctors and no surgeon available. Addi-
tionally, the hospital’s digital system, which relied on the
internet, failed completely, resulting in the loss of X-rays
and CT scans. As a result, patient images were recorded
with mobile phones if available, or patients had to be sent
for repeated X-rays or CT scans. Blood and laboratory test-
ing was also hampered, with certain tests unavailable for
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the first 19 hours and results only obtainable in hard-copy
format.

The entire hospital was in disarray as all staff members,
including doctors, nurses, and other medical personnel,
were themselves victims of the earthquakes. With the ex-
ception of a few intubated patients in the intensive care
unit, all patients were discharged, leaving the wards emp-
ty. The orthopaedic surgery team that intervened con-
sisted of 7 volunteering individuals, including 3 associate
professors, 2 assistant professors, and 2 senior residents.
The lack of surgeons at the institution meant that general
surgeons and other specialists stepped in to support or-
thopaedic interventions, while plastic surgery residents
dedicated themselves to suturing various injuries using
local anaesthesia. Despite the hospital having 3 operating
rooms, there were limited resources for urgent interven-
tions, with a lack of both external fixators and service staff
who could provide them.

Despite the chaos and lack of digital registry systems, the
medical professionals worked tirelessly in shifts to ensure
continuous care and support for the earthquake victims.
An orthopaedic surgeon and his assistant reorganized the
emergency ward processes to use all staff effectively and
ensure that patients in the emergency ward could be fol-
lowed and appropriate interventions could be performed.
During the earthquake response, general surgeons played
a crucial role in interventions for critical cases in the red
area and postoperative care for patients in the wards, par-
ticularly focusing on crush syndrome management. The
only internist supervised the follow-up of metabolic dis-
orders including crush syndrome. Meanwhile, an ortho-
paedic surgery resident was responsible for monitoring
incisions, peripheral vascular status, and dressing chang-
es. Additionally, the general surgeons willingly supported
the emergency room by following preoperative patients
for crush syndrome, working alongside senior orthopae-
dic surgeons. They also provided assistance in the resus-
citation area for patients requiring urgent resuscitation. In
a room adjacent to the orthopaedic team’s intervention
room, four plastic surgery residents worked tirelessly, of-
fering their voluntary services to suture various types of
injuries that could be managed with local anaesthesia.

Collaborating closely with the orthopaedic surgeons, two
vascular surgeons and one general paediatric surgeon
joined the emergency intervention room. They actively par-
ticipated in fracture reduction, splinting, casting, stitching,
and dressing changes. Additionally, they provided ongoing
care for critical patients and assisted with the changing of
fasciotomy dressings in the intensive care unit. The brain
surgery team followed an 8-hour shift schedule, remaining
available in the field whenever consultations were required
for patients in need of their expertise.
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Triage was performed in line with the recommendations
of the Advanced Trauma Life Support Manual. Only pa-
tients who could be treated with the available resources
were operated on, and only life- and extremity-saving
surgeries were performed. Relatively shorter procedures
were performed and patients needing time-consuming
interventions or fracture fixation were transferred to other
hospitals.®

Regarding emergency reception records, in the first 5 days
after the quakes no types of records were obtained for any
patients admitted to the emergency room, including con-
ventional book-based records. Moreover, records related
to the medical histories of patients operated on and fol-
lowed in the wards were not available. The only available
recording system was the conventional record book of the
operating room, written in by operating surgeons and an-
aesthesiologists. All available records were obtained from
this hard-copy conventional recording system. All data on
the patients’ ages, genders, injured sides, trauma mech-
anisms, surgery types, and surgery durations were ob-
tained from this book. Only patients operated on by the
orthopaedic surgery team were analysed further due to
the limited availability of the records of earthquake-relat-
ed cases.

Surgical interventions commenced at 11:00 am on Feb-
ruary 6 following the arrival of the first orthopedic sur-
gical team. Medical records for patients admitted to the
Emergency Room were largely unavailable, and only the
records for patients operated on by the initial team, which
handed over duties to another team on February 12,2013,
were relatively appropriate for analysis. Surgeries conduct-
ed by the first surgical team between February 6, 2023, at
11:00 am and February 12, 2023, at 5:00 pm were included
in the analysis. A total of 111 surgeries were performed in
the operating rooms during this period.

Data were analyzed using SPSS software (ver. 22.0; IBM
Corp., Armonk, NY, USA). The normality of the data distri-
bution was evaluated by the Shapiro-Wilk test. Quantita-
tive variables are expressed as mean + standard deviation
and minimum and maximum values. Qualitative variables
are expressed as frequencies or ratios. P-values < 0.05
were considered to indicate statistical significance.

Results

From 11:00 am on 6 February 2023 to 17:00 pm on 12 Feb-
ruary 2023, 111 surgeries were performed in the operating
rooms. Of the 111 surgeries, 92 (%83) were earthquake-re-
lated and orthopaedic surgeons operated on most of the
patients (p<0.05).

Brain surgery: Eight (%7) earthquake victims required
brain surgery, including 2 operated on for lumbar frac-
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tures and stabilization with posterior instrumentation, 3
with subdural haematoma requiring decompression, 1
with a skull fracture, and 2 requiring a stitching procedure
performed for the degloving of the scalp.

Thoracic surgery: For 1 (%0.9) patient, open coagulation of
the left lung for unstable earthquake-related haemotho-
rax was performed.

General surgery: Two laparotomy procedures for 2 pa-
tients with earthquake-related suspicious intra-abdom-
inal bleeding were performed. Further surgical interven-
tions were not necessary for these 2 patients. Two acute
appendicitis patients, 1 acute abdomen patient, and 1 pa-
tient with a stab wound to the abdomen were also treated
from among cases not related to the earthquakes (%5.4).

Gynaecology: Among surgeries not related to the earth-
quakes, 15 caesarean births were performed (%13.5).

Orthopaedic surgery: A total of 85 (%77) surgeries were
performed by orthopaedic surgeons for a total of 81 pa-
tients. Of those 81 patients, 3 needed revision surgeries,
with 1 patient requiring 2 revision surgeries. All revision
surgeries were amputations. While 46 (%56.8) of patients
undergoing orthopaedic surgery were male, 35 (%43.2)
were female. The median age of these patients was 25
years (range: 1-81, IQR: 25.5). The vast majority were in the
second or third decade of life (Table 1).

Table 1. Distribution of trauma patients among different
decades of life

Decade N (%)

0-5 years old 4 (4.9%)
6-10 years old 3(3.7%)
11-20 years old 23 (28.4%)
21-30 years old 19 (23.5%)
31-40 years old 11 (13.6%)
41-50 years old 10 (12.3%)
51-60 years old 7 (8.6%)
61-70 years old 3(3.7%)
71-80 years old 1(1.2%)

The youngest patient was a 14-month-old child with com-
partment syndrome of the left forearm requiring fasciot-
omy admitted on the 4th day after the earthquakes. This
patient had been taken to a bonesetter for left elbow pain
due to the lack of health services in an urban area after ex-
traction of the child from the rubble on the 3rd day. Rela-
tives referred the family to the Hospital for increased pain.
An examination revealed a forearm compartment with
good peripheral vascular refill and total neurological dys-
function of the hand. X-rays revealed no bone pathology.

A forearm volar fasciotomy was performed for this child
(Figure 1). Near-to-full recovery had been achieved for this
patient at the postoperative 3th month.

The most common reason for surgery was cruris compart-
ment syndrome followed by foot compartment syndrome
needing urgent fasciotomy. Details of the types of injuries
are provided in Table 2.

Forty-four surgeries (%44.8) were performed on the 2nd
day following the earthquakes and 21 (%24.7) were per-
formed on the 3rd day (Figure 2).

Cruris fasciotomy (23, %27.1) was the most common sur-
gery, followed by foot fasciotomy procedures (16, %18.8).
Lower extremity amputations (12, %14.1) were more com-
mon than upper extremity amputations (4, %4.7). Only 13
(%15.3) patients underwent fracture fixations, reduction
of the elbow or shoulder, or wound debridement. Details
of the performed surgeries are provided in Table 3 and
Supplementary Table 1.

Fasciotomies and amputations were performed on the
2nd and 3rd days following the earthquakes. Fracture,
dislocation, and wound management procedures were
generally performed on the 3rd and 4th days (p=0.006)
(Supplementary Table 2).

The median surgery duration was 40 min (range: 10-160,
IQR: 35). The durations of surgeries performed for amputa-
tions were significantly longer than those for fasciotomies
(p=0.001; 87.1£30.8 (45-160) min vs. 40.5+23.5 (10-120)
min, respectively) (Supplementary Table 3).

Moreover, the durations of lower extremity surgeries were
significantly shorter than those of upper extremity fascioto-
mies (36.2+19.8 (10-120) min vs. 62.7+29.5 (30-120) min, re-
spectively). In contrast, lower extremity amputation surgery
durations were significantly longer than those of upper ex-
tremity amputation surgeries (94.1+30.5 (60-160) min vs.
66.2+23.9 (45-100) min, respectively) (p=0.001). More de-
tails are provided in Supplementary Table 4 and Figure 3.

Eighty-two (%96.3) surgeries were performed using en-
dotracheal intubation and the remaining 3 surgeries were
performed with spinal anaesthesia. All surgeries with spi-
nal anaesthesia were performed on the 4th and 5th days
for fracture fixation of lower extremities, including 2 fe-
mur fractures and 1 ankle fracture dislocation. Of these
patients, only 6 (%7.4) were followed in the intensive care
unit. One of those patients, with 3 extremity amputations,
had disseminated intravascular coagulation and was
transferred to another hospital by helicopter ambulance.
One had haemo-pneumothorax due to lung injury and
was operated on by the thoracic surgery team. Three had
3 or 4 compartment injuries necessitating intervention
and 2 were elderly patients who underwent shoulder-lev-
el amputations.
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Figure 1. A 14-month-old girl with left forearm compartment syndrome and total neurological dysfunction of the hand.
a) Ecchymosis of the skin due to inappropriate and tight stabilization by traditional methods. b) Forearm fasciotomy
showing pallor of muscles with initiation of necrosis in the deep volar forearm compartment.

Table 2. Features of diagnosed injuries among the patients

Injury type N (%)
Arm compartment syndrome, shoulder girdle compartment syndrome 1(1.2%)
Arm crush injury 1(1.2%)
Arm crush injury, shoulder girdle crush injury 1(1.2%)
Closed fracture 8 (9.9%)
Cruris compartment syndrome 23 (28.4%)
Cruris compartment syndrome, closed fracture 1(1.2%)
Cruris compartment syndrome, thigh compartment syndrome 2 (2.5%)
Cruris crush injury, foot compartment syndrome 2 (2.5%)
Cruris crush injury, thigh crush injury, hand crush injury 1(1.2%)
Foot compartment syndrome 17 (21.0%)
Foot compartment syndrome, arm compartment syndrome 1(1.2%)
Foot compartment syndrome, cruris compartment syndrome 3(3.7%)
Foot crush injury 6 (7.4%)
Foot crush injury, cruris crush injury 1(1.2%)
Foot crush injury, open fracture 1(1.2%)
Forearm compartment syndrome 3(3.7%)
Forearm compartment syndrome, arm compartment syndrome 1(1.2%)
Hand compartment syndrome, forearm compartment syndrome 1(1.2%)
Hand compartment syndrome, forearm compartment syndrome, arm compartment syndrome 1(1.2%)
Hand crush injury 2 (2.5%)
Open fracture 2 (2.5%)
Shoulder girdle compartment syndrome 1(1.2%)
Thigh crush injury, cruris crush injury 1(1.2%)

“Compartment syndrome” refers to injuries needing fasciotomy and “crush injury” refers to injuries with severe loss of soft tissue
and open fractures necessitating debridement, wound closure, or amputation.
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Figure 2. Graph depicting the density of surgeries on the first 5 days.
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Figure 3. Graph depicting the types of interventions.
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Table 3. Distribution of performed surgeries

Surgery N (%)
Lower extremity fasciotomy 47 (55.3%)
Upper extremity fasciotomy 9 (10.6%)
Lower extremity amputation 12 (14.1%)
Upper extremity amputation 4 (4.7%)
Fracture fixation, dislocation stabilization, and/or wound debridement 3(15.3%)
Supplementary Table 1. Details of the performed surgeries

Surgery N %

Above-the-knee amputation 3 3.5%
Wrist-level amputation 1 1.2%
Ankle-level amputation 2 2.4%

Arm fasciotomy, shoulder girdle fasciotomy 2 2.4%
Below-the-knee amputation 3 3.5%
Below-the-knee amputation, above-the-knee amputation 2 2.4%

Cruris fasciotomy 23 27.%

Cruris fasciotomy, fracture fixation 1 1.2%

Cruris fasciotomy, thigh fasciotomy 2 2.4%
Debridement 5 5.9%

Foot fasciotomy 16 18.8%

Foot fasciotomy, arm fasciotomy 1 1.2%

Foot fasciotomy, cruris fasciotomy 3 3.5%

Foot fasciotomy, debridement 1 1.2%
Forearm fasciotomy 3 3.5%
Forearm fasciotomy, arm fasciotomy 1 1.2%
Fracture fixation 8 9.4%

Hand fasciotomy, forearm fasciotomy 1 1.2%

Hand fasciotomy, forearm fasciotomy, arm fasciotomy 1 1.2%

Hand fasciotomy, forearm fasciotomy, arm fasciotomy, above-the-knee amputation 1 1.2%
Hand-level amputation 2 2.4%

Hip disarticulation amputation 1 1.2%

Shoulder disarticulation amputation 2 2.4%

Total 85 100.0

Supplementary Table 2. Timing of surgeries

Day of intervention  Fasciotomy (N=56) = Amputation (N=16)  Fracture and wound surgery (N=13) Total
First 24 hours 3(5.4%) 2 (12.5%) 0 (0%) 5(5.9%)
24-48 hours 36 (64.3%) 7 (43.8%) 1(7.7%) 44 (51.8%)
48-72 hours 10 (17.9%) 6 (37.5%) 5(38.5%) 21 (24.7%)
72-96 hours 2 (3.6%) 1(6.3%) 5(38.5%) 8(9.4%)
96-120 hours 5 (8.9%) 0 (0%) 2 (15.4%) 7 (8.2%)

Percentages are within columns.
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Supplementary Table 3. Durations of surgeries (minutes)

Surgery type MeanzSD (minimum-maximum) p
Fasciotomy 40.5+23.5 (10-120)
Amputation 87.1+30.8 (45-160) 0.001
Fract.ure fixation, dislocation stabilization, and/or wound 4424273 (10-110)
debridement

Supplementary Table 4. Duration of surgeries for different extremities (minutes).
Injured extremity surgery Mean+SD (minimum-maximum) p
Lower extremity fasciotomy 36.2+£19.8 (10-120)
Upper extremity fasciotomy 62.7+29.5 (30-120)
Lower extremity amputation 94.1+30.5 (60-160) 0.001
Upper extremity amputation 66.2+23.9 (45-100) '

Fracture fixation, dislocation stabilization, and/or wound
debridement

44.2+27.3 (10-110)

Bilateral involvement needing surgical intervention was
seen in 9 (%10.6) cases. Lower extremities were the most
common site (65, %76.5) and both lower and upper ex-
tremities were involved in 3 (%3.5) cases. While 63 (%74.1)
surgeries were performed for injuries in a single compart-
ment, 1 (%1.2) patient underwent surgery for 4 compart-
ments in the same session (Supplementary Table 5).

Thirty-nine (%45.9) of the patients were refugees under
temporary protection.

No patients died during these treatments in the Reyhanli
State Hospital. All patients were followed for only 16-24
hours and then evacuated to advanced facilities.

Supplementary Table 5. Demographics of the patients.

Discussion

Recent extensive geophysical studies on stress transfer re-
lated to the 1999 Kocaeli earthquake have indicated the
heightened likelihood of a major earthquake in the vicin-
ity of Istanbul, with the probability of an earthquake of 7
Mw in the next 30 years being approximately %70.” While
preparing for a major earthquake in Istanbul, Tirkiye expe-
rienced huge quakes in the south-east of the country. This
tragedy has shown us the importance of being prepared
for mass casualties in any part of the country as we are
living in a seismically active zone. In light of these scientif-
ic predictions, we must be better prepared for significant

Origin N (%)

Local 46 (54.1%)
Refugee 39 (45.9%)
Injured site

Right 32 (37.6%)
Left 44 (51.8%)
Bilateral 9(10.%)

Injured extremity
Lower limb

Upper limb

Upper and lower limbs
Injured compartments
One compartment
Two compartments
Three compartments

Four compartments

65 (76.5%)
17 (20.0%)
3(3.5%)

63 (74.1%)
17 (20.0%)
4 (4.7%)
1(1.2%)
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earthquake disasters on a nationwide scale. The present
study aimed to analyse the demographic characteristics of
and surgical interventions performed for individuals who
required surgery following the earthquakes in Kahraman-
maras, Turkiye, on 6 February 2023. We believe that shar-
ing the inevitable challenges that we encountered in the
wake of those earthquakes with the medical community
will be helpful in planning responses to future disasters.
Our observations may shed light on several key points, as
discussed in detail below.?

Chaotic disorganization may be a natural result after di-
sasters like earthquakes, but for modern facilities, it is not
acceptable. During the influx of large numbers of patients,
standard hospital documentation often proves to be in-
sufficient.’ To enhance efficiency, it has been recommend-
ed that casualty cards and prearranged requests for lab-
oratory tests, X-rays, and other diagnostic procedures be
utilized.’® Additionally, hospitals should proactively equip
themselves with the necessary resources to operate inde-
pendently for a minimum of 72 hours following a disas-
ter." Our initial observations revealed a shortage of med-
ical personnel and a disorganized hospital environment.
The absence of surgeons and limited emergency staff
hindered the ability to provide timely surgical interven-
tions and comprehensive patient care as no operations
had been performed in the first 16 hours. The damaged
infrastructure further exacerbated the challenges faced
by healthcare providers, affecting the availability of essen-
tial equipment, supplies, and support services. Of course,
earthquakes may also damage the hospitals themselves.
After an earthquake, a disaster plan must quickly be acti-
vated due to the forthcoming influx of patients. Medical
service staffing and resources must be redistributed to
available hospitals and the departments anticipated to
have the largest demand, including emergency depart-
ments.*

In many cases, initial interventions for earthquake vic-
tims are carried out at tertiary-level hospitals located
on the outskirts of earthquake-affected regions.' This is
primarily due to the ease of transporting volunteers and
medical equipment to these facilities, which helps ensure
that healthcare service providers are not overwhelmed.
Moreover, itis common for hospitals in the earthquake-af-
fected areas to suffer severe damage. However, provid-
ing care to victims at a first-level hospital located at the
epicenter of the disaster presents unique challenges. The
dependence on internet-based digital systems for medical
record-keeping proved to be a significant disadvantage
in our experience. The failure of the hospital’s digital sys-
tem resulted in the loss of valuable patient data, includ-
ing X-rays and CT scans. This loss of information hindered
accurate diagnosis, treatment planning, and follow-up
care. The reliance on printed hard copies for test results
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and the use of mobile phones for image storage indicate
that ad hoc measures may be taken to address system fail-
ures, but they are not sustainable or reliable in the long
run.”® Nie et al. reported 2283 earthquake-related admis-
sions to their advanced university hospital during the first
2 weeks following an earthquake in Sichuan, China, in
2008.*They reported that all medical records were initially
based on handwritten records and only 0.1% to 0.2% of
the medical records were lost. This suggests that despite
such approaches being old-fashioned, all emergency de-
partments should be trained and ready to convert to con-
ventional record-keeping methods during mass casualty
situations.

The absence of a functioning medical recording system
compromises patient safety and the continuity of care.
Without access to complete and up-to-date medical re-
cords, healthcare providers face challenges in understand-
ing a patient’s medical history, allergies, medications, and
previous treatments. This lack of information increases the
risk of medical errors, adverse events, and delayed or inap-
propriate treatments."* During our initial 2 days in the Rey-
hanli Sate Hospital, all accessible personnel were dedicat-
ed to patient transport and prompt conveyance of survey
results from laboratories to doctors. The circumstances
potentially impeded the accurate registration of patients
at the emergency department’s registry desk. This high-
lights the need for a significantly larger workforce com-
pared to normal operations when manual processes are
in place.” The major advantage in our experience was
the hospital’s quick and prompt evacuation of patients to
other advanced hospitals postoperatively. This prevented
inappropriate postoperative care and also alleviated the
workload of the limited staff.”

In the face of limited resources and personnel, effective
collaboration and resource management become crucial.
The formation of voluntary teams and coordination be-
tween different specialties such as orthopaedics, gener-
al surgery, plastic surgery, and anaesthesia demonstrate
the importance of interdisciplinary collaboration and the
sharing of responsibilities. Such collaborations help op-
timize patient care, ensuring that medical professionals
can provide timely interventions, manage postoperative
complications, and address critical patient needs. Under
exceptional circumstances, routine care can be upheld
with only a select few key participants stepping forward
and taking on coordinating roles.'® According to Nie et
al., senior emergency physicians demonstrate greater ac-
curacy in diagnosing patients during triage evaluations,
while junior emergency physicians and residents tend to
over-triage.* On the other hand, specialty surgeons were
found to be more prone to under-triage. As a result, Nie
et al. proposed a triage model where junior emergency
doctors and residents handle initial triage, senior emer-
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gency surgeons take charge of final triage decisions and
advanced triage, and specialty surgeons focus on provid-
ing specialized treatment for specific pathologies. Howev-
er, in our case, an emergency physician was not available.
Therefore, a senior orthopaedist took responsibility to-
gether with a senior general surgeon and performed the
triage. In our experience, this collaboration worked very
effectively.

The study findings regarding patient demographics and
surgical procedures align closely with observations made
during the 1999 earthquake in Tirkiye's Marmara region."”
Most patients were young adults, primarily men, requir-
ing orthopedic surgeries (%77), a trend consistent with
previous earthquake-related trauma reports.”” Notably,
an infant’s case with left forearm compartment syndrome
underscored the vulnerability of infants post-earthquakes
due to delayed proper medical attention. Timely access to
medical services remains crucial to prevent misguided in-
terventions. Surgical interventions included various trau-
ma types, with lower extremity injuries being the most
prevalent (%36.2), followed by upper extremity, head,
spinal, chest, and abdominal injuries."” Brain and thoracic
surgeries were performed for specific cases, while general
surgeries addressed a range of conditions, including ob-
stetric care.’®"®

The surgeries’ temporal distribution revealed a surge in
procedures on the 2nd and 3rd days post-earthquake,
indicating healthcare professionals’ immediate response
to meet urgent surgical needs. Notably, fasciotomies and
amputations were performed primarily in the initial days
to mitigate complications from compartment syndrome.?
Differences in surgical durations were noted: amputation
surgeries generally took longer than fasciotomies, and
lower extremity surgeries were briefer than upper extrem-
ity fasciotomies. Most surgeries employed endotracheal
intubation (%96.3) for fast anesthesia, optimizing oper-
ating room turnover.?’ Nearly half of the patients under-
going surgery were displaced refugees, emphasizing the
unique healthcare needs of displaced populations during
natural disasters.?

Limitations: There are several limitations of this study.
First, the study focused on surgeries performed by ortho-
paedic surgeons due to the lack of available data for other
surgical specialties. Consequently, the analysis might not
provide a comprehensive overview of all surgical inter-
ventions performed following the earthquakes. Second,
the study did not extensively explore the long-term out-
comes and complications associated with these surgeries.
Future research could delve into these aspects to better
understand the impact of initial surgical interventions on
the overall recovery and rehabilitation of earthquake sur-
vivors.

Conclusion: The experiences described here demonstrate
the essential role of hospital infrastructure and functional
medical recording systems in facilitating efficient and ef-
fective healthcare delivery during and after earthquakes.
Robust infrastructure, including operating rooms, equip-
ment, and staffing, is vital for prompt surgical interven-
tions and patient management. Additionally, reliable
and accessible medical recording systems play a critical
role in maintaining accurate patient information, ensur-
ing patient safety, and supporting the continuity of care.
These observations highlight the need for disaster-pre-
pared healthcare facilities with resilient infrastructure and
comprehensive medical recording systems to enhance
post-earthquake response and ensure optimal patient
outcomes. Fast postoperative transfers to advanced facil-
ities may have prevented catastrophic problems during
follow-ups, but we had no chance of evaluating the de-
mographics of patients admitted to the emergency room
who did not need surgical interventions. The results of this
study provide valuable insights into the demographics of
patients undergoing surgical interventions following the
earthquakes and the types of surgical interventions. This
study underscores the significance of orthopaedic surger-
ies for earthquake-related injuries and the importance of
prompt medical attention and early interventions, partic-
ularly in cases of compartment syndrome. Understanding
the demographic profiles and surgical needs of affected
individuals can aid healthcare providers and policymak-
ers in developing targeted disaster response plans and
resource allocation strategies to effectively manage such
crises in the future.
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ABSTRACT

Aim: The purpose of this study was to examine hand 2D:4D
ratios and their association with ADHD. The study was intend-
ed to compare hand 2D:4D ratios according to hand and foot
dominance in individuals with ADHD.

Methods: 168 children were included in the study, 91 diagnosed
with ADHD and 77 healthy volunteers. All participants were eval-
uated via DSM-5 based psychiatric examinations, and their socio-
demographic data were collected using forms prepared by the
authors. The participants’ ADHD symptoms were assessed using
the Conners’ Parent Rating Scale-Revised Short Form (CPRS-RS).
2D:4D ratios were determined by measuring the lengths of the
bilateral second and fourth fingers using a digital compass. Hand
and foot dominances were determined by evaluation in a clinical
setting. The scores obtained were then compared.

Results: Lower right and left hand 2D:4D ratios were deter-
mined in the individuals with ADHD than in the healthy controls
(p=0.001 for both). No correlation was found between ADHD
subscales and right or left hand 2D:4D ratios in the case group
(p>0.05). No differences in 2D:4D ratios were also observed ac-
cording to hand and foot dominances in the case group (p>0.05).

Conclusion: This study produced important findings con-
cerning whether hand 2D:4D ratios can be used as a marker of
ADHD. We think that the data obtained may be of assistance to
other studies assessing the phenotype characteristics of indi-
viduals with ADHD.

Key Words: Attention deficit hyperactivity disorder, 2D:4D

0z
Amag: Bu calismada fetal testosteron maruziyetinin gostergesi
olan el 2D:4D oranlari ile DEHB arasindaki iliskinin incelenme-

si amacglanmistir. Ayrica DEHB olanlarda el ve ayak tercihlerine
gore el 2D:4D oranlarinin karsilastirilmasi amaclanmistir.

Yontem: Calismaya 91 DEHB tanili ve 77 saghkh gonulli olmak
lizere 168 katilimci ergen alindi. Tim katilimcilar DSM-5 temelli
psikiyatrik muayene ile degerlendirildi ve sosyodemografik ve-
rileri arastirmacilar tarafinda hazirlanan formlar ile elde edildi.
Katihmcilarin DEHB belirtileri Conners Anababa Dereceleme
Olcegi-Yenilenmis Kisa Form (CADO-YK) ile degerlendirildi.
2D:4D oranlari, her iki elin 2. ve 4. parmak uzunluklan dijital
kumpas ile olcilerek belirlendi. El ve ayak tercihleri klinik or-
tamda degerlendirilerek belirlendi. Elde edilen skorlar istatis-
tiksel olarak karsilastirildi.

Bulgular: DEHB olan bireylerde saglikli kontrollere gore sag ve
sol elde daha diisiik 2D:4D oranlari saptandi (sirasiyla p=0,001,
p=0,001). Olgu grubunda DEHB alt olcekleri ile sag ve sol el
2D:4D oranlari arasinda iliski bulunmadi (p>0.05). Olgu gru-
bunda 2D:4D oranlari ile el ve ayak tercihleri arasinda fark sap-
tanmadi (p>0.05.

Sonug¢: Calismamizda 2D:4D oranlarinin DEHB de bir belirteg
olarak kullanilabilecegine dair 6nemli sonugclar elde edilmis-
tir. Elde ettigimiz veriler gelecekte DEHB li bireylerin fenotipik
ozelliklerini degerlendiren diger calismalara katkida bulunabi-
lecegi kanaatindeyiz.

Anahtar Kelimeler: Dikkat eksikligi hiperaktivite bozuklugu,

ratio, handedness, footedness
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Introduction

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder characterized by hyperactivi-
ty, inattention, and impulsivity." The global prevalence of
ADHD in children and adolescents is 5-7.1.2 The condition
is 2-4 times more common in male gender.® Despite this
greater prevalence in boys, this gender variation has not
yet been explained, although the focus is on genetics
and hormones.* Sex hormones in the prenatal period are
known to affect fetal brain development.®

The evaluation of fetal testosterone levels in the intrauter-
ine period is invasive and costly. Two finger ratios have
therefore been employed instead of fetal testosterone
levels in research.® Fetal testosterone levels in the prenatal
period are known to affect the second and fourth finger
ratio (2D:4D) and the length of those fingers. The 2D:4D
ratio is inversely correlated with fetal testosterone levels
in both sexes, the ratio decreasing as fetal testosterone
rises.” Few studies have investigated the relationship be-
tween the 2D:4D ratio and clinically diagnosed ADHD,
and their results are inconsistent. One such study report-
ed a significantly lower 2D:4D ratio in boys diagnosed
with ADHD compared to healthy controls, together with
a significant negative correlation between the severity of
ADHD subtypes and 2D:4D.2 However, another study re-
ported no difference in 2D:4D ratios between ADHD and
control groups.’

Cerebral lateralization refers to one hemisphere of the
brain being responsible for specific functions. While the
right hemisphere is responsible for some cerebral func-
tions, the left hemisphere is dominant in others, and both
hemispheres are currently regarded as being specialized
to perform certain functions and process information in a
specific manner. Several behavioral asymmetries emerge
as a result of hemispheric asymmetry, the most marked
of which being hand dominance. Handedness is directly
linked to hemisphere dominance. Studies have reported
atypical cerebral lateralization in individuals with ADHD."
Only limited numbers of studies have directly examined
the association between ADHD and handedness. While
some have observed more frequent left hand and mixed
use in individuals with ADHD'2'3, others have determined
no atypical handedness.’* Research has suggested that
individuals exposed to excessive testosterone during the
fetal period exhibit greater left handedness.”> However,
no research has evaluated the relationship between fetal
testosterone exposure and hand and foot dominance in
individuals with ADHD.

There has been little research into the relationship be-
tween the 2D:4D ratio and ADHD in children with the
condition, and the reported findings are inconsistent.
To the best of our knowledge, no previous research has
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compared 2D:4D ratios, an indicator of fetal testosterone
exposure, in terms of handedness and footedness in in-
dividuals diagnosed with ADHD. This research compared
the 2D:4D ratios of children diagnosed with ADHD with
those of healthy controls, and examined the relation-
ship between ADHD symptoms and the 2D:4D ratio. The
unique aspect of this study is that it compared 2D:4D ratio
according to handedness and footedness in children diag-
nosed with ADHD.

Method

Sampling and Application: The study was performed
with 168 children and adolescents aged 6-18 years, 91
diagnosed with and under follow-up for ADHD, and 77
healthy volunteers. All participants underwent psychi-
atric evaluations based on the Turkish version of the Di-
agnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5 TR). These evaluations were conducted
by experienced child and adolescent mental health and
diseases specialists. The study was completed in October
and November 2023. Written and verbal consent was ob-
tained from the families of all participating adolescents.
Children with additional psychiatric diagnoses or with
known physical diseases were excluded from the study.
The participating families’ sociodemographic data were
collected using forms prepared by the authors and face-
to-face interviews. Participants with difficulties in reading
and understanding the forms or who were unable to com-
plete the evaluation process were excluded. The parents
completed the Conners’Parent Rating Scale-Revised Short
form (CPRS-RS) in order to scan the ADHD symptoms of
the children in the study group. The bilateral index and
ring fingers of the children and adolescents enrolled in
the study were measured using a digital caliper sensitive
to 0.01 mm from the proximal fold on the volar surface
of the metacarpophalangeal joint to the tip of the finger,
and the ratio of the length of the index finger to the length
of the ring finger was determined from these values. The
children’s hand and foot dominances were determined by
the authors by means of evaluations in a clinical setting.
Ethical approval for the study was granted by the Alan-
ya Alaaddin Keykubat University clinical research ethical
committee, Turkiye, under decision no. 14-03.

Tools

Sociodemographic Information Form: This was used to
elicit sociodemographic characteristics, including name
and surname, age, sex, education status, the ages of the
mother and father, and the parents’ education levels, oc-
cupations, and incomes. Psychiatric and physical prob-
lems experienced during pregnancy, alcohol and sub-



Kocaman O et al. Handedness in ADHD

Acta Medica Alanya 2023;7(3): 249-253
Doi: 10.30565/medalanya.1393223

stance use, treatments received, modes of delivery and
gestational complications were also investigated.

Conners’ Parent Rating Scale-Revised Short Form
(CPRS-RS): This scale was developed by Conners for
the purpose of evaluating behaviors in childhood.' The
CPRS-RS consists of 27 items in three subscales - (Oppo-
sitional -O, Cognitive Problems/ Inattention- CP-l, and
Hyperactivity-H) and one assistant scale (ADHD Index
-ADHD-I). Each item is scored between 0 and 3; never (at
no time, very rarely) 0; sometimes true (sometimes) 1; of-
ten true (frequently) 2; and very true (very frequently) 3.
The higher the score, the greater the possession of prob-
lems described in the CPRS-RS. Reliability and validity
were investigated by Kaner."”

Statistical Analysis: Frequency and percentage values
were calculated for categorical data and mean and stan-
dard deviation values for continuous data. Normality of
distribution of the data collected through the scales was
evaluated using skewness-kurtosis values, histograms,
and Q-Q plot graphics. For kurtosis and skewness, values
in a range of +1.5 were evaluated in favor of normal dis-
tribution. Levene’s test was applied to examine whether
the measured variable variances in the groups were equal.
The applicability of the scales used for the study group
was examined using the Cronbach-alpha method. The
independent samples t test was applied for differences
between the groups. Relationships between parameters
were evaluated using Pearson correlation coefficient re-
sults. Statistical analyses were conducted on SPSS version
22 software, and p values <0.05 were regarded as signifi-
cant.

Results

One hundred sixty-eight individuals voluntarily agree-
ing to take part and providing informed consent were
enrolled in the study. Ninety-one (54.2%) individuals di-
agnosed with ADHD constituted the case group and 77
(45.8%) individuals similar to that group in terms of age
and sex were included as the control group. Girls consti-

tuted 101 (60.1%) of the participants. The mean age of the
participants was 9.45+2.28 years. Right hand dominance
was present in 150 (89.3%) participants and right foot
dominance in 136 (81%).

No difference was determined between the case and con-
trol groups in terms of age (p = 0.094) or sex (p = 0.315).
No difference was also determined between the groups in
terms of hand dominance (p = 0.104) or foot dominance
(p = 0.66). Right hand 2D/4D values were lower in the case
group than in the control group (t (166) =-3.403, p = 0.001).
Similarly, left hand 2D/4D values were significantly lower in
the case group (t (166) =-3.364, p = 0.001) (Table 1).

The skewness and kurtosis values used as evaluation tools
were within the £1.5 range and possessed a good level of
internal consistency. No associations were found between
finger ratios and O (right hand; p = 0.995, left hand; p =
0.764), BP/D (right hand; p = 0.487, left hand; p = 0.475),
H (right hand; p = 0.669, left hand; p = 0.263), or ADHD-
1 (right hand; p = 0.823, left hand; p = 0.589) in the case
group (Table 2).

No significant difference was determined between indi-
viduals with right and left hand dominance in terms of
right 2D:4D results (t o= -0.957, p = 0.341). No significant
difference in hand dominance was also found in left hand
2D:4D ratios (t (89) =-1.957, p = 0.127). In terms of footed-
ness, no significant differences were found between the
right and left foot dominance groups for either right foot
2D:4D results (t @9 = 0884, p = 0.379) or left foot 2D:4D
results (t .. =-0.877, p = 0.384) (Table 3).

(89)

Discussion

The 2D:4D ratio was significantly lower in the children di-
agnosed with ADHD in this study compared to the healthy
controls, but no association was determined between the
severity of ADHD symptoms and 2D:4D ratios. In addition,
2D:4D ratios were investigated in terms of hand and foot
dominances in the children with ADHD, but no significant
differences were found.

Table 1. A comparison of the case and control group measurements

Case Control X2.t P
Gender (F) 60 (65.9%) 41 (53.2%) 2.800 0.094
Age (years) 9.60 £ 2.60 9.26 £1.83 1.007 0.315
Tight hand ratio (2D/4D) 0.98 + 0.046 1.01 £0.043 -3.403 0.001
Left hand ratio (2D/4D) 0.97 £0.043 0.99 £ 0.044 -3.364 0.001
Hand dominance (right) 78 (87.7%) 72 (93.5%) 2.647 0.104
Foot dominance (left) 69 (75.8%) 67 (87%) 3.386 0.066

Chi-square test, Independent Samples t Test, p<0.05 results shown in bold
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Table 2. Relationships between ADHD subdimension characteristics and finger ratios

Mean+SD RIGHT 2D/4D LEFT 2D/4D

(Min-Max) P (Pearson’sr) P (Pearson’s ) Skew Kurt a
(0] 9.45+5.11(0-18) 0.995 (0.001) 0.764 (-0.032) -0.02 -1.17 0.876
CP/I 11.41£4.42(0-18) 0.487 (-0.074) 0.475 (-0.076) -0.43 -0.60 0.838
H 8.58+5.05(0-18) 0.669 (-0.045) 0.263 (-0.119) 0.16 -0.92 0.873
ADHD-I 21.90+7.23(2-35) 0.823 (-0.024) 0.589 (-0.057) -0.45 -0.13 0.859

O: Opposition, CP/I: Cognitive Problems/Inattention, H: Hyperactivity. ADHD-I: ADHD-Index, a: Cronbach Alpha. Skew: Skewness.
Kurt: Kurtosis. Min: minimum, Mac: Maximum, SD: Standard Deviation, p<0.05 results shown in bold

Table 3. A comparison of hand 2D:4D ratios in terms of handedness and footedness

Hand Foot
Dominance Mean+SD t p Dominance MeantSD t p
Right hand ratio  Right 0.98+0.05 Right 0.98+0.04
-0.884 0.379
(2D/4D) Left 0.99£0.03 0957 0341  [eft 0.99+0.05
Left hand ratio  Right 0.97+0.04 Right 0.97+0.04
-0.877 0.384
(2D/4D) Left 0994003 1539 0127 |eft 0.98+0.04

Independent Samples t Test, p<0.05 results shown in bold

Martel et al. observed a significant lower 2D:4D ratio in
children diagnosed with ADHD than in healthy controls.®
Another study reported significantly lower 2D:4D ratios in
both boys and girls with ADHD.'® However, Lemiere et al.
compared children with ADHD and healthy controls and
determined no significant difference.’ Similarly in the pres-
ent study, 2D:4D ratios for both hands were significantly
lower in the children with ADHD than in the healthy con-
trols. In the light of the association between a low 2D:4D
ratio and fetal testosterone exposure, it may be suggested
that children diagnosed with ADHD were exposed to high
levels of testosterone in the intrauterine period.

Various studies have examined the relationship between
the severity of ADHD symptoms and the 2D:4D ratio, al-
though the results are inconsistent.®992° Lemier et al.
found no association between ADHD symptoms and the
2D:4D ratio.? Similarly, Wang et al. determined no rela-
tionship between ADHD symptoms and 2D:4D ratios.”!
However, other studies have reported a negative cor-
relation between ADHD and the 2D:4D ratio.??? The pres-
ent research investigated correlations between ADHD
symptoms in children with the condition and the 2D:4D
ratios for both hands, and observed no significant associ-
ation. Hand 2D:4D ratios vary depending on age, sex, and
hand.” The inconsistencies among research findings may
be attributable to different gender distributions and age
groups in previous studies and the sample group in some
consisting only of males.
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Although several studies have investigated atypical ce-
rebral lateralization in ADHD, the means by which this
lateralization occurs is still unclear.?® One meta-analysis
concerning ADHD and hand preference reported that
the condition does not affect the individual’s preference
but does result in limitations in extremity function." No
significant differences were determined between 2D:4D
ratios for both hands in the present study and the hand
and foot dominances of the children with ADHD. Societal
norms encouraging or obliging the use of the right hand
may be present in some societies. This results in hand pref-
erence not representing an unbiased indicator in showing
cerebral lateralization.?* The fact that the present research
was conducted in a society with norms encouraging right
hand and foot use may account for this findings.

Limitations: This study will make an important contribu-
tion to the existing literature by examining 2D:4D ratios
and hand and foot dominances in children diagnosed with
ADHD. However, there are also a number of limitations to
this study. One is the use of a self-report scale completed
only by mothers for the determination of the severity of
ADHD. Another limitation is that no structured scale was
employed for hand and foot dominance.

Conclusions: 2D:4D ratios were lower in the children with
ADHD than in the healthy controls. No relationship was
determined between the severity of ADHD symptoms and
2D:4D ratios. No significant variation was determined be-
tween the bilateral hand 2D:4D ratios according to hand
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and foot dominance in the children with ADHD. This study
elicited important results concerning whether or not
2D:4D ratios can be used as an indicator of ADHD in the
future. We think that the data emerging from this study
may also be useful to future studies evaluating the pheno-
typic characteristics of individuals with ADHD.
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Retrospective Analysis of the Determining Factors for
Open Reduction in Pediatric Humerus Supracondylar
Fractures: Are Factors Such as Time Until Operation and
Surgeon's Experience Effective?

Pediatrik Humerus Suprakondiler Kiriklarinda Agik
Reduiksiyonu Belirleyen Faktorlerin Retrospektif Analizi:
Operasyona Kadar Gecen Sire ve Cerrahin Deneyimi Gibi

Faktorler Etkili midir?

Murat Tasci', Muhammed Enes Karatas?, Bahattin Kemah'
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ABSTRACT

Aim: Indications for open surgery are very limited in supracondylar hu-
merus fractures (SCHFs).

In our study, we aimed to examine whether the patient’s fracture type,
waiting time of the patient before the operation, and the experience of
the surgeon are effective on the treatment decision for open surgical
method in our SCHF patients treated with open reduction.

Methods: A group of pediatric patients treated with open reduction
for SCHF between the years of 2010 and 2022 were examined for our
study. Trauma mechanism, type of fracture, time until operation, neu-
rovascular injuries and years of experience of the surgeons were retro-
spectively reviewed.

Results: A total of 110 patients were included in the study. The mean
age was 5.7 years. Nine patients were flexion-type SCHF. According to
the Gartland classification, 19 patients were Type Il and 82 patients
were Type lll. Ninety-four patients were operated in the first 24 hours,
16 patients were operated after 24 hours. There was no statistical cor-
relation between the surgeons’ experience or time until operation and
the type of the fractures. Patients with flexion type fractures were sig-
nificantly older than the other patients.

Conclusion: Supracondylar humerus fractures in children are difficult
fractures regardless of the surgeon’s experience and the waiting time
for surgery. Regardless of the surgeon’s years of experience and the
type of the fracture, some fractures cannot be treated with closed re-
duction and require open reduction.

Key Words: Pediatric supracondylar humerus fractures, open

reduction, surgeon'’s experience, time until surgery

0z
Amag: Suprakondiler humerus kiriklarinda (SKHK) acik cerrahi icin ke-
sin endikasyonlar ¢cok sinirlidir.

Calismamizda acik reduksiyon ile tedavi edilen SKHK hastalarimizda,
hastanin kirik tipi, operasyon éncesi hastanin bekleme siresi ve cer-
rahin deneyiminin agik cerrahi yontem icin tedavi kararinda etkili olup
olmadigini incelemeyi amagladik.

Yontem: Calismamiz icin 2010-2022 yillar arasinda SKHK nedeniyle
acik rediiksiyon ile tedavi edilen ¢ocuk hasta grubu incelendi. Travma
mekanizmasi, kirik tipi, operasyona kadar gegen stire, norovaskiiler ya-
ralanmalar ve cerrahlarin yillara dayanan deneyim sureleri retrospektif
olarak incelendi.

Bulgular: Calismaya toplam 110 hasta dahil edildi. Ortalama yas 5.7
idi. 9 hasta fleksiyon tipi SKHK idi. Gartland siniflamasina gore 19 hasta
Tip II, 82 hasta Tip IIl idi. 94 hasta ilk 24 saatte, 16 hasta 24 saat sonra
ameliyat edildi. Cerrahlarin deneyimi veya ameliyata kadar gegen stire
ile kirik tipi arasinda istatistiksel bir iliski yoktu. Fleksiyon tipi kirigi olan
hastalar diger hastalardan anlamli olarak daha ileri yastaydi.

Sonug: Cocuklarda gorilen suprakondiler humerus kiriklari, cerrahin
tecrlibesi ve ameliyat icin bekleme stiresinden bagimsiz zor kiriklardir.
Cerrahin tecriibe yili ve kingin tipi ne olursa olsun bazi kiriklar kapali
rediiksiyonla tedavi edilemez ve acik reduksiyon gerektirir.

Anahtar Kelimeler: Cocuk humerus suprakondil kiriklari, agik
rediiksiyon, cerrahin deneyimi, cerrahiye kadar gegen stire

Recieved Date: 29.11.2023 / Accepted Date: 16.12.2023 / Published (Online) Date: 31.12.2023
Corresponding author: Murat Tasci, MD. Elmalikent, Adem Yavuz Street, 34764 Umraniye/Istanbul, Turkiye
Phone: +90 0554 801 44 61 / mail: drtascimurat@gmail.com
ORCID: 0000-0001-5391-7662

To cited: Tasc1 M, Karatas ME, Kemah B. Retrospective analysis of the determining factors for open reduction in pediatric humerus supracondylar fractures: Are

factors such as time until operation and surgeon's experience effective? Acta Med. Alanya 2023;7(3): 254-258 doi: 10.30565/medalanya.1396535

(089

254

Acta Medica Alanya SEP-DEC 2023 Open Access http://dergipark.gov.tr/medalanya

This article is distributed under the terms of the Creative Commons Attribution 4.0 International License




Tasci M et al. Pediatric supracondylar humerus fractures

Acta Medica Alanya 2023;7(3): 254-258
Doi: 10.30565/medalanya.1396535

Introduction

Supracondylar humeral fractures (SCHFs) are common and
account for 3% of all fractures in the pediatric age group.'?
The treatment of these fractures usually depends on the
extent of the displacement of the fracture, and the Gart-
land classification is used for the determination of this ex-
tent (degree) and the severity of SCHFs. In Type | fractures,
the posterior periosteum is intact without a displacement,
so these fractures can be treated with orthopedic immo-
bilization (with a plaster cast); however, severe displaced
fractures are treated with surgical (open or closed) reduc-
tion and internal fixation with surgical pins.*% Regarding
the management of Type Il and Il fractures, some au-
thors insisted on an operation without a reduction at-
tempt while some others argued that a closed reduction
and plaster cast should primarily be given a chance for
all degrees of fractures except for those with circulation
problems, and surgery should then be performed if ap-
propriate reduction could not be achieved with the help
of the aforementioned methods.”® There is no evidence in
the current literature showing which method is superior
to the others, also, there might be different approaches
among the surgeons with different surgical experiences
even within the same clinic.

Due to the highly unstable nature of these fractures, a re-
duction and pin fixation can easily be performed by using
proper techniques; however, a minimal varus-valgus an-
gulation may also require open surgery when appropriate
techniques are not used. Current literature recommends
avoiding open surgery, if possible, in order not to come
across with complications such as avascular necrosis, in-
fection, and range of motion limitation. Open surgery may
be inevitable in cases in which anatomical reduction can-
not be achieved with the closed technique or when the
extremity is cyanotic and arterial circulation is impaired.®

Definite indications for open surgery are very limited in
SCHFs. In literature, there are studies evaluating the effec-
tive factors on the decision of the surgery in open surgery
patients; however, the factors mostly focused on the type
and location of the fracture.™

In our study, we aimed to examine whether the patient’s
fracture type, time until operation, and the amount of
experience of the surgeon (regarding expertise in ortho-
pedics and traumatology) are effective on the treatment
decision for open surgical method in our SCHF patients
treated with open reduction.

Material and Method

Ethics committee approval was obtained prior to the
study (ID:215591851). A total of 130 pediatric patients

(between 2 and 16 years old) treated with open reduc-
tion and pin fixation for SCHF between the years of 2010
and 2022 were examined for our study. We excluded the
patients who underwent open surgery due to circulatory
problems, with Type Ill open fractures, who did not have
adequate medical records, were followed up after having
been treated with closed reduction in another center, and
whose closed reduction failed during follow-ups and were
reoperated for this reason from the study. Patients who
did not get any treatment after the occurrence of the frac-
ture were included in the study.

Demographic characteristics such as age, gender, trauma
mechanism, type of fracture according to Gartland classifi-
cation, time until operation, neurovascular injuries and ip-
silateral traumas of the patients and years of experience of
the surgeons who operated the patients were retrospec-
tively reviewed and scanned via our institution’s patient
follow-up system; health Information Systems v:5 (HIS).
We divided the patients into two groups according to the
time spent until their operation: the ones operated in the
first 24 hours and those operated after 24 hours. We also
examined the experience of the surgeons in two groups:
the ones with an experience of less than 5 years and those
with an experience of more than 5 years. In total, thirteen
surgeons, who have worked at our clinic in different time,
participated in the study. The surgical procedures were
conducted by the respective surgeons in accordance with
their monthly work schedules.The data were analyzed sta-
tistically.

A total of 110 patients were included in the study. Stan-
dard procedure was applied to all patients. Closed re-
duction and cast are performed in Type Il fractures in
SCHF patients during emergency admission if there are
no symptoms of a circulatory or neurological problem.
If appropriate anatomic reduction cannot be achieved,
the patient’s plaster is removed, and surgery is planned.
If the fracture was a Type lll fracture, only minimal align-
ment is provided with traction to reduce the pressure on
the skin and/or neuro-vascular structures in severely dis-
placed fractures, and then the patient is told to fast pri-
or to the surgery and prepared for operation. It depends
on the preference of the responsible surgeon when open
surgery should be performed in patients, and after how
many unsuccessful closed reduction attempts should the
surgeon give up pinning and switch to open treatment. In
open surgery, medial or lateral approach was preferred ac-
cording to the experience of the surgeon and the fracture
type. The noted time until surgery was calculated from the
admittance of the patients to the hospital until the onset
time of the surgery. (Figure 1)

Statistical methods:The data were analyzed using SPSS
Version 26 (IBM, New York, USA). Categorical data were an-
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Figure 1. A case 7 years old girl, Type 3 supracondylar humerus fracture preop and pospot x ray pictures.

alyzed with the Chi-Squared test and Fischer’s exact test,
and parametric data of the two groups were compared
with the Student’s t-test. Categorical data were percent-
age (%), number (n), and frequency while parametric data
were mean, standard deviation, minimum, and maximum
values. The data were analyzed at a confidence interval
(Cl) of 95% and a p-value less than 0.005 was considered
statistically significant. (p<0.05)

Results

We examined a total of 130 supracondylar humerus frac-
tures treated with open reduction pin fixation. Twenty pa-
tients were excluded from the study because they did not
meet the inclusion criteria, and the remaining 110 patients
were included in the study. The mean age was 5.7 years
(between 1 and 11 years). Nine patients were flexion-type
SCHF. According to the Gartland classification, 19 patients
were Type Il and 82 patients were Type Ill. Ninety-four pa-
tients (85.5%) were operated in the first 24 hours, and 16
patients (14.5%) were operated after 24 hours (Table 1).
While surgeons with less than 5 years of experience oper-
ated 38 of the cases, surgeons with more than 5 years of
experience operated 72 patients.

Table 1. Type of fractures and time until operation

<24 hours >24 hours
Flexion Type 8 (88.9%) 1(11.1%)
Type 2 19 (100%) 0 (0%)
Type 3 67 (81.7%) 15 (18.3%)

Of the cases operated in the first 24 hours, 8.5%, 20.2%,
and 71.3% were flexion type, Type II, and Type lll fractures,
respectively. Of the cases operated after 24 hours, 6.3%
were flexion type and 93.7% were Type lll fractures.

While 81.6% of the surgeons with less than 5 years of
experience operated their patients in the first 24 hours,
surgeons with more than 5 years of experience operated
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87.5% of their cases in the first 24 hours. All Type Il frac-
tures were operated in the first 24 hours regardless of the
surgeon’s experience. Regarding the fracture types, 33.3%
of flexion type fractures, 26.3% of Type Il fractures, and
36.6% of Type lll fractures were operated by surgeons with
less than 5 years of experience. Surgeons with more than
5 years of experience operated 66.7% of flexion fractures,
73.7% of Type |l fractures, and 63.4% of Type lll fractures.

There was no statistical correlation between the surgeon’s
experience and the Gartland type of fracture that under-
went open surgery (p=0.609). In other words, inexperi-
enced surgeons did not need to switch to open reduction
in Type Il fractures more than the experienced ones or
experienced surgeons did not prone to perform open re-
duction in Type Ill fractures more than the inexperienced
ones.

Patients with flexion type fractures were statistically sig-
nificantly older than the other patients who underwent
open surgery (p=0.008) (Figure 2). While younger children
are likely to suffer more extension-type fractures due to
falling on their wrists or elbows in extension from sofas
and chairs, older children are more likely to fall on the el-
bow and suffer flexion-type fractures because they can be
injured in activities.

The distribution of Type Il and Type Ill fractures that under-
went open surgery was homogeneous (p=0.134). There
was no statistically significant relationship between the
time until operation and fracture type (p=0.120).

Discussion

Closed reduction and percutaneous fixation are the most
frequently preferred methods of surgical treatment, espe-
cially in patients with displaced SCHFs. Open reduction is
required in fractures that cannot be adequately reduced
by closed methods, fractures with arterial injury, or open
fractures.*>*1"12 The rate of the requirement of open re-
duction has been reported to be between 3% and 46% in
the literature.’> '
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Figure 2. Type of fractures and age.

Many factors, including fracture type and direction, time to
surgery, and surgeon experience, influence the decision to
open reduction.>'”'® A study published in 2017 emphasized
the importance of the years of experience of surgeons in
having more patience and obtaining the necessary skills
to achieve a closed reduction.” Open reduction may re-
sult in unpleasant skin scars, longer operative time, and
sometimes poor functional outcomes.*>'*?' Mehlman et al.
described “a delayed surgery” as an 8-hour-delay in their
study and this delay was reported not to increase pin in-
fection, nerve damage, compartment syndrome, or the
requirement for open reduction in Gartland Type Il and llI
fractures.’®lyengar et al. indicated that a delay of more than
8 hours did not cause an increase in open reduction rates
in Type Il fractures.?? Leet et al. found that a mean surgery
delay of 21.3 hours in Type lll fractures did not increase the
need for open reduction or unsatisfactory outcomes.® In
addition, they did not detect any adverse effects such as
prolonged operative time and hospital stay due to the de-
lay of the surgery. In our study, no complication was report-
ed in our patients related to the waiting time that passed
until surgery. In the literature, there are many studies on the
safety of operating the Gartland Type IIA and Type IIB frac-
ture patients that were admitted at night in the next busi-
ness day.”>?* However, in their study, Walmsley et al. found
that the requirement for open reduction due to a delay of
more than 8 hours in Gartland Type Il fractures increased
from 11.2% to 33% and the results were significant.?

In our cases, the reason why we delayed the surgeries for
more than 24 hours was the patients’ health conditions

such as multitrauma or upper respiratory tract infection.
We aim to begin the surgery in the first 24 hours when
there is no clinical obstacle to the operation. However,
when the surgery time is going to past midnight, we oper-
ate the patient next day. In the literature, this decision was
not reported as a disadvantage for the patient, and we did
not also detect any negative outcomes. Of the patients we
treated with open reduction, 74.5% had Type lll fractures.
We believe that the more displaced the fracture is, the
more probable the open reduction is. We also think that as
the surgeon’s years of experience increase, the probability
of performing a successful closed reduction increase, and
we also believe that the type of fracture, the age of the
patient, and the time until the operation are also effective
in a successful closed reduction.

Our study undoubtedly had several limitations. First of all,
since the patients included in the study were only open
surgery patients, it was impossible to discuss the number
of the patients that underwent open surgery, yet this was
not the main focus of the study. In addition, the relation-
ship between the duration of the surgeries and the sur-
geons’experiences as well as the relationship between the
surgeons’ experience and possible complications could
not be examined because the duration of the surgeries
was not properly recorded. Furthermore, the patients in-
cluded and examined in this study were exclusively those
who underwent open surgery for all humerus supracon-
dylar fractures. However, considering that the results were
obtained based on the resources of a single clinic, we are
cognizant of the need for broader-scale studies that en-
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compass various clinics to assess different clinical condi-
tions. This understanding underscores the necessity for
more comprehensive research initiatives.

Conclusion: Supracondylar humerus fractures in children
are difficult fractures regardless of the surgeon’s experi-
ence and the waiting time for surgery. Regardless of the
surgeon’s years of experience and the type of the fracture,
some fractures cannot be treated with closed reduction
and require open reduction.
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Neurovascular Heterodigital Island Flap for Digital
Pulp Defect Reconstruction: 58 Case Series

Parmak Pulpa Defektlerinin N6rovaskuler Heterodijital Ada
Flebi ile Rekonstriksiyonu: 58 Vakalik Seri

Muhsin Dursun’

'Adana Ortadogu Special Hospital, Department of Orthopedics and Traumatology, Adana, Tiirkiye

ABSTRACT

Aim: Our study aims to report the neurovascular heterodigital
island flap reconstruction for finger pulp defects.

Patients and Methods: This study included 58 patients pre-
senting to our clinic with pulp defects between 2014 and 2022.
The average age of the patients was 26 years (20 - 56 years).
Injuries were Allen type 2 for 18 patients, type 3 for 33 patients,
and type 4 for 7 patients. Pulp defects were caused by crush
injury (n:42) and sharps injury (n:16).

Results: None of the flaps administered to the participating
patients developed any total loss. Three patients developed
partial loss in the distal flap. Six patients were found to have
superficial tissue infection. Two patients were found to have
hyperpigmentation and hyperesthesia. While one patient
with Allen type 3 pulp defect was detected to have 10 degrees
of flexion contracture in the distal interphalangeal (DIP) joint
and 5 degrees of flexion contracture in the proximal interpha-
langeal joint, three patients were found to have 5 degrees of
flexion contracture only in the DIP joint. While the mean static
two-point discrimination of the pulp-administered flap was
5.2 mm (3-8 mm) it was 3 mm on the contralateral side. The
mean Semmes-Weinstein monofilament test was 3.18 g (2.96
- 4.7 g) in the pulp administered flap and 2.92 g in the con-
tralateral side.

Conclusion: Reconstruction of pulp defects with neurovascu-
lar heterodigital island flap is a reliable treatment option with
satisfactory functional and sensory outcomes.

Key Words: Hand trauma, fingertip reconstruction,

heterodigital island flap, local arterialized flap.

0z
Amag: Calismamizin amaci el parmak pulpa defekti olan hasta-

larda norovaskler heterodijital ada flebi ile pulpa rekonstriik-
siyonu sonuclarimizi bildirmektir.

Patients ve Metod: Klinigimize 2014-2022 yillari arasinda pul-
pa defekti ile basvuran 58 hasta (42 erkek, 16 kadin) calisma-
ya dahil edilmistir. Hastalarin yas ortalamasi 26'dir (20-56 yas).
Hastalarin 18 tanesi Allen tip 2, 33 tanesi Allen tip 3 ve 7 tanesi
Allen tip 4 yaralanmalardi. Pulpa defektleri crush yaralanma
(n:42) ve kesici alet yaralanmasi (n:16) ile meydana gelmisti.

Bulgular: Calismaya dahil edilen hastalara uygulanan fleplerin
hicbirisinde total kayip gelismemistir. Uc hastada flep dista-
linde kismi kayip gelisti. Hastalarin 6 tanesinde ytizeyel doku
enfeksiyonu goruldi. Dondr saha morbiditesi olarak 2 hastada
hiperpigmentasyon ile birlikte glinliik hayatini etkilemeyecek
sekilde hiperestezi tespit edildi. Allen tip 3 pulpa defektli olan
1 hastada distal IP (interphalangeal) eklemde 10 derece flek-
siyon kontraktiri ile birlikte PIP eklemde 5 derece fleksiyon
kontraktiirli tespit edilirken, 3 hastada sadece distal IP eklemde
5 derece fleksiyon kontraktiiri tespit edildi. Flep uygulanmis
olan pulpalarin ortalama statik 2 nokta diskriminasyonu 5,2
mm (3-8 mm) iken karsi tarafta ortalama 3 mm idi. Ortalama
Semmes-Weinstein monofilament testleri flep uygulanmis olan
pulpada 3.18 g (2.96 — 4.7 g) iken kars tarafta 2.92 g idi.

Sonug: Akut el yaralanmalari sonrasi olusan pulpa defektlerinin
norovaskiler heterodijital ada flebi ile rekonstriiksiyonu fonksi-
yonel, estetik ve duyusal anlamda tatminkar sonugclara sahiptir.

Anahtar Kelimeler: El travmasi, parmak ucu replantasyonu,
fingertip reconstruction, heterodigital ada flebi, local arterli flep.
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Introduction

Pulp defect of the digit is a common condition in acute
hand injuries often resulting in permanent damage to the
pulp and potential loss of finger function. The Allen classi-
fication stands as the most widely used system for catego-
rizing pulp defects.! This classification indicates that type
1 injury includes only the pulp; type 2 injury includes pulp
and nail bed; type 3 injury indicates partial loss of the dis-
tal phalanx, and type 4 injury indicates injuries proximal
to the lunula. Various techniques such as skin graft, pulp
flaps such as Atasoy and Kutler flaps, pedicled homodig-
ital/heterodigital island flaps, and free flap repair have
been previously described.”® These techniques are fre-
quently used as a single-session reconstruction option in
clinical practice.* The goal of reconstruction pulp defects
is to address functional and sensory losses by creating a
cosmetic pulp contour with high quality skin covering.
The choice of treatment may vary based on the surgeon’s
experience, sociocultural factors and available resources.

This retrospective study aims to present the sensory, func-
tional and surgical outcomes of reconstruction using a
neurovascular heterodigital island flap for digital pulp de-
fects resulting from acute hand injury.

Patients and Method

All the procedures performed in this study involving hu-
man participants were in accordance with the ethical stan-
dards of the institutional and national research commit-
tee and with the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. Informed
consent was obtained from all individual participants in-
cluded in the study. This study was approved by the Ethics
Committee of the University Hospital (decision no: 781).

The study included 58 patients (42 males, 16 females) out of
124 patients who presented to our clinic with digital pulp
defects due to acute hand injury between 2014 and 2022.
The average age of the patients was 26 years (range:20-56
years). The exclusion criteria were as follows: presence of
two or more finger injuries, diagnosis of microangiopathy
due to diabetes mellitus, and peripheral vascular disease. In-
jury classification included Allen type 2 for 18 patients, type
3 for 33 patients, and type 4 for 7 patients (Table 1). Pulp de-
fects were caused by crush injuries in 42 patients and sharp
injuries in 16 patients. Thirty-four patients had thumb inju-

Table 1. Table of patients' demographics

ries, 9 patients had second finger injuries and 15 patients
had third finger injuries. The average size of the pulp defect
was 15 x 28 mm (range:12x22-24x35 mm). Patients with
sharps injuries (n=16) underwent an operation on the same
day, and patients with crush injuries (n=42) underwent an
operation after preparation for reconstruction, involving in-
termittent debridement and antibiotic treatment, typically
on the fifth day on average (range:2-10 days).

Surgical Technique: All the patients underwent surgery
under general anesthesia with the application of a tourni-
quet. The initial stage involved debridement of the recipi-
ent site in crush injury patients. The defect and the finger
flap donor site were identified. The flap was neurovascu-
larly elevated and freed up to the common digital artery
and nerve dissection site. A Bruner-type incision was per-
formed up to the recipient finger with tissue defect site,
and the bed of the pedicle was prepared. The flap was
transferred to the recipient finger with the pedicle, and
flap setting was performed. In all patients, the donor site
was repaired with full-thickness skin graft from the ingui-
nal region. All the patients were hospitalized for an aver-
age of 48 hours (24-72 hours) for circulatory monitoring
and administered antibiotic therapy.

Statistical Analysis

IBM SPSS V25 (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.) was used
for the statistical analysis of the study. Before statistical anal-
yses, Shapiro Wilk/ Kolmogorov Smirnov tests were run to
determine whether or not continuous variables were nor-
mally distributed according to categories. Descriptive char-
acteristics were expressed in number (n) and percentage
(%) for categorical variables and mean, standard deviation,
and median for continuous variables by using the appro-
priate measures of central tendency. Independent sample
t-test/Mann-Whitney U test was run for the mean/median
comparison of two independent groups. The statistical sig-
nificance was assessed at a significance level of p<0.05.

Results

None of the flaps administered to the participating pa-
tients developed total loss. Partial loss on the distal side
of the flap was observed in three patients. One patient
with partial loss achieved secondary recovery while two

Allen classification Number of people Males/Females Age

TIP1I 18 12/6 26(20—50) years
TIP 1l 33 25/8 27(20-56) years
TIP IV 7 5/2 25(20-33) years
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Figure 1. 45 years old male patient a) Left hand thumb Allen type 2 sharp injury b) Raise of neurovascular heterodigital
island flap form third finger radial side ¢,d) Postoperative view e,f,g,h,i) Postoperative 6th month view.

other patients administered additional repair with a par-
tial thickness skin graft. Superficial tissue infection was
identified in six patients, and recovery was achieved with
parenteral antibiotics. Two patients exhibited hyperpig-
mentation and hyperesthesia that did not affect their daily
lives (Figure 1).

The patients were followed up for an average of 12 months
(range:6-23 months). In the last follow-up, finger interpha-
langeal (IP) joint ranges of motion were compared to those
of the contralateral fingers. One patient with Allen type
3 pulp defect was detected to have 10 degrees of flexion
contracture in the distal IP joint and 5 degrees flexion of
contracture in the proximal IP joint and 3 patients were
found to have 5 degrees flexion contracture only in the
distal IP joint (p>0.05). The rest of the patients achieved a
full range of motion. In two patients with wide pulp tissue
defect with Allen type 2 injury, pincher nail deformity was
detected while hook nail deformity was identified in 2 other
patients only. Sensory examinations of the flaps were con-
ducted using the static two-point discrimination test and
Semmes-Weinstein monofilament test comparing them
with the contralateral finger. The mean static two-point dis-
crimination of the pulps where the flap was applied was 5.2
mm (range:3-8 mm) on the flap side and it was 3 mm on the
contralateral side. The mean Semmes-Weinstein monofila-
ment test was 3.18 g (range:2.96-4.7 g) on the flap side and
2.92 g on the contralateral side (p<0.05).

Discussion

This study, reporting results of reconstruction of pulp
defects using a neurovascular heterodigital island flap in
patients with finger pulp defects, achieved favorable out-
comes with low complication rates and high patient satis-
faction. An evaluation of the patients, particularly in terms
of sensory, functional, and aesthetic aspects, showed that

two-point discrimination and DIP range of motion values
were at a satisfactory level.

Pulps of the thumb, second and third fingers play a crucial
role in functions requiring fine skills, such as squeezing and
pinching. Consequently, injuries affecting these areas ne-
cessitate the preference for neurovascular flaps.° The litera-
ture has presented various flap alternatives for pulp defects;
Atasoy, Kutler, free foot pulpa flap and Moberg are advanta-
geous techniques in terms of the use of a single operation
site and short surgery duration.>*” However, conventional
procedures like these come with certain disadvantages.
These flaps are limited in size and may not be suitable for
large defects. They are the best options in defects with a
pulp advancement requiring 10 to 15 mm size, yet compli-
cation rates increase in case of more advancement require-
ments. The most common complications include flap loss,
sensation loss, residual pulp dystrophy, hook nail defor-
mity, and flexion contracture in the distal IP joint.® In our
study, up to 24x35 mm tissue defects were successfully re-
constructed and yielded satisfactory results.

Reverse homodigital flap is a favorable reconstructive tech-
nique, yet its applicability is limited to small volar and tip de-
fects. Free sensate flaps harvested from various regions such
as the thenar, hypothenar, and flexor aspects of the wrist
serve as excellent options for larger defects. More recently,
innovative techniques, including toe-to-thumb and wrap-
around flap, have gained widespread application. However,
the utilization of free microvascular flaps is at times con-
strained due to extended operation time, heightened skill
requirements, and potential donor site morbidity.5”

The neurovascular heterodigital island flap was initial-
ly described by Littler.? After free flaps, it stands out the
best alternative, particularly for large pulp defects. Flaps
up to 3.5 cm in length can be raised for substantial volar
and dorsal finger tissue defects.’”” No specific complica-
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tions have been reported for neurovascular heterodigital
island flap. Although the literature has indicated a small
number of various complications in previous studies, Lai
et al. identified total flap necrosis in two cases out of 52
reconstructed fingers.”? Pham et al. reported no instance
of total necrosis in their patients.' Similarly, the present
study, also reported no total flap necrosis in any patients,
but partial flap loss was noted in three patients.

While one of the patients who had partial loss had secondary
recovery with dressing follow-up, two patients were addi-
tionally administered repair with partial thickness skin graft.
Pham et al. reported a two-point discrimination between 6.2
mm on average in patients who underwent neurovascular
island flap.'® Chi et al. also reported that it ranged from 7 to
13 mm in patients who underwent radial artery superficial
perforator branch free flap for digital injury reconstruction.'
The mean two-point discrimination level was 5.2 on average
in our study. The mean Semmes-Weinstein monofilament
tests were 3.18 g (2.96 - 4.7 g) on the pulp administered flap
and 2.92 g on the contralateral side. Flexion contracture is
another complication reported in the literature. While one
patient with Allen type 3 pulp defect in our study had 10 de-
grees of flexion contracture in the distal IP (interphalangeal)
joint and 5 degrees of flexion contracture in the proksimal
IP joint, three patients had 5 degrees of flexion contracture
only in the distal IP joint. A full range of motion was achieved
in the other patients. This complication is considered to be
caused by excessive tension of the neurovascular pedicle
especially in large defects. Other complications reported
in the literature are hyperpigmentation, hyperesthesia, and
contour deformity in the donor site.'® As donor site morbid-
ity, two patients in our study had hyperpigmentation and
hyperesthesia that did not affect daily live.

If a repairable vessel is present, replantation can always be
considered as an option."" When replantation is not pos-
sible, reconstruction should be planned. Advantages of
heterodigital neurovascular island flap include simultane-
ous reconstruction of the soft tissue and providing excel-
lent sensory and aesthetic restoration at the recipient site.
Drawbacks of this technique encompass the necessity
to sacrifice a digital artery from a donor digit, potentially
leading to a temporary reduction in arterial flow and caus-
ing mild numbness of the dorsal surface of the phalanx.

The limitation of the study is that the absence of a control
group impedes the analysis of comparative results. How-
ever, the low complication rate of the surgical technique
and surgeon’s experience may reduce the likelihood of er-
rors in the conclusion.

Conclusions: Reconstruction of pulp defects following
acute hand injuries with neurovascular heterodigital
island flap has shown satisfactory outcomes in terms
of functional, aesthetic and sensory improvement. Fur-
ther studies are necessary to assess these results with
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a larger sample size and to compare them with other
techniques.
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Intravitreal Aflibersept Uygulanan Hastalarda Topikal
Antiglokomat6z Damlanin Gdzici Basinci Degisimine Etkisi
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! Karabiik Universty, Medical Faculty, Department of Ophthalmology, Karabiik, Turkey

ABSTRACT

Aim: The aim is to investigate the effect of using topical dor-
zolamide-timolol (DT) drops before intravitreal aflibercept (IVA)
administration on intraocularpressure (IOP) changes.

Materials and Methods: Forty-five eyes of 45 patients with dia-
betic retinopathy and macular edema who received DT drops 1
hour before IVA were considered as group 1, and 45 eyes of 45
patients without DT drops were considered as group 2. Patients
who had previously undergone intravitreal injection, intraocular
surgery, and who used any eye drops were excluded from the
study. |OP values were measured with Tonopen contact handheld
tonometer before blepharostatinsertion (BBIOP), after bleph-
arostat insertion (ABIOP) and at 1 minute after injection (AIIOP).

Results: There were 23 males and 22 females in group 1 and 22
males and 23 females in group 2 (p=0.96). The mean age was
55.23 +7.53 years in group 1 and 55.70 +9.78 years in group
2.(p=0. 97) In group 1, BBIOP was 18.12 +4.18 mmHg, ABIOP
20.98 +4.42 mmHg, AlIOP 43.20 £15.80 mmHg, while in group
2, BBIOP 18.65 £3.52 mmHg, ABIOP 22.80 £3.90 mmHg, AIlOP
39.08 +13.18 mmHg. The difference between AlIOP and BBIOP
was 25.04 £16.30 mmHg in group 1 and 20.36 £13.82 mmHg in
group 2, the difference was not statistically significant.(p=0.21)
The difference between AIIOP and ABIOP was 22.32 +£16.48
mmHg in group 1 and 16.18 £13.05 mmHg in group 2, the dif-
ference was statistically significant.(p=0.03)

Conclusion: In the group using topical DT drops before IVA ad-
ministration, BBIOP and ABIOP values were lower, while AIIOP
values were higher.

Key Words: Aflibercept, antiglaucomatous drop, intraocular
pressure

0z
Amag: intravitreal aflibersept(IVA) uygulamasi éncesi topikal

dorzolamid-timolol(DT) damla kullaniminin gézici basinci(GiB)
degisimine etkisinin incelenmesidir.

Gerec ve Yontem: Diyabetik retinopati ve makula 6demi ne-
deniyle IVA uygulamasindan 1 saat dnce DT damlatilan 45 has-
tanin 45 gozl grup 1, DT damlatiimayan 45 hastanin 45 gozi
grup 2 olarak kabul edildi.Daha 6nceden intravitreal enjeksi-
yon yapilan,gozici cerrahisi geciren ve herhangi bir g6z dam-
lasi kullanan hastalar calismaya alinmadi. Enjeksiyon &ncesi
blefarosta takilmadan énce (OGIB), blefarosta takildiktan sonra
(BGIB), enjeksiyon sonrasi 1. dakikada(EGIB) Tonopen kontakt el
tonometresi ile GiB degerleri 6lciild.

Bulgular: Grup 1 de 23 erkek, 22 kadin, grup 2 de 22 erkek,
23 kadin mevcut olup (p=0.96) yas ortalamasi grup 1 de 55.23
+7.53 yil, grup 2 de 55.70 +9.78 yild1.(p=0.97) Grup 1 de OGIB
18.12 +4.18 mmHg, BGIB 20.98 +4.42 mmHg, EGIB 43.20 +15.80
mmHg iken grup 2 de OGIB 18.65 +3.52 mmHg, BGIB 22.80
+3.90 mmHg, EGIB 39.08 +13.18 mmHg bulundu. Grup 1 de
EGIB-OGIB farki 25.04 £16.30 mmHg, grup 2 de EGIB-OGiB farki
20.36 £13.82 mmHg bulunurken aradaki fark istatistiksel olarak
anlamli degildi.(p=0.21) Grup 1 de EGIB-BGIB farki 22.32 +16.48
mmHg, grup 2 de EGIB-BGIB farki 16.18 +13.05 mmHg bulun-
du, aradaki fark istatistiksel anlamliydi.(p=0.03)

Sonug: IVA uygulamasi Oncesi topikal DT damla kullanilan
grupta OGIB ve BGIB degerleri daha diisiikken,EGIB degerleri
daha yiiksek bulunmustur.

Anahtar Kelimeler: Aflibersept, antiglokomat6z damla, goz ici

basinci
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The Effect of Topical Anti-Glaucomatous Drops on Intraocular Pressure Changes in Patients Treated with Intravitreal Aflibercept

Introduction

Intravitreal injection is the most widely used ophthalmic
intervention in the world. Although its safety has been
demonstrated, it may cause various ocular side effects.
One of these side effects is sudden increase in intraocular
pressure (IOP).? In diabetic retinopathy and age-related
macular degeneration, the two diseases in which intrav-
itreal antiVEGFs are most commonly used, the common-
ly used treatment protocol is three injections one month
apart and then repeated injections.! Repetition of 0P
elevations that may occur during injections may have im-
portant clinical consequences in patients with poor visual
nerve reserve such as glaucoma and some retinal diseases?

The aim of our study was to investigate the effect of top-
ical antiglaucomatous drops before intravitreal injection
on intraocular pressure changes during injection.

Materials and Methods

Ninety eyes of 90 patients who underwent intravitreal af-
libercept (IVA) for diabetic retinopathy and macular ede-
ma in the ophthalmology department of Karabiik Univer-
sity Medical Faculty Training and Research Hospital were
retrospectively evaluated with the approval of the ethics
committee. Forty-five eyes of 45 patients who received
topical DT drops 1 hour before intravitreal injection were
considered as group 1 and 45 eyes of 45 patients who did
not receive topical DT drops were considered as group 2.
Patients who were on ocular medication or who under-
went surgery were excluded from the study.

All injections were performed under operating room con-
ditions following the same protocol. All injections were
performed by the same surgeon and the same type of
blepharostat was used. Intraocular pressures were mea-
sured with a contact handheld tonometer Tonopen (To-
no-pen XL tonometer, Mentor O&O Inc. Norwell, MA, USA)
before blepharostat insertion (BBIOP), after blepharostat
insertion (ABIOP) and 1 minute after injection (AIIOP) with
the patient lying supine on the operating table. All pa-
tients underwent ocular surface cleaning with 10% povi-
done iodine following topical anesthesia. Following sterile
drape and blepharostat application, IVA 2 mg/0.05 ml was
injected using a 30 G syringe tip, marking 3.5 mm from
the limbus. Following the injection, the entry site was
massaged with ear cotton. BBIOP, ABIOP, AlIOP values and
both BBIOP-AIIOP differences and ABIOP-AIIOP differenc-
es were compared between the two groups.

We aimed to evaluate the effect of topical DT drops on in-
traocular pressure changes in patients treated with intra-
vitreal aflibercept.

Statistical analyses were performed using SPSS version
16.0 (SPSS Inc, Chicago, Illinois, USA) and a p value below
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0.05 was considered statistically significant. Before the
analysis, it was shown that the variables were suitable for
normal distribution by Kolmogorov Smirnov test.Mean
and standard deviation values of the groups were calcu-
lated. Independent t test was used to compare the numer-
ical variables of the two groups. The chi-square test was
used to evaluate whether there was a difference between
the groups in terms of gender.

Results

There were 23 male and 22 female patients in group 1 and
22 male and 23 female patients in group 2, there was no
statistically significant difference between the groups in
terms of gender (p=0.96). The mean age was 55.23 +7.53
years in group 1, 55.70 £9.78 years in group 2, there was
no statistically significant difference between the groups.
(p=0.97) In group 1, BBIOP was 18.12 +£4.18 mmHg, ABIOP
20.98 +4.42 mmHg, AlIIOP 43.20 +15.80 mmHg, while in
group 2, BBIOP 18.65 +3.52 mmHg, ABIOP 22.80 +£3.90
mmHg, AIIOP 39.08 +13.18 mmHg. The difference be-
tween AIIOP and BBIOP was 25.04 £16.30 mmHg in group
1 and 20.36 +13.82 mmHg in group 2, the difference was
not statistically significant.(p=0.21) The difference be-
tween AIIOP and ABIOP was 22.32 +16.48 mmHg in group
1 and 16.18 £13.05 mmHg in group 2, the difference was
statistically significant.(p=0.03) (Table 1)

Discussion

The sudden increase in IOP observed during intravitreal
injection is expected immediately after injection due to
the increase in vitreous volume and studies have reported
that it may be transient or permanent.® It is thought that
intravitreal antiVEGFs leave the vitreous cavity via choroi-
dal circulation or aqueous drainage after retinal penetra-
tion.” One or both of these routes are effective in normal-
ization of elevated IOP.

Goldmann applanation tonometry (GAT) is a widely used
and accepted gold standard method for the measurement
of IOP, which is still the only treatable risk factor in glauco-
ma. The Tonopen electronic tonometer, which has become
widely used in ophthalmology practice in the last decade,
is recommended as an alternative to Goldmann applana-
tion tonometry for IOP measurement.? It is a handheld ap-
planation tonometer that is easy to calibrate and use and
allows IOP measurement in patients with corneal patholo-
gy. In comparative studies of Tonopen and Goldmann ap-
planation tonometry, it was reported that Tonopen gave
accurate results both in the normal population and in eyes
with glaucoma.®'® We also used Tonopen in our study.

Five hundred and thirty retina specialists participated in
the study in which clinicians were questioned about intra-
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Table 1. Comparison of age, gender and IOP values in groups

Group 1 Group 2 P value
Age 55.23 +7.53 55.70 +9.78 0,97
Gender 23 M,22F 22 M,23F 0,96
BBIOP 18.12+4.18 mmHg 18.65 £3.52 mmHg
ABIOP 20.98 +4.42 mmHg 22.80 +3.90 mmHg
AlIOP 43.20+15.80mmHg 39.08+13.18mmHg
AIIOP-BBIOP 25.04+16.30mmHg 20.36+13.82mmHg 0,21
AIIOP-ABIOP 22.32+16.48mmHg 16.18+13.05mmHg 0,03

vitreal antiVEGF injection protocol, drug preference, nee-
dle diameter, injection volume, injection technique and
long-term |OP elevation observations. 292 retina special-
ists said that they believed that intravitreal antiVEGF injec-
tion caused long-term IOP elevation, but drug preference
was not related to IOP elevation. It was stated that rapid
injection technique and the use of high volume may cause
persistent IOP elevation in antiVEGF injection. Rapid IOP
elevation may cause trabeculum damage and lead to this
complication.

In our study, we evaluated the change in IOP before and
after injection in patients who received intravitreal afliber-
cept with the use of topical DT drops 1 hour before the
procedure. The AIIOP-ABIOP difference was significant-
ly higher in the group with topical DT drops. The reason
for this may be that the IOP decreased more in the group
that received drops before injection and the difference
between the IOP after injection was found to be higher.
All patients were treated by the same surgeon, using the
same method, using the same diameter needle tip.

According to the Kim et al. study, intravitreal injection is
well tolerated by patients in the short post-injection period.
In their series, IOP values in all patients decreased to normal
values within 30 minutes without any intervention. Repeat-
ed or prolonged IOP follow-up after intravitreal injection
was not considered necessary. However, it has been report-
ed that post-injection IOP monitoring may be necessary in
patients who received more than 0.05 ml injection with a
fine needle such as 27 gauge, which does not allow vitre-
ous reflux, or in patients who did not have vitreous reflux
after injection despite injection with a larger needle, or in
patients with a history of glaucoma. The tolerance of the
patients in our study was also good, patients with a previ-
ous diagnosis of glaucoma were not included in our study
and IOP values were normal in all patients after 1 day, but
we think that careful evaluation is needed in patients with
low optic nerve reserve such as glaucoma.

Frenkel et al. recommended discontinuation of topical
drops or systemic medication for intravitreal injections
and paracentesis only in patients with known optic nerve

damage with previous episodes of sudden IOP elevation
and loss of light perception within minutes after injec-
tion.” In our study, no patient had loss of light perception
and anterior chamber paracentesis was not required. In a
prospective, double-blind, placebo-controlled study by
Theoulakis et al., placebo (artificial tears) or Combigan
(brimonidine-timololol) was instilled in one eye of 88 pa-
tients with normotensive age-related macular degener-
ation who received intravitreal ranibizumab the day be-
fore and twice daily on the day of injection, and IOP was
measured before and 5, 10, 15 minutes and 1 hour after
injection.™ As a result, IOP was found to be normal in all
patients at 1 hour after injection.

Limitation: Although IOP returned to normal in all pa-
tients on post-procedure day 1, the limitation of our study
is that we did not evaluate the interval period.

Conclusion: In our study, we aimed to evaluate the effect
of topical DT drops on IOP changes induced by the injec-
tion procedure in patients receiving intravitreal afliber-
cept and we observed that IOP changes were greater in
patients receiving DT drops.
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A New Effective and Reliable Technique for Bleeding
Control in The Modified Stoppa Approach to
Acetabulum Quadrilateral Region Fractures; Ligate the

Obturator Artery

Asetabulum Quadrilateral Bolge Kiriklarina Stoppa
Yaklasimda Kanama Kontrollinde Efektif ve Guvenilir Yeni
Bir Teknik; Obturator Arteri Baglamak

Necati Dogan’

'Basaksehir Cam and Sakura City Hospital, Department of Orthopaedics and Traumatology, istanbul, Turkey

ABSTRACT

Objectives: This study aims to share the methods of managing foci that
cause bleeding in the modified Stoppa approach to acetabulum quadri-
lateral region fractures. In addition, it is to reveal the amount of perioper-
ative bleeding and the clinical effect of ligated arteries in patients whose
surgery was performed with advanced bleeding control technique.

Patients and Methods: Between May 1, 2020, and June 30, 2023, periop-
erative bleeding data of 13 patients with acetabulum quadrilateral region
fractures operated on with a modified Stoppa approach and advanced
bleeding control technique were evaluated retrospectively. Age, gender,
fracture mechanism, fracture side, fracture type, amount of perioperative
bleeding, and follow-up periods were determined. The clinical effect of li-
gated arteries was observed in the postoperative period. In the CT scans
taken in the postoperative period, the diameters of the gluteal muscles
and adductor muscles were compared to the healthy side.

Results: Of the 13 patients included in the study, 5 were women, and 8
were men. While the average age was 35.6 years, the average follow-up
period was 15.3 months. The average number of sponges used during the
modified Stoppa approach and the amount of bleeding measured with an
aspirator was 284.2 ml. The middle area of the gluteal muscles compared
to the healthy side was 0.89, while the average area of the adductor mus-
cles was 0.89. No problems related to the ligated vessels were observed
in any patient during the postoperative period and outpatient follow-up.

Conclusion: Routine ligation of the obturator artery does not have any
clinically observable adverse effects, and with advanced bleeding control,
it facilitates both the hemodynamic management of the patient in terms
of anesthesia and the management of the surgical field for the surgeon.

Key Words: Acetabulum quadrilateral fractures, modified

Stoppa approach, bleeding foci, obturator artery

0z

Amag: Bu calismanin amaci asetabulum quadrilateral bolge kiriklarina
modifiye stoppa yaklasimda kanamaya neden olan odaklarin yonetimi
konusunda elde edilen ¢6ziim metodlarini paylasmaktir. Ayrica ileri ka-

nama kontroli teknigi ile cerrahisi saglanan hastalarin perioperatif ka-
nama miktarini ve baglanan arterlerin klinik etkisini ortaya ¢ikarmaktir.

Hastalar ve Yontem: 1 Mayis 2020-30 Haziran 2023 tarihleri arasinda
asetabulum quadrilateral bolge kirigina sahip, modifiye stoppa aproa-
ch ve ileri kanama kontroli teknigi ile opere edilen 13 hastanin perio-
peratif toplanan kanama verileri geriye doniik olarak degerlendirildi.
Yas, cinsiyet, kirlk mekanizmasi, kirik tarafi, kirik tipi, perioperatif kana-
ma miktari ve takip streleri belirlendi. Postoperatif donemde baglanan
arterlerin klinik etkisi gozlemlendi. Ameliyat sonrasi ddonemde cekilen
bilgisayarli tomografilerde gluteal kaslarin ve addiiktor kaslarin ¢aplari
saglikl tarafla karsilastirildi.

Bulgular: Calismaya alinan 13 hastanin 5'i kadin iken 8'i erkek idi. Or-
talama yas 35,6 iken ortalama takip stresi 15,3 ay idi. Modifiye stoppa
aproach esnasinda kullanilan spang sayisi ve aspirator ile dlciilen kana-
ma miktari ortalama 284,2 cc olarak hesaplandi. Gluteal kaslarin saglikli
tarafa gore ortalama alani 0,89, adduktor kaslarin ortalama alani ise
0,89 olarak belirlendi. Postoperatif donemde ve poliklinik takiplerinde
hi¢bir hastada baglanan damarlar kaynakl problem gézlenmedi.

Sonug: Obturator arterin rutin baglanmasinin klinik olarak gozlene-
bilen bir olumsuz etkisi olmadig: gibi ileri kanama kontrolii ile hem
anestezi agisindan hastanin hemodinamik yonetimini, hem de cerrah
acisindan cerrahi alan yonetimini kolaylastirmaktadir.

Anahtar Kelimeler: Asetabulum quadrilateral bolge kiriklari,

modifiye stoppa yaklasim, kanama odaklari, obturator arter
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Introduction

Acetabular fractures often occur with high-energy injuries
in young people and can be a part of multiple injuries. The
need for surgery often arises in the treatment. The most
common forms are the posterior column, anterior wall,
anterior column fractures, and quadrilateral region frac-
tures involving both columns. Surgical approaches are
preferred according to the location of the fracture, such as
posterior, anterior, or combined."?

The ilioinguinal and modified Stoppa approaches are
the most commonly preferred approaches for acetabu-
lum quadrilateral region fractures. The preference for the
modified Stoppa approach is increasing due to its better
field of view for the quadrilateral region and its more min-
imally invasive approach. The modified Stoppa is entered
through an approach phannelstein incision, and the blad-
der is excluded. It provides access to the quadrilateral re-
gion of the acetabulum from under the rectus muscle.>*
In these approaches, many bleeding foci occur due to the
proximity to the external and internal branches of the iliac
artery.® Bleeding with a very high flow rate causes severe
blood loss during the operation, and sometimes, sup-
port from cardiovascular surgery may be requested. By
effectively managing these bleeding foci, less blood loss,
precise surgical field evaluation, better anesthesia hemo-
dynamics, and reduced mortality and morbidity can be
achieved.

This study, which aims to share the solution methods
obtained in the management of these foci that cause
bleeding in the modified Stoppa approach to acetabu-
lum quadrilateral region fractures, also seeks to reveal the
amount of perioperative bleeding and the clinical effect
of the ligated arteries in patients who underwent surgery
with advanced bleeding control technique.

Patients and Methods

Between May 1, 2020, and June 30, 2023, the perioperative
collected data of 13 patients with acetabulum quadrilat-
eral region fractures operated on with a modified Stoppa
approach and advanced bleeding control technique were
evaluated retrospectively. Approval was obtained from
the local ethics committee (KAEK/2023.01.04).

Patients over 18 years of age who had acetabulum quadri-
lateral region fractures and were operated on with a mod-
ified Stoppa approach were included in the study. Patients
who were not operated on with advanced bleeding con-
trol techniques and patients who were delayed for more
than three weeks were not included in the study.

Antithrombotic prophylaxis (Low molecular weight hepa-
rin) was started in all patients from the moment of hospi-
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talization and continued for one month. The same implant
material and system (TST Medical Instruments Industry
and Trade Ltd. Co. Pendik/Istanbul, Turkey) (Figure 1) was
used in all patients.

Figure 1. Quadrilateral anatomical plate.

Surgical preparation phase: All surgeries were performed
under general anesthesia, and at least six units of eryth-
rocytes were prepared before surgery. After the patient
is transferred from anesthesia, fluoroscopy checks of the
pelvic region are performed on the radiolucent table. Af-
ter ensuring that inlet, outlet, and judet radiographs can
be taken without any problems, the patient is sterilely
painted and draped. In fractures that do not require man-
ual traction, only the pubic region is left open, while in
fractures that will require traction and extremity maneu-
vers, the extremity of the relevant side is also left exposed,
and the painting and covering process is applied.

Approaching The Surgical Field And Finding And
Managing Bleeding Foci

Advanced bleeding control technique: It is the name that
is deemed appropriate for the process of exposing the sur-
gical field with slow and sponge-assisted blunt dissections
during surgery and identifying and ligating or cauterizing
previously detected arterial foci that cause bleeding with-
out spontaneous rupture during the dissection.

1. bleeding focus (corona mortis): After draping the
surgery area, a 10 cm transverse Phannelstein incision is
made 1-2 cm above the pubic arm. The linea alba and rec-
tus muscles are then cut longitudinally and opened. The
bladder is excluded and protected. It is removed by cut-
ting the rectus muscle from where it connects to the pu-
bic arm towards the side where the fracture is located. The
area is exposed by pushing the tissues along the iliopectal
line with slow and blunt dissections over the inguinal arm.
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The initial bleeding focus is the corona mortis structure
here, and it must be located, identified, and ligated or cau-
terized.

2. bleeding focus (external iliac artery and vein): After
the corona mortis is ligated, blunt dissection is contin-
ued along the iliopectinal line towards the sacrum. The
iliopectinal fascia is cut open with a scalpel along the il-
iopectinal line. Then, the area that is opened bluntly by
staying on the bone from the bottom of the rectus muscle
to the middle part of the iliac wing is fixed by inserting a
pointed “S” retractor into the bone, and the rectus muscle
and iliacus muscle are retracted. Especially the external il-
iac vessels above and lateral to the iliacus muscle will be
protected and removed from the area with this maneuver.

3. bleeding focus (superior gluteal artery): As we ap-
proach the sacrum, the second bleeding focus is the su-
perior gluteal artery, which we will encounter here. If nec-
essary, the parts close to the sacrum should be exposed
during the implant placement phase. While it may be ex-
cluded during dissection, it may also rupture and cause
bleeding. Because it is so deep, it isn't easy to ligat or sear
it. Bleeding can usually stop on its own. However, in young
people, bleeding may not stop spontaneously and may
disturb the surgical area with simple leaks. At this stage,
the anesthetist may be asked to reduce the blood pres-
sure as much as possible to control this bleeding. Addi-
tionally, sponges impregnated with 1/6 diluted adrenaline
and transamine can be placed in this area as a tampon (in
order not to forget a sponge inside the patient, the circu-
lating nurse should be warned about all sponges left in-
side and be careful about counting. In addition, fluoros-
copy checks should be made using x-ray-marked sponges
and pads).

4. bleeding focus (presacral veins): As the sacrum is ex-
posed, the presacral veins bleed, but there is no need to
worry. Bleeding can be stopped with a simple sponge or
tampons. There is generally no need to expose the sacrum
in quadrilateral region fractures. Since the sacrum is deep
and challenging to manage, it should be avoided as much
as possible.

5. bleeding focus (obturator artery): After the pubic arm,
anterior corner of the sacrum, and iliopectinal line are en-
tirely exposed, the quadrilateral area is exposed by going
deep from the side of the bladder with blunt deduction
over the bone. The fifth and most frightening bleeding
may occur at this stage. The obturator vessel and nerve
bundle pass close to the wall and are also seen to be tense
(Figure 2-3). The tension of this artery and its proximity
to the quadrilateral region almost always results in its rup-
ture and bleeding. Bleeding from this artery may occur
from the proximal, middle, or distal areas where it enters
the obturator ring. While midsection bleeding can be con-

i L
Figure 2. Modified Stoppa approach, A; Retractor that ex-
cludes the iliac vessels, rectus muscle, and iliacus muscle,
B; Retractor revealing the part of the iliopectinal line lead-
ing towards the sacrum, C; retractor protecting the blad-
der, D; retractor that exposes the pubic arm and exposes
the area where corona mortis is located

Figure 3. Obturator vessel and nerve bundle

tained and ligated, proximal and distal bleeding can be
very difficult to control. Most of the time, bleeding in these
parts stops with tamponade of the pads and bleeding of
the arteries until they spontaneously thrombose. If you
do not remain calm during this bleeding, uncontrollable
severe bleeding may occur. Most of the time, the surgeon
becomes extremely worried at this stage, and a cardiovas-
cular surgeon is invited to the case. As in the superior glu-
teal artery, here, too, the patient’s blood pressure should
be reduced by tamponade at first, and the arteries should
be thrombosed with pads impregnated with adrenaline
and transamin. The bleeding should be expected to stop
spontaneously. At this stage, bleeding from the obturator
artery can be prevented by tying it in the middle and cut-
ting it without risking bleeding from the obturator artery.

269



A New Effective and Reliable Technique for Bleeding Control in The Modified Stoppa Approach to
Acetabulum Quadrilateral Region Fractures; Ligate the Obturator Artery

In addition, the color and consistency of the obturator
nerve, with which it travels, is quite different from the ar-
tery. Still, care should be taken not to connect the nerve
accidentally. During the implant placement, the obturator
nerve should be prevented from entering between the
implant and the bone (Figure 4).

Figure 4. Postoperative image of the implant

Tracked parameters: Age, gender, fracture mechanism,
fracture side, fracture type (Letournel Classification), and
follow-up periods were determined.

The amount of perioperative bleeding was determined by
blood in the aspirator and sponge counting. The amount
of blood in the aspirator was calculated by subtracting the
liquid used for washing. All sponges are considered half
wet and correspond to 5 cc of bleeding. In multi-traumas,
bleeding during the modified Stoppa approach was calcu-
lated separately. The clinical effect of ligated arteries was
observed in the postoperative period. In the computer to-
mography (CT) scans taken in the postoperative period,
the gluteal and adductor muscles’ diameters were com-
pared to the healthy side.

Statistical analysis: Microsoft Excel (2007) (USA) program
was used for statistical analysis. Only descriptive statis-
tics (mean, standard deviation, median, frequency, rate,
range) were made.

Results

Of the 13 patients in the study, 5 were women and 8
were men. While the average age was 35.6 years, the av-
erage follow-up period was 15.3 months. Three patients
had motor accidents (MA), three patients had fallen from
height (FFA), three patients had non-vehicular traffic acci-
dents (NVTA), two patients had in-vehicle traffic accidents
(IVTA), and two patients had work accidents (WA). While
the injured side of 6 patients were on the right side, seven
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were injured on the left side. According to the Letournel
classification, six patients had anterior column + posterior
hemitransverse fractures, 3 had transverse fractures, 3 had
both column fractures, and 1 had a t-shaped fracture type
(Table ).

While the average number of sponges used during the
modified Stoppa approach was 31.9+7.2, the estimated
amount of bleeding resulting from these sponges (x5 ml)
was 159.6 ml. The average amount of bleeding measured
with an aspirator was 123.8 ml. When the sum of the bleed-
ing in the sponge and aspirator was calculated, the moder-
ate bleeding was calculated as 284.2+32.2 ml (Table I).

No patient received blood replacement during the operation.
No problems related to the ligated vessels were observed in
any patient during the postoperative period and outpatient
follow-up. In the last CT image, the average area of the glu-
teal muscles compared to the healthy side was 0.89, while
the middle area of the adductor muscles was 0.89.

In 1 patient, a superficial infection developed at the
wound site and resolved without any problems with
wound care and debridement in the outpatient clinic. One
patient developed avascular necrosis of the femoral head
and was treated with total hip arthroplasty. In one patient,
heterotopic ossification developed and was excised after
maturation due to restriction of hip movements.

Discussion

In this study, it was revealed that surgeries for quadrilat-
eral region fractures could be completed with a minimal
amount of bleeding with advanced bleeding control tech-
niques. In addition, the bleeding foci were detailed, and it
was observed that no clinical problems occurred due to
the routine ligation of these foci. Additionally, there was
no significant necrosis or atrophy in the CT scans of the
gluteal and adductor muscles.

There are great difficulties in the surgery of pelvis-ace-
tabulum fractures due to the proximity to the pelvic in-
ternal organs, large arteries, and their branches. The most
common cause of death from pelvic injuries is bleeding.?
Knowing the anatomic position of the arteries and man-
aging them operatively to control abdominal bleeding
during surgery is the main element of pelvic surgery. In
addition, many variations have been identified in cadaver
studies, and these anatomical variations must also be de-
fined to ensure surgery.® The possible variations of corona
mortis and obturator artery are numerous, and knowing
these variations during approach will be even more help-
ful in bleeding control.”®

Advanced bleeding control technique creates a bloodless
area for the surgeon. Due to its proximity to large arteries,
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Table 1. Demographic data of patients and parameters that are followed
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1 36 F NVTA R Transvers 6 150 140 290 - -
2 24 M MA L Transvers 24 200 100 300 - -
3 52 M WA R T-Shaped 8 125 130 255 0.95 0.89
4 18 M FFA R Ant.colon + post. ht 10 175 160 335 0.83 0.91
5 23 F IVTA R  Bothcolon 12 100 80 180 0.91 0.89
6 41 M MA L Ant. colon + post. ht 14 125 100 225 0.96 0.9
7 63 M MA L  Ant. colon + post. ht 15 150 120 270 0.91 0.95
8 36 M NVTA L Both colon 17 225 70 295 0.85 0.89
9 34 F NVTA R Ant.colon + post. ht 19 125 140 265 0.89 0.91
10 27 F IVTA R Transvers 21 150 120 270 0.81 0.84
11 21 F FFA L  Ant. colon + post. ht 23 175 110 295 0.93 0.91
12 46 M FFA L  Ant. colon + post. ht 13 200 160 360 0.85 0.92
13 42 M WA L Both colon 17 175 180 355 0.9 0.88
A 35,6 - - - 15,3 159,6 123,8 284,2 0,89 0,89
Sd 13,2 - - - 5,5 36,1 32,2 49,8 0,04 0,02
A: Average

Sd; Standart deviation

*The last postoperative CT scans obtained were evaluated. (average 1-2th month CT scans)

bleeding tends to occur and makes the management of
the surgical field difficult, while excessive blood aspiration
drives the surgeon into panic. Therefore, controlling these
foci before bleeding develops should be the primary
method to ensure a safe environment for these surgeries.
In addition, it is tough to find and hold the focus of sudden
bleeding due to the deep anatomy of the region. For this
reason, it will be more comfortable to identify and extin-
guish the foci before bleeding develops.

Although the diameter and positional variations of corona
mortis, which is the first bleeding focus we encounter, may
make it difficult to control bleeding, it can be easily found
and tied with a blunt and meticulous approach. Since it is
anatomically close to the surface, tying and burning can
be done safely.’

While removing the external iliac vessels from the surgical
field with a retractor thanks to the iliacus muscle, waiting for
the retractor tension to open spontaneously as the approach
expands and not keeping it excessively tense will prevent in-
jury to the external iliac vessels. Although the superior glu-
teal artery, which can be encountered close to the sacrum as
it descends deep into the ilipectinal line, can sometimes be
traumaticly injured and bleed, its bleeding can be stopped
without causing any clinical problems.’® Sometimes, there is
aneed to open the superior areas of the sacrum and iliac crest
to reveal the fracture line or the area where the implant needs
to be fixed, and this vessel may be encountered at this deep-
ening stage. Surgery can be performed only if it is required.

After theiliopectinal line is revealed, a deep dissection be-
tween the bladder and the bone must disclose the quad-
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rilateral area. At this stage, utmost care is needed to avoid
damage to the obturator vessel and nerve bundle that
appear when we go deeper with blunt dissections. In our
previous experience, the bleeding we frequently encoun-
tered in this region is excessive and dangerous, and to
stop it, it is necessary to use pressurized tamponade and
wait for spontaneous thrombosis. Due to deep bleeding, it
is not possible to catch and tie the bleeding acutely. In ad-
dition, as this vessel develops from the proximal or distal,
bleeding runs the risk of getting out of control, which may
cause mortality. This risk can be overcome with routine li-
gation of this vessel, and access to the quadrilateral region
and implant placement will be easier. Better reduction
quality can be achieved in a bloodless field. In addition,
completely exposing the area where the implant will be
placed can ensure the reduction’s safe, stable, and ana-
tomical fixation. Improving the quality of reduction and
fixation will improve clinical and radiological parameters.
Bleeding and interventions of the obturator artery have
been previously reported in several cases in the literature.
The first of these is the iatrogenic bleeding from the ob-
turator artery after nailing for hip fracture, which did not
stop spontaneously and was tried to be solved by embo-
lization." The second is that the obturator artery was torn
and retracted during surgery in the obturator groove. For
the solution, the artery was reached with pubic arm oste-
otomy, and the bleeding was stopped with difficulty.'? Em-
bolization is preferred by interventional radiology in some
internal iliac artery branches and obturator artery injuries
and does not cause any clinical loss.” In this study, as a
result of postoperative observations, no pathology related
to the routine ligation of the obturator artery developed.

Some previous studies determined that the amount of
bleeding in the modified Stoppa approach was around
450-2000 ml.>*In this study, the average amount of bleed-
ing remained around 284 ml, thanks to the advanced
bleeding control technique. While this technique consid-
erably reduces the amount of bleeding, it can also provide
a significant advantage to anesthesia in managing the pa-
tient’s hemodynamic control.

The use of transaminic acid to reduce bleeding seems con-
troversial. Publications are reporting that it is ineffective,
as well as publications reporting that it reduces bleed-
ing."*'> However, in this study, although not systemically,
the coagulative effect of the sponges was impregnated
with adrenaline as well as transamine, locally, not system-
ically, to control bleeding, and thus effective bleeding
control could be achieved for leaky vessels. Compared to
the ilioinguinal approach, which is an alternative to the
modified stoppa approach, the stoppa approach has the
advantage of less bleeding.>* Although it was preferred in
this study due to better access to the quadrilateral region,
this approach contributes extra to bleeding control.
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It was observed that the patient’s gluteal and adductor
muscle groups were atrophic at an average rate of around
10 percent. Although the cause of this atrophy may be
long-term disuse of the relevant extremity, muscle infarc-
tion may also play a role in the etiology. The low atrophy
rate is encouraging. Although clinical problems that may
develop regarding the ligation of the obturator artery
have not been observed, it would be better to closely fol-
low the subcutaneous evaluations and sensory examina-
tions of the gluteal muscle and adductor muscles, as well
as the examination of the bladder and intestinal systems
during the postoperative period. In addition, ligation of
the obturator artery should only be preferred when deep
dissection is required when placing an anatomical plate in
the quadrilateral region.

Limitations of this study: The number of cases is quite
limited, and a control group must be needed. This study
may lead to multicenter and prospective studies in the fu-
ture.

As a result, the most common source of bleeding during
the modified Stoppa approach appears to be the ob-
turator artery as a result of perioperative observations.
Routine ligation of the obturator artery has no clinically
observable adverse effects. Advanced bleeding control
facilitates both the hemodynamic management of the pa-
tient in terms of anesthesia and the management of the
surgical field for the surgeon.
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ABSTRACT

Aim: In this study, it was aimed to compare in patients undergoing trans-
urethral resection surgery: 1- The effectiveness of single-dose and continu-
ous spinal anesthesia techniques, 2- Hemodynamic chang-es, sensory-mo-
tor block levels and durations, anesthetic drug doses and side effects.

Method: Forty American Society of Anesthesiology -l patients in the
age group of 40-75 years who were scheduled for transurethral surgery
were randomly divided into two groups: single dose spinal anes-thesia
(Group 1) (n = 20) and continuous spinal anesthesia (Group 2) (n = 20).
The patients' hemo-dynamic data, analgesia status and motor block
levels were evaluated.

Results: With regard to the hemodynamic parameters, the mean val-
ues of systolic—diastolic blood pressure and heart rate were found to be
significantly lower in the single dose spinal anesthesia group (Group 1)
than in the continuous spinal anesthesia group (p < 0.05). In terms of
sensory and motor block levels, the maximum block level was T9 in the
continuous spinal anesthesia group, while it was T8 in the single dose
spinal anesthesia group (p < 0.05). Upon reaching T10, two-segment
regression and sensory and motor block termination times were found
to be significantly lower in the continuous spinal anesthesia group
when compared to the single dose spinal anesthesia group (p < 0.05).
There was no difference between the two groups in terms of Bromage
score values (p > 0.05). In the con-tinuous spinal anesthesia group, the
mean dose and volume of the local anesthetic required to achieve an-
algesia in the T10 dermatome were found to be 7.12 + 1.46 ml and 1.4
+ 0.29, respective-ly. Furthermore, the amount of fluid administered
intraoperatively was found to be significantly lower in the continuous
spinal anesthesia group than in the single dose group (p < 0.05).

Conclusion: With the continuous spinal anesthesia method, it can be
titrated and by using lower doses of local anesthetic, a level of senso-
ry-motor blockade close to the single-dose spinal anesthesia method
and a more stable hemodynamics can be achieved.

Key Words: Continius spinal anestesia, Single dose spinal

anestesia, Transuretral surgery

OZET

Amag: Bu calismada transuretral rezeksiyon cerrahi yapilacak hastalar-
da: 1- Tek doz ve suirekli spinal anestezi tekniklerinin etkinliginin 2- Has-
talardaki hemodinamik degisikliklerin, duyu-motor blok dii-zeylerinin
ve slrelerinin, anestezik ila¢ dozlarinin ve yan etkilerin karsilastiriimasi
amaclanmistir.

Yontem: Transuretral cerrahi planlanan 40-75 yas arasi ASA I-lll grubu
40 hasta tek doz spinal anestezi (Grup 1)(n:20) ve surrekli spinal anestezi
(Grup 2) (n=20) olarak rastgele iki gruba ayrildi. Hastalarin he-modina-
mik verileri, analjezi durumlari ve motor blok seviyeleri degerlendirildi.

Bulgular: Hemodinamik parametreler agisindan, uygulama éncesine
gore tek doz spinal anestezi grubu (grup 1) sistolik-diastolik kan basin-
c ve kalp hizi ortalama degerleri suirekli spinal anestezi grubuna gore
anlamli olarak diisiik bulundu (p<0,05). Duyusal ve motor blok seviye-
lerine bakildiginda; tek doz spinal anestezi grubunda maksimum blok
seviyesi T8 iken surekli spinal anestezi grubunda T9 ola-rak bulundu
(p<0,05). T10 ‘a ulagma, iki segment gerileme, duyusal ve motor blok
sonlanma zaman-lari strekli spinal anestezi grubunda, tek doz spinal
anestezi grubuna goére anlamli olarak distik bu-lundu (p<0,05). Her iki
grup arasl bromage skor degerleri acisindan fark yoktu (p>0,05). Su-
rekli spinal anestezi grubunda, T10 dermatomunda analjezi saglamak
icin gerekli olan lokal anestezik dozu ortalama 7,12+1,46 ml, hacmi ise
1,4+0,29 olarak bulundu. Yine intraoperatif verilen sivi mikta-ri, strekli
spinal anestezi grubunda anlamli olarak duisiik bulundu (p<0,05).

Sonug: Surekli spinal anestezi yontemiyle, titre edilebilir ve daha az
dozda lokal anestezik kullanilarak, tek doz spinal anestezi yontemine
yakin bir duyusal-motor blok seviyesi ve daha stabil bir hemodinami
saglanabilir.

Anahtar Kelimeler: Siirekli spinal anestezi, Tek doz spinal anes-
tezi, Transuretral cerrahi
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Introduction

Transurethral resection (TUR) surgery is an endoscopic
surgical technique employed for diagnosing and treat-
ing symptomatic problems of the lower urinary tract and
bladder. It is commonly favored in medical practice, par-
ticularly for cases of prostatic hyperplasia.” Spinal anes-
thesia is commonly favored in TUR because it has a quick
onset of effect and is easy to administer.>* Nevertheless,
the administration of a solitary dosage of spinal anesthet-
ic can result in hemodynamic alterations, including hy-
potension and bradycardia, as well as potential problems
such as post spinal headache, nausea, and vomiting. These
adverse effects pose significant hazards to the patient’s
well-being and can lead to major morbidity and mortal-
ity both during and after the surgical procedure.>* Con-
tinuous spinal anesthesia offers the same benéfits as sin-
gle-dose spinal anesthesia while ensuring hemodynamic
stability and is the recommended choice for individuals at
high risk.*¢ However, the outcomes may not consistently
align with expectations due to factors such as the specific
characteristics and concentration of the local anesthetic
drug, as well as the particular technique employed.?® On
the other hand, in recent years, it is advisable to prioritize
anesthetic procedures and medicines that have low side
effects in order to facilitate quick recovery compared to
surgery.’

Hence, Our study questions are: 1-Does the continuous
spinal anesthetic technique demonstrate efficacy and
safety? 2- Are the outcomes of single-dose and continu-
ous spinal anesthesia methods similar in terms of the pa-
rameters investigated?

The objective of this study were 1- Effectiveness of sin-
gle dose and continuous spinal anesthesia techniques
2- Comparison of hemodynamic changes in patients, sen-
sory-motor block levels and durations, anesthetic drug
doses and side effects.

Patients and Method

Following the approval of Ankara Tiirkiye Yiiksek ihtisas
Training and Research Hospital, Educational Planning
and Coordination Board (December 2008), the study
was planned prospectively, between 2019-2010. Patients
whom ASA 1-3 group according to the American Society
of Anesthesiologists (ASA) classification, aged between 40
and 75, who would undergo transurethral surgery and had
no contraindications for spinal anesthesia, were included
in the study. Patients underwent preoperative evaluation
one day before to the surgery, during which standard and
hematologic examinations were conducted. The patients
were provided with information regarding the procedure
and their consent was acquired. A total of forty patients,

were randomly assigned to two groups: group 1, receiving
a single dose of spinal anesthetic (n=20), and group 2, re-
ceiving continuous spinal anesthesia (n=20).

Prior to the patients being transported to the operating
table, a 10ml/kg isotonic NaCl solution was administered
within a 30-minute timeframe in the premedication room.
Following the patient’s transfer to the operating table, a
premedication dose of 0.03 mg/kg midazolam intrave-
nously was delivered. Following the normal monitoring
procedures for general anesthesia, which included elec-
trocardiogram (ECG), non-invasive blood pressure mea-
surement (TA), and pulse oximetry, demographic infor-
mation along with systolic and diastolic blood pressures,
and pulse rate in minutes were recorded. Conditions have
been created to switch to general anesthesia at any time.
The study utilized Levobupivacaine, a well-established
and safe local anesthetic.??

Patients were positioned in a seated posture on the surgi-
cal table, and the targeted area was cleansed with a disin-
fectant and then covered with a sterile, perforated green
cloth. Following the insertion of a 22G spinal (Quicke) nee-
dle through the median approach at the L3-L4 distance
and confirmation of cerebrospinal fluid (CSF) flow, the first
group of patients (Group 1) received 3 ml of 15 mg levobu-
pivacaine (chirocaine®) 0.5%. In Group 2, the dura mater
was perforated with a 27G Quinke needle placed into a
22G catheter (Spinocath’ Braun) after locating the epidural
space by penetrating it with a 20G Touhy needle. Following
the monitoring of cerebrospinal fluid (CSF) flow between
the needle and catheter, the catheter was inserted into the
spinal space by advancing it 2-3 cm beyond the needle.
CSF flow was controlled, and the catheter was retracted
1-1.5 cm. Following the connection of the connector and
bacterial filter, a volume of 1 ml of levobupivacaine (chiro-
caine’) with a concentration of 0.5% and a dosage of 5 mg
was injected into the subarachnoid space. Subsequently, an
additional volume of 0.5 ml of levobupivacaine with a con-
centration of 0.5% and a dosage of 2.5 mg was provided at
5-minute intervals until the desired surgical level (T10) was
achieved. The total dose of medication administered was
recorded. The patients were initially seated for a duration
of 3 minutes, after which they were positioned in a supine
posture with their heads raised at a 30-degree angle.

Sensory block levels were checked every 30 s with a pin-
prick test. The time from the time of intrathecal injection
until the T10 level was reached was considered as “time
to T10 level”. The “maximum sensory block level” reached
after spinal block was recorded. The time from the maxi-
mum sensory block level reached until two segments re-
gressed was considered as “two-segment regression time”.
The duration from the pinprick test in the postoperative
recovery unit until the reaction was observed is referred
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to as the “sensory block end time". The motor functions of
the patients were assessed at 30-second intervals using
the bromage score. The time when the bromage score of
the patients decreased from three to zero was considered
as “motor block termination time”.

The operation was started after adequate analgesia was
achieved. Throughout the case, patients were given O, from
mask at 2 L/min. Preoperative, 0, 5, 10, 15, 15, 30, 60, 60, 90,
120, 180 minutes systolic, diastolic blood pressures and
pulses, sensory and motor block levels were noted. When
the patient had hypotension during the surgery (defined as
afallin systolic arterial pressure of more than 30% from the
baseline value), a fast infusion of 200 ml of isotonic solution
was supplied within a 10-minute timeframe. If there was no
improvement, a 5 mg dose of ephedrine was administered
intravenously. When bradycardia (pulse rate below 45/min)
developed, 0.5 mg atropine was administered i.v.

No analgesic agent was planned to be administered to
any patient in the intraoperative period under normal
conditions. Nevertheless, a dose of 0.5-1ug/kg fentanyl
intravenously was given to patients who had pain as a
result of bladder distension caused by the introduction
of irrigation fluid during a transurethral operation and/
or at the initiation of resection. In the postoperative pe-
riod, patients were graded with VAS pain score. NSAIDs
(diclofenac sodium; dichloron® 75 mg ampoule i.m) were
administered to patients with a score of 4 and above and
doses were recorded. The spinal catheters of the patients
in the second group were withdrawn when leaving the
recovery unit and sent for culture. The present study ana-
lyzed the effects of single dose spinal anesthesia (Group 1)
and continuous spinal anesthesia (Group 2) on hemody-
namic parameters, sensory-motor block levels, dose-vol-
ume of local anesthetic utilized, amount of intraoperative
fluid administered, and occurrence of side effects.

Statistical analysis: Data were evaluated by a statistical
expert using the statistical package program SPSS for win-

Table 1. Demographic Characteristics of Patients

dows 14.0. Paried t test was used for comparisons within
groups, Mann Whitney U test was used for comparisons of
means between groups, and Chi square test was used for
comparisons of categorical variables. p<0.05 was consid-
ered significant. Bonferroni correction for ordinal variables
was used to control Type | error in all possible multiple
comparisons. Fisher’s exact test was used for categorical
variables. In comparisons of intra-group hemodynamic
measurements, results were considered statistically signif-
icant for p<0.025 according to Bonferroni Correction.

Results

No statistically significant difference was observed be-
tween Group 1 and Group 2 patients in terms of age, sex,
and mean body mass index (BMI) values (p>0.05, Table 1).

A statistically significant difference was observed
between group 1 preoperative and 0 min and
5,10,15,30,60,90,120,180 min systolic arterial pressure val-
ues (p<0.025, Table 2). A statistically significant difference
was observed between group 1 preoperative and 0 min
and 5,10,15,30,60,90,120,180 min systolic arterial pressure
values (p<0.025, Table 2).

A statistically significant difference was observed between
group 1 preoperativeand0Ominand5,10,15,30,60,90,120,180
min diastolic arterial pressure values (p<0.025, Table 3). In
group 2, no statistical difference was observed between
preoperative and 0 min and 5,10,15,30,60,90,120,180 min
diastolic arterial pressure values (p>0.05, Table 3).

In Group 1, a statistically significant difference was
observed between preoperative and 0 min and
5,10,15,30,60,90,120,180 min diastolic heart rate values
(p<0.025, Table 4). In contrast, there was no statistically
significant difference between preoperative and 0 min
and 5,10,15,30,60,90,120,180 min heart rate values in
Group 2 (p>0.05, Table 4).

Variables Group | (n=20) Group Il (n=20) p value*
Age 62,9+8,8 59,3+13,2 0,318*
Gender 0,507**
Man 12 (%60,0) 14 (%70,0)

Woman 8 (%40,0) 6 (%30,0)

ASA 0,864**
I 2(%10,0) 3(%15,0)

Il 12 (%60,0) 12 (%60,0)

i 6 (%30,0) 5 (%25,0)

Body Mass Index 24,0+3,4 23,2+3,6 0,316*

*Mann-Whitney U test
**Chi Square Test
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Table 2. Systolic arterial pressure values and intra-group evaluation according to monitoring time

Time Group | p value*** Group Il p***
Pre-op 162,4+25,3 - 154,7+25,6 -
0.min 152,5+£21,7 - 151,6+21,7 -

5. min 129,2+17,7 a;b

10. min 114,5+20,3 a;b

15. min 114,4+22,8 a;b

30. min 120,7+£16,5 a;b

60. min 121,7+17,0 a;b

90. min 127,1£16,7 a;b

120. min  131,9+19,5 a;b;d;e
180.min  136,8+21,2 a;b;c;d,e;f

p<0,001;p<0,025

p<0,001;p<0,025

p<0,001;p<0,025

p<0,001;p<0,025

p<0,001;p<0,025

p<0,001;p<0,025

p<0,001;p<0,025;p<0,025;p<0,025
p<0,001;p<0,025;p<0,025;p<0,025;p<0,025;p<0,025

150,2422,4  p>0,05
150,24203  p>0,05
152,8424,5  p>0,05
151,3+20,0  p>0,05
152,34200  p>0,05
153,6+22,1  p>0,05
154,3+21,5  p>0,05
154,04203  p>0,05

a-Pre Op ; b-0.min ; c-10.min ; d-30.min ;e-60.min and f-90.min with in them the statistical difference between. ***Paried T test

Table 3. Diastolic arterial pressure values and intra-group evaluation according to monitoring time

*k*k *kk

Time Group | p value Group I p value
Pre-op 89,1£12,7 - 90,7+8,0 -
0.min 83,7£12,0 - 87,816,9 -
5.min 68,1+£09,9 a;b p<0,01;p<0,01 86,9+7,1 p>0,05
10.min 69,2+10,6 a;b p<0,01;p<0,01 86,4+7,1 p>0,05
15.min 63,9+11,3 a;b p<0,01;p<0,01 87,4+7,8 p>0,05
30.min 72,1£10,4 a;b p<0,01;p<0,01 88,317,3 p>0,05
60.min 70,5+13,1 a;b p<0,01;p<0,01 87,017,5 p>0,05
90.min 73,3+10,2 a;b p<0,01;p<0,01 89,116,7 p>0,05
120.min 75,5£10,6 a;b p<0,01;p<0,01 88,817,2 p>0,05
180.min 77,8+13,3 a;c p<0,01;p<0,025 87,518,5 p>0,05

a-Pre Op ; b-0.min and c-15.min with in them the statistical difference between.***Paried T test

Table 4. Heart rate values and intra-group evaluation according to monitoring time

Time Group | p value*** Group |l p value***
Pre-op 76,9+15,0 - 72,6%6,2 -

0.min 74,0+13,1 - 73,0£9,1 -

5.min 63,4+12,4 a;b p<0,025; p<0,01 73,7+8,4 p>0,05
10.min 61,249,3 a;b p<0,025; p<0,01 71,319,0 p>0,05
15.min 62,1£9,7 ab p<0,025; p<0,01 70,7473 p>0,05
30.min 64,9+8,2 a p<0,025 70,7+8,3 p>0,05
60.min 652+11,3a p<0,025 69,8+8,1 p>0,05
90.min 66,0+10,5 a;b p<0,025; p<0,01 71,2494 p>0,05
120.min 67,2494 p>0,05 71,1£8,2 p>0,05
180.min 68,2+9,4 p>0,05 71,5483 p>0,05

a-Pre Op ; b-0.min with in them the statistical difference between ***Paried T test
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There was a significant difference between the groups in
terms of systolic and diastolic arterial blood pressure val-
ues (p<0.05, Graph-1A). Similarly, a significant difference
was observed between the groups in terms of heart rate
values (p<0.05, Graph-1B)

A statistically significant difference was observed between
Group 1and Group 2 in terms of mean sensory block levels
at 5,10,15,30,60,90,120 minutes (p<0.0012, Table 5). Addi-
tionally, a significant difference was observed between
the groups in terms of sensory block levels at 5, 10, 15, 15,
30, 60, 90 and 120 minutes (p<0.05, Graph-2)

No significant difference was found between the groups
in terms of Bromage score values (p>0.05, Table 6).

In Group 1, the time to reach the T10 level, two-segment
regression time, sensory and motor block times, and max-
imum sensory block level were longer than in Group 2
(p<0.05, Table 7, Graph-3A,B,C,D).

The dosage and quantity of levobupivacaine admin-
istered to Group 1 were considerably greater than the
dosage and quantity of levobupivacaine administered to
Group 2 (p<0.05, Graph-4A). In contrast, Group 1 received
a considerably greater volume of fluid throughout the in-
traoperative time compared to Group 2 (p<0.05, Table 8,
Graph-4B).

No statistically significant difference in side effects was
found between the groups (p>0.05, Table 8). Both groups
did not require any additional medication during and af-
ter the surgery (Table 8).

Discussion

The main outcomes of this study indicate that continu-
ous spinal anesthesia can achieve a sensory-motor block
level similar to that of single-dose spinal anesthesia. Fur-
thermore, it maintains more stable hemodynamics at ad-
justable doses, while requiring a smaller amount of local
anesthetic.

Currently, there is a growing population of middle-aged
and older patients who are undergoing surgery. These pa-
tients often experience hemodynamicabnormalities when
receiving spinal anesthetic, which is typically regarded an
optimal approach for them. As a result, there is a need to
explore other methods. This search has highlighted the
utilization of continuous spinal anesthetic techniques
as a means to promote prompt recovery, successful out-
comes, and the maintenance of stable hemodynamics.
The hemodynamic effects of spinal anesthesia are deter-
mined by the suppression of preganglionic sympathetic
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Graph 1. A: Systolic — Diastolic Arterial Pressure Values and Evaluation Between Groups, B: Changes in He-art Rate of
Groups
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Table 5. Sensory block (Dermatome) levels and intra-group evaluation according to monitoring times

Time Group | p value*** Group I p value***
5.min T11(T9-L2) T12(T8-L1)
10.min T8 (T7-T12) T9 (T8-T11)a
15.min T8 (T7-T10) T9(T8-T11)a
30.min T9 (T8-T11) T10(T8-T11)
60.min T10 (T9-L1) b;c;d p<0,0012; p<0,0012; T11 (T9-L1) b;c;d p<0,0012; p<0,0012;
p<0,0012 p<0,0012
90.min T11 (T9-L1) b;c;d; p<0,0012; p<0,0012; T12 (T10-L3)b;c;d;e p<0,0012; p<0,0012;
e p<0,0012; p<0,0012; p<0,0012
p<0,0012
120.min  T12(T10-L3)a;b;c; p<0,0012; p<0,0012; L1 (T11-L3) a;b;c;d;e;f p<0,0012; p<0,0012;
d;ef p<0,0012; p<0,0012; p<0,0012;
p<0,0012; p<0,0012; p<0,0012; p<0,0012
p<0,0012

a-5.min; b-10.min; c-15.min ; d-30.min ;e-60.min and f-90.min with in them the statistical difference between. **Paried T test

v

Graph 2. Sensory Block Levels by Groups

Table 6. Bromage Score mean values according to monitoring times

Time Group | Group Il p value*
Pre-op 0 (0-0) 0 (0-0) 1,000
0.min 0(0-0) 0 (0-0) 1,000
5.min 2(1-2) 2(1-2) 0,108
10.min 3(2-3) 3(2-3) 0,602
15.min 3(3-3) 3(3-3) 1,000
30.min 3(2-3) 3(2-3) 0,799
60.min 3(2-3) 3(2-3) 0,108
90.min 2(1-3) 2(1-3) 0,165
120.min 1(0-2) 1(0-2) 0,698
180.min 0(0-2) 0 (0-0) 0,602

*Mann-Whitney U test

279



Comparative Analysis of the Impact of Continuous Spinal Anesthesia and Single-Dose Spinal Anesthesia Techniques On
Hemodynamics, Sensory and Motor Block Levels in Transurethral Surgery Cases

Table 7. Reaching T10 Level, Two-Segment Regression, Sensory-Motor Block End Times and Maximum Sensory Block
Level

Variables Group | (n=20) Group Il (n=20) p value*
Time to ReachT10 6 (3-16) 9(3-11) 0,021
Segment Regression 68,5+20,2 53,5+13,9 0,039
Sensory Block End Times 172 (120-300) 167,5 (130-210) 0,037
Engine Block End Time 135 (100-270) 130,5(110-180) 0,038
Maximum Sensory Block Level T8 (T7-T10) T9 (T8-T11) 0,041

*Mann-Whitney U test
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Graph 3. Blue: Group 1 and Orange: Group 2. A:Time to Reach T10 Level, B: Two-Segment Regression Times, C: Sensory
Block End Time, D: Motor Block End Time
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Table 8. Comparison of complications and additional drug use distribution by groups

Variables Group | (n=20) Group Il (n=20) p value**
Nausea 2 (%10,0) 1 (%5,0) 1,000
Nerve Root Pain 0(%0,0) 1(%5,0) 1,000
Headache 1 (%5,0) 1 (%5,0) -
Allergic Reaction 0(%0,0) 0(%0,0) -
Additional Fentanyl Use 0(%0,0) 0 (%0,0) -
Additional NSAID Use 0(%0,0) 0(%0,0) -
Intraoperative Fluid Replacement 5094101 329+75 0,000

** Chi Square Test
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Graph 4. Blue: Group 1 and Orange: Group 2. A: Average Local Anesthetic Doses Applied in the Groups, B: Intraopera-

tive Fluid Replacement in the Groups

activity. As the level of sympathetic block increases, the
severity of the resulting hypotension increases. Excessive
distribution of the local anesthetic drug in the head region
might lead to multisegmented sympathetic blocking, re-
sulting in adverse hemodynamic alterations.>'® Our results
indicate that in the continuous spinal anesthesia group,
administering the local anesthetic drug in small doses
resulted in a slower spread of the drug within the spinal
cord, leading to a more controlled and stable effect on the
sympathetic nerves. On the other hand, in the single dose
spinal anesthesia group, the local anesthetic agent was
distributed too widely in the upper body, causing a more
extensive and unpredictable effect on the sympathetic
nerves, which in turn impaired hemodynamic stability.

Previous studies have shown that 80% of patients who
received a single dose of spinal anesthesia experienced
a reduction in both systolic and diastolic blood pressure
values compared to their pre-anesthesia levels. Addition-
ally, the single dose group exhibited significantly more
impaired hemodynamics compared to the continuous
spinal anesthesia group.'""* Similarly, we observed a sig-
nificant decrease in the single dose spinal anesthesia
group compared to the pre-administration values in our
study, whereas no significant hemodynamic difference
was observed in the continuous spinal anesthesia group
compared to the pre-administration values. In our study,
which was similar to previous studies'*'8, we also ob-
served that intraoperative heart rate measurements were
significantly lower in the group receiving a single dose of
continuous spinal anesthesia compared to their preoper-

ative values. However, in the group receiving continuous
spinal anesthesia, there was no significant difference be-
tween intraoperative heart rates and preoperative values.

A study comparing the effects of isobaric, hypobaric, and
hyperbaric bupivacaine in continuous spinal anesthesia
revealed that the hyperbaric bupivacaine group expe-
rienced a 30% decrease in mean arterial pressure, while
the isobaric bupivacaine group had an 18% decrease, and
the hypobaric bupivacaine group had a 14% decrease.
The study concluded that the use of isobaric bupivacaine
in spinal anesthesia allows for better control of hemody-
namics.” Our study concluded that the patient group who
received a single dosage of spinal anesthetic experienced
a reduction in systolic and diastolic blood pressure as well
as heart rate. This decrease typically occurred between
the 10th and 15th minutes, when the sensory block lev-
el was at its peak. This phenomenon was believed to be
caused by the insufficient adaptation of cardiovascular
compensatory mechanisms to the sudden inhibition of
sympathetic activity resulting from the administration of
a single dose. This finding is consistent with Schnider’s
segmental block level theory. Schnider et al. conducted a
trial including 50 patients, where they delivered 2.5 -5 mg
(0.5 - 1 ml) of 0.05% isobaric bupivacaine and 20 mg (4
ml) of 0.05% isobaric bupivacaine through a 28 G catheter
for single dose spinal anesthesia. In the study, it was ob-
served that six patients who had continuous spinal anes-
thesia and seventeen patients who received a single dose
spinal anesthesia had a spinal anesthesia level above T6.
Additionally, it was noted that the level of preganglionic
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sympathetic block was adjustable in the group of patients
who had a catheter inserted. No excessive deterioration in
hemodynamic values was found in the group under con-
tinuous spinal anesthesia.?

Continuous spinal anesthesia, as opposed to single dose
spinal anesthesia, offers hemodynamic stability due to its
capacity to reduce segmental block and vary the onset of
block. It was reported that the main purpose of the spinal
catheter is to shape the block step by step and safely to
closely monitor hemodynamic changes.?’ However, there
are also studies reporting different results in the litera-
ture.??* Lundorff et al. conducted a study on 60 patients
who were undergoing lower extremity vascular grafting.
They administered 17.5 mg of 0.5% isobaric bupivacaine
to the group receiving a single dose of spinal anesthesia,
and 5 mg of 0.5% bupivacaine to the group receiving con-
tinuous spinal anesthesia. In the continuous spinal anes-
thesia group, they administered 2.5 mg of 0.5% isobaric
bupivacaine every 10 minutes until the T 11 sensory block
was achieved. There was no difference between the two
groups in terms of hemodynamic changes and the dose of
ephedrine used. It was stated that inadequate physiologi-
cal compensatory mechanisms of the patients included in
the study due to their advanced age group and comorbid-
ities may cause hemodynamic effects seen at high doses
even at low doses. In a trial conducted with 40 patients un-
dergoing orthopedic surgery, Pitkaren M. et al** delivered
3 ml of 0.5% bupivacaine to the group receiving single
dose spinal anesthesia, and 1 ml of 0.5% bupivacaine fol-
lowed by a continuous infusion of 2 ml/hour to the group
receiving continuous spinal anesthesia. No statistically sig-
nificant difference was seen in the invasive hemodynamic
follow-up between the two groups. However, bradycardia
was noted in 6 patients in the single dose spinal anesthe-
sia group and in 4 patients in the continuous spinal an-
esthesia group. The authors posited that the outcomes
could be attributed to intervention at the early stage of
hemodynamic deterioration, fluctuations in sympathetic
blocking caused by spinal anesthetic, and the impact of
catheter location. Furthermore, they indicated that the
advanced age of the patients, inadequate premedication
fluid administration, and excessive bleeding may lead to
hemodynamic instability in the cohort utilizing low dose
local anesthetics.

Our study revealed a notable disparity among the groups
in relation to all three metrics, namely sensory block
achievement, motor block cessation, and segment regres-
sion time. Lower doses of local anestheticagentin continu-
ous spinal anesthesia were believed to be more successful
than the single dose spinal anesthesia approach in reduc-
ing the time it takes for patients to recover. There was no
discernible disparity in the intraoperative and postopera-
tive bromage score values between the two groups. While
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the duration of motor block termination was longer in the
single dose spinal anesthesia group compared to the con-
tinuous spinal anesthesia group, there was no variation
in the quality of motor block between the two groups.
The findings of our study shown congruity with previous
study conducted by different scholars.’® ' Another study
found no disparity in the length of time it took for motor
block termination between the groups that received a
single dose of spinal anesthesia and those that received
continuous spinal anesthesia. The authors attributed this
phenomenon to the utilization of elderly patients in their
study, who exhibited heightened sensitivity to local anes-
thetic drugs.”

In our study, the continuous spinal anesthesia group re-
ceived a lower amount of fluid replacement during the
surgery compared to the single dose spinal anesthetic
group. In the group receiving continuous spinal anesthe-
sia, the stability of hemodynamics was significantly higher
compared to the group receiving a single dose spinal an-
esthesia. This suggests that there was a reduced require-
ment for fluid in the continuous spinal anesthesia group.
Based on our data, it has been reported that the continu-
ous spinal anesthesia method can achieve sufficient anes-
thesia levels for the operation by using a smaller amount
of local anesthetic agent. This is particularly effective in
elderly patients. Furthermore, the amount of local anes-
thetic agent used in continuous spinal anesthesia is lower
compared to single dose spinal anesthesia.'"'”?'2% On the
other hand, pain due to nerve root damage may occur af-
ter spinal anesthesia.?’ In our study, nerve root pain was
observed in only one patient.

Post spinal headache (PSBA) due to CSF leakage in the
dura mater during spinal anesthesia is more common es-
pecially in young patients. The occurrence of post-spinal
backache (PSBA) in continuous spinal anesthesia has been
documented in many studies, with reported rates ranging
from 0.0% to 9.2%.%%° In contrast, certain studies report-
ed the absence of PSBA in a series of continuous spinal
anesthesia.” Our study found no statistically significant
disparity between the two groups in relation to PSBA.
PSBA was seen in one patient in each group. Furthermore,
cauda equina syndrome and neurologic sequelae were
not observed in our study. Our study found that two pa-
tients in the single dose spinal anesthesia group and one
patient in the continuous spinal anesthesia group experi-
enced nausea. The occurrence of nausea in two patients
from the single dose spinal group was linked to a decline
in hemodynamics, while the nausea observed in one pa-
tient from the continuous spinal group was attributed to
the patient’s anxiousness. The results were compatible
with previous literature.*% 3932 | astly, no allergic reaction
was observed in our study.
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Limitions: This study has some limitations. Firstly, some ref-
erences may not be up to date. However, this is understand-
able considering the date when the study was conducted.
On the other hand, since the graphs were taken from the
original version of the thesis study, some expressions in the
graphs had to be presented in Turkish. Finally, it may be con-
sidered a disadvantage that in some tables we present them
as statistically significant or insignificant, smaller or larger
than the threshold value (p<0.05 or p>0.05). Despite some
limitations, we think it is important to publish this study in
English literature too, which it is in the gray literature.®®

Conclusion: In this study, in the continuous spinal anes-
thesia method, the time to reach the T10 sensory block
level and the termination of sensory-motor block were
found to be longer than in the single-dose spinal anes-
thesia method. However, it was evaluated to be a safer
method because it provides hemodynamic stability and
the need for intraoperative fluid replacement is signifi-
cantly lower. Continuous spinal anesthesia; It may be an
anesthesia technique that can be safely used to prevent
hemodynamic disorders that may develop due to high
sympathetic block due to spinal anesthesia, especially in
high-risk patient groups that are hemodynamically unsta-
ble. In addition, this method may allow the appropriate
drug dose to be titrated according to the surgical duration
and procedure, resulting in less drug use and a shorter
and complication-free recovery period for patients.
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ABSTRACT

Upper cervical spine surgery which requires instrumentation
is a highly complicated procedure, both due to the presence
of critical structures in the region and variable pedicle anato-
my. Despite the widespread use of technological advances as
intraoperative imaging and navigation technologies aimed at
preventing screw malposition and injuries to the critical neural
and vascular structures, there are only a few clinics capable of
employing those technologies. In clinics lacking intraoperative
imaging facilities that assist in the instrumentation of the up-
per cervical spine, navigation technology can be employed in
both posterior and anterior approaches with the assistance of
the technique described in this manuscript. This approach will
not only decrease complication rates compared with the free-
hand method, but also considerably lower radiation exposure
for both the patient and surgical team.

Key Words: Upper Cervical; Navigation; Radiation Exposure;

(074

Enstrimantasyon gerektiren Ust servikal omurga cerrahisi,
hem bdlgedeki kritik yapilarin varligi hem de degisken pedikil
anatomisi nedeniyle oldukca karmasik bir islemdir. Vida malpo-
zisyonunu ve kritik sinir ve damar yapilarinin yaralanmasini
onlemeyi amaclayan intraoperatif gériintiileme ve navigasyon
teknolojileri gibi teknolojik gelismeler yaygin olarak kullanil-
masina ragmen, bu teknolojileri kullanabilen sadece birkag
klinik bulunmaktadir. Ust servikal omurganin enstriimantas-
yonuna yardimci olan intraoperatif goriintileme olanaklarinin
bulunmadigr kliniklerde, bu yazida aciklanan teknigin yardi-
miyla navigasyon teknolojisi hem posterior hem de anterior
yaklasimlarda kullanilabilir. Bu yaklasim, serbest el yontemine
kiyasla komplikasyon oranlarini azaltmakla kalmayacak, ayni
zamanda hem hasta hem de cerrahi ekip icin radyasyon maru-
ziyetini 6nemli dlctide azaltacaktir.
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Introduction

Technical

Upper cervical spine surgery requiring instrumenta-
tion presents challenges arising from variable pedicle
anatomy, the close proximity of the vertebral artery to
the surgical field along with vertebral artery anomalies,
and the potential risk of spinal cord and nerve root in-
jury. Incorrect positioning of the screw could lead to
loss of stability or catastrophic neurologic and vascular
complications that may be challenging or impossible to
reverse.' The rate of freehand screw malposition in up-
per cervical spine instrumentation has been reported to
be 14%-23%, whereas vertebral artery injury has been
documented in 2.7%-3.3% of these cases.** Despite
the complicated nature of the region and high rates of
screw malposition, intraoperative imaging cannot be
performed in all clinics, although computer-based nav-
igation procedures are becoming increasingly common
these days in accordance with the developing technol-
ogy. In Turkey, there are only a few clinics which have
intraoperative imaging technology. This article describes
our technique of utilizing neuronavigation in upper cer-
vical spine surgery requiring instrumentation in clinics
that lack intraoperative imaging facilities.

Upper Cervical Posterior Intervention

Due to the absence of intraoperative imaging at our clinic,
the patient initially underwent a cervical computed to-
mography (CT) scan to input his/her data into the com-
puterized navigation system and align them in the same
position. For patients in whom a posterior intervention
was intended, a pillow was positioned under the patient’s
head during CT imaging to facilitate flexion of the head
into the surgical prone position, ensuring surgical com-
fort. Furthermore, the distance between the manubrium
sterni and gnathion was measured metrically. Following
intratracheal general anesthesia, the patient was trans-
ported to the operating room and positioned in the prone
posture using a spiked headgear. The metric measurement
obtained from the cervical CT scan, which determined the
distance between the manubrium sterni and gnathion,
was then applied in the operating room to ensure pre-
cise positioning. Following surgical site skin preparation
and draping, the vertebrae were exposed via a posterior
cervical midline vertical skin incision and bilateral dissec-
tion, and a total of seven reference points were randomly
marked using a sterile navigation probe (Figure-1).

Figure 1. A. After exposing the vertebrae to cervical posterior intervention, the references points were marked using
a sterile navigation probe; B.Navigation screenshots after marking the seven reference points; C, D, E, F. Navigation
screenshots during positioning before intraoperative vertebral access.
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After establishing the reference points, the patient’s data
were aligned with the CTimages loaded onto the comput-
erized navigation device and the surgical procedure was
conducted under the guidance of navigation.

In addition, the projections of vascular structures were ob-
tained with the help of navigation in all posterior cervical
procedures. This was valuable for us in identifying possi-
ble anomalies before intervention (Figure-2).

Upper Cervical Anterior Intervention

For anterior interventions, the patient’s head was placed
in the supine position with the head extended by placing
a towel in the neck cavity to ensure surgical comfort, and
the distance between the manubrium sterni and gnathion
was measured metrically before the preoperative cervical
CT scan. The patient was then transported to the oper-
ating room. Following intratracheal general anesthesia,
the patient was placed in the supine position with the
patient’s head aligned in midline neutral position and ex-
tended. The metric measurement obtained from the cer-
vical CT scan, which determined the distance between the
manubrium sterni and gnathion, was employed to guide
the patient’s positioning in the operating room. Following

surgical site skin preparation and draping, the anterior as-
pects of the vertebrae were exposed via a right anterior
cervical vertical skin incision near the midline and classic
dissection, and a total of seven reference points were ran-
domly marked using a sterile navigation probe (Figure-3).

After establishing the reference points, the patient’s data
were aligned with the CT images loaded onto the comput-
erized navigation device and the surgical procedure was
conducted under the guidance of navigation.

Discussion

Surgery for upper cervical pathologies requiring instru-
mentation is still regarded as a complex procedure.>*

The atlantoaxial joint acts as a highly mobile hinge pres-
ent at the craniocervical junction. Deformity in this region
creates cervical instability and causes severe bulbom-
edullary compression, which is usually defined as cord
dysfunction.® Internal fixation is the main treatment for
atlantoaxial instability. Currently, the most commonly
used methods are atlantoaxial transarticular facet screws
(Magerl technique) and axial pedicle screws with atlantal
lateral mass screws (Harms technique).”® Both methods

Figure 2. Three-dimensional projections of vertebral arteries with preinterventional navigation
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Figure 3. A. Preoperative sagittal view of cervical CT; B.Intraoperative simulation of odontoid screw insertion in coronal
plane by navigation; C. Intraoperative simulation of odontoid screw insertion in sagittal plane by navigation; D. Postop-
erative sagittal view of cervical CT; E. Preoperative scope view after the insertion of the odontoid screw in coronal plane.
F. Preoperative scope view after the insertion of the odontoid screw in sagittal plane.

can provide rigid fixation with high fusion rate.®* However,
surgery in this region is exceptionally challenging due to
complicated anatomical structures such as the atlantoaxi-
al joint, adjacent ligaments, vertebral arteries, and the spi-
nal cord.” Furthermore, the complexity of surgery increas-
es when upper cervical region deformities are combined
with these critical structures."" Consequently, unusual
complications, including bony structure perforation, se-
vere vertebral artery injuries, and spinal cord damage, can
arise during the placement of screws within these struc-
tures. In addition, conventional methods require repeat-
ed exposure of the surgical team to the radiation emitted
by the C-arm X-ray device to confirm the positioning of
screws during the procedure.'?

Odontoid fractures may cause serious morbidity and
mortality, especially in old-aged patients.”* Symptoms
in these patients range from severe neurological deficits
secondary to spinal cord compression to chronic neck
pain. According to the Anderson-D’Alonzo classification,

288

high nonunion rates have been reported in type Il odon-
toid fractures, ranging from 15% to 85%, which have poor
prognosis.”*'* The treatment options for unstable type Il
odontoid fractures vary, but surgical intervention is often
required to reduce the rate of nonunion.

Different techniques such as posterior cervical instrumen-
tation and anterior odontoid screw fixation have been
described to stabilize these fractures. In these cases, an-
terior intervention offers several advantages, including
high union rates, rapid stabilization, retention of cervical
spine mobility, reduced soft tissue damage, and dimin-
ished bleeding, as reported in the literature.'s' Howev-
er, serious complications such as injury to the pharynx,
esophagus, trachea, vascular, and neural structures have
also been reported in anterior interventions, whether per-
formed through open or percutaneous approaches.'®'®

In addition, upper cervical anterior interventions, just like
posterior interventions, require repeated exposure of the
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surgical team to the radiation emitted by the C-arm X-ray
device to confirm the positioning of screws during the
procedure.’®

The use of computer-based intraoperative navigation pro-
vides substantial advantages in terms of understanding
the complex spinal anatomy, minimizing screw malpo-
sition, reducing radiation exposure, and shortening the
operation time in interventions requiring fixation of the
upper cervical region, and its use is becoming increasingly
common.” In clinics equipped with intraoperative navi-
gation capabilities, three-dimensional images can be ob-
tained by performing real-time CT scans; this technology
considerably reduces the risk of complications compared
with conventional fluoroscopic methods.?' Even though it
reduces the radiation dose to the surgeon compared with
conventional fluoroscopy, it increases the radiation expo-
sure of the patient.

In addition, intraoperative imaging is not available in
all units. In our country, there are only a very few clinics
having intraoperative imaging technology. This article
describes our technique of utilizing neuronavigation in
upper cervical spine surgery requiring instrumentation
in clinics that lack intraoperative imaging facilities. In our
clinic (YUksek lhtisas Education and Research Hospital,
Department of Neurosurgery), four atlantoaxial posterior
fixations and two anterior odontoid screw fixations were
performed using this technique in the last 1 year. In these
cases, no perioperative complications occurred, operation
times were shorter than in freehand cases, and blood loss
was cnsiderably reduced, especially in posterior interven-
tions.

Conclusions: We believe that the use of navigation in clin-
ics that do not have intraoperative imaging facilities will
establish a notable advantage over the freehand approach
and will also minimize the radiation exposure of the pa-
tient and surgical team. Given the rapid pace of techno-
logical advancement, we anticipate that navigation will be
employed in spinal cases in a remarkably more practical
manner, potentially leading to reduced or negligible radi-
ation exposure. This article is expected to provide insight
into the progression of these technologies.
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ABSTRACT

Stuttering is a childhood onset fluency disorder in speech. It
has been suggested to be associated with brain anatomy, func-
tionality or the dysregulation of the dopaminergic activity.
Attention deficit hyperactivity disorder (ADHD) is one of the
most common psychiatric disorders in childhood and adoles-
cence. Psychostimulant medications are widely used for the
psychopharmacologic treatment of ADHD. In this article, two
boys who have ADHD with opposite reactions after methylphe-
nidate (MPH) treatment in terms of fluency in the speech are
presented. In the first case stuttering was induced with MPH
while in the second case stuttering was resolved after MPH
treatment. Although MPH seems to have opposite effects on
stuttering in our cases, our case report points that dopaminer-
gic system may play a role for the onset of childhood onset
fluency disorder. More comprehensive studies are needed to
show the neurodevelopmental process and the mechanisms
related with ADHD, stuttering and MPH treatment.

Key Words: Methylphenidate; Attention Deficit/

Hyperactivity Disorder, Stuttering, Neural Dynamics,
Dopamine, Child
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Kekemelik ¢ocukluk déneminde baslayan konusmada akicilik
bozuklugudur. Beyin anatomisi, islevselligi veya dopaminer-
jik aktivitenin duizensizligi ile iliskili oldugu 6ne strdlmustr.
Dikkat eksikligi hiperaktivite bozuklugu (DEHB), cocukluk ve
ergenlik doneminde en sik gorilen psikiyatrik bozukluklardan
biridir. DEHB'nin psikofarmakolojik tedavisinde psikostimulan
ilaclar yaygin olarak kullanilmaktadir. Bu makalede, metilfeni-
dat (MPH) tedavisi sonrasi konusma akiciligi agisindan birbirine
zit tepkiler veren DEHB!'li iki erkek cocuk sunulmaktadir. ilk va-
kada kekemelik MPH ile indiiklenirken, ikinci vakada kekemelik
MPH tedavisinden sonra ¢ozildu. Olgularimizda MPH'nin keke-
melik tzerinde birbirine zit etkileri varmis gibi gériinmektedir,
olgu sunumumuz ¢ocukluk ¢cagi baslangiclh akicilik bozuklugu-
nun ortaya ¢ikmasinda dopaminerjik sistemin rol oynayabile-
cegine isaret etmektedir. DEHB, kekemelik ve MPH tedavisi ile
ilgili nérogelisimsel siireci ve mekanizmalari gostermek icin
daha kapsamli ¢alismalara ihtiyag vardir.

Anahtar Kelimeler: Metilfenidat; Dikkat Eksikligi/Hiperaktivite
Bozuklugu, Kekemelik, Noéral Dinamikler, Dopamin, Cocuk
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Introduction

Stuttering is a speech disorder which may cause defi-
cits in the fluency and timing of the speech. Current
data suggest that stuttering may be related with central
nervous system dysfunction which effects speaking flu-
ently." Lifetime prevalence of stuttering was reported as
5%.%2 Stuttering has been labelled as “childhood onset
fluency disorder” and classified in “neurodevelopmen-
tal disorders” according to the Diagnostic and Statistical
Manual of Mental Disorders, 5th edition (DSM-5).2 Neu-
rodevelopmental disorders emerge in early childhood
because of the atypical development of central nervous
system.* The emergence of stuttering is usually between
25™ and 48" months in childhood period. Up to 90% of
the cases may recover until adulthood naturally." How-
ever, stuttering has been reported to be associated with
lower quality of life, higher levels of anxiety, emotional
and behavioral problems.'?

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder characterized with inattention,
hyperactivity and impulsivity. Estimated prevalence of
ADHD varies between 6.7% and 12%.> Pharmacological
agents, psychosocial/behavioral interventions and com-
bined treatments have been widely used for the treatment
of ADHD. Imbalance in the dopaminergic and noradrener-
gic systems in the prefrontal cortex has been suspected
for the etiology of ADHD.* Psychopharmacologic agents
(such as methylphenidate and atomoxetine) that modu-
late dopaminergic and noradrenergic systems are the first
line pharmacologic treatments in ADHD.®

Here, we report two cases, one whose stuttering began
with MPH therapy and the other whose stuttering re-
solved with MPH therapy.

Case Presentation

Case 1: A nine year old boy was referred to our clinic by his
parents due to hyperactivity, impulsivity, problems engag-
ing with his peers, inattentiveness and failure at school. He
had problems to focus on tasks and sustain attention. His
psychomotor activity was elevated, impulse control and
frustration tolerance was decreased. There was no history
of any systemic physical illness, epilepsy or hospitalization
in the past. He has achieved psychomotor developmental
milestones on time. He was diagnosed with ADHD in our
clinic according to DSM-5 criteria.

After diagnosing ADHD, behavioral therapy, psychoed-
ucation and extended release formulation (osmotic con-
trolled-release oral delivery system-OROS) of MPH 18mg/
day were initiated. OROS-MPH dose was titrated to 27mg/
day and 36mg/day in the second and third interview, re-

292

spectively and significant recovery was observed. Howev-
er, after increasing the dose of OROS-MPH to 36mg/day
the child’s family began to complain about stuttering.
There have been no symptoms of stuttering earlier. More-
over, there was no family history of stuttering. They report-
ed that first signs of stuttering have been appeared after
increasing the dose to 27mg/day and after taking 36mg
daily dose of OROS-MPH stuttering became more severe
and frequent. The symptoms were described as not using
the breath appropriately. A full medical and neurological
work out was done and reported to be normal. These signs
have raised the question if there was a relationship be-
tween OROS-MPH and symptoms of stuttering. To check
this relationship OROS-MPH was stopped. 4 days after ces-
sation the OROS-MPH treatment stuttering resolved while
ADHD symptoms were remitted. The patient tolerated the
medication well without any side effects that were com-
monly seen with OROS-MPH.

Case 2: A 7 year old boy who was admitted to our clinic
due to behavioral problems at school. His teacher referred
him for a psychiatric evaluation for hyperactivity, inatten-
tiveness, difficulty in listening lessons and completing
homework. He had had problems with his peers because
of his impulsive behaviors and hyperactivity. There was no
history of any systemic physical illness, epilepsy or hos-
pitalization in the past. There have been problems in the
fluency of the speech for two years before admission. He
was diagnosed with ADHD and childhood onset fluency
disorder according to the DSM-5. 10mg/day MPH was ini-
tiated and the dose was titrated to 20 mg/day in the follow
up. Symptoms of ADHD have been improved according
to his parents with the dose of 20mg/day in addition to
the recovery of stuttering. During the period of COVID-19
pandemics his parents stopped MPH treatment by them-
selves. After cessation of the oral MPH, symptoms of stut-
tering appeared again. After the initiation of MPH again,
stuttering was disappeared along with the improvement
in the symptoms of ADHD.

Discussion

The literature about the association of MPH and stutter-
ing is controversial. A significant relationship was report-
ed between the symptoms of stuttering and MPH treat-
ment.”8 In a placebo-controlled trial Rabaeys et al. (2015)
found significant decrease in the frequency of stuttering
with MPH treatment.® Moreover, in a case report it was re-
ported that ongoing stuttering of an 18 year old man from
early childhood was resolved after MPH treatment.’® On
the other hand, occurrence of stuttering has been report-
ed under treatment with other dopaminergic agents such
as Levodopa and Bupropion.'"2
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Wu et al (1997) found increased dopaminergic activity at
medial prefrontal cortex, deep orbital cortex, insular cortex
and auditory cortex in patients who have stuttering. And
they suggested that stuttering has been associated with the
brain regions that modulate speech.’ It has been suggested
that stuttering and related motor movements may be due
to the dysfunction in the basal ganglia or a general dysfunc-
tion of the dopaminergic system." Neuroimaging studies
have found differences in the brain anatomy and functional-
ity-especially in motor and auditory regions- in children with
stuttering.’® However, the exact effect of the dopaminergic
dysfunction in stuttering is not clear. In some cases neuro-
leptic agents that have anti-dopaminergic effects have been
used for the treatment of stuttering's'”'?], while in some cas-
es stuttering was induced by antipsychotic agents.'®'*? The
pathophysiological mechanisms of ADHD, stuttering and
MPH activity have not been fully elucidated, but they are all
associated with the dopaminergic system.’

In addition, children with stuttering have been reported
to have more ADHD symptoms than children without
stuttering.?’ However, in our cases, the main complaints
for their admission to the clinic were ADHD symptoms. In
the first case OROS MPH induced stuttering. However, in-
terestingly, stuttering was recovered after MPH treatment
in the second case. In this case, improvement in stuttering
was observed under long-acting methylphenidate thera-
py. However, no explanation can be given as to why/how
MPH is responsible for the emergence of stuttering in one
case and for the decrease in stuttering in the second case.
Furthermore, the exact mechanisms of these individual
differences in the effect of MPH treatment are unclear.

In this case report we reported two cases with opposite ef-
fects of MPH on stuttering. MPH seems to have opposite ef-
fects on stuttering in our cases. Although, the mechanisms
underlying the symptoms of stuttering are unclear, these
cases may point that dopaminergic system may be related
with the childhood onset fluency disorder. More compre-
hensive studies are needed to show the neurodevelopmen-
tal and neurochemical pathways and the mechanisms asso-
ciated with ADHD, stuttering and MPH treatment.
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