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Efficacy and safety of Angio-Seal™ VIP vascular closure device
compared to manual compression for access site hemostasis
in patients who underwent antegrade common femoral artery
puncture for popliteal and/or below the knee intervention

Angio-Seal™ VIP vaskliler kapama cihazinin, popliteal ve/veya diz alti
mtidahale icin antegrad femoral arter ponksiyonu yapilan hastalarda
girisim yeri hemostazi icin etkililik ve gtivenligi agisindan manuel
kompresyon ile karsilastiriimasi

Gizem Cabuk*, @ Ali Kemal Cabuk

Kardiyoloji Klinigi, izmir Sehir Hastanesi, izmir, Turkey

Abstract

Aim: Antegrade common femoral artery puncture has become the preferred method for popliteal and below-the-
knee interventions. There has been an increasing use of vascular closure devices aimed at reducing hospital stays and
enhancing patient comfort. This study aimed to evaluate the efficacy and safety of the Angio-Seal™ VIP vascular closure
device compared to manual compression for access site sealing in patients with popliteal and/or below-the-knee disease
who underwent antegrade common femoral artery puncture.

Material and Methods: A total of 104 patients who underwent revascularization through antegrade common femoral
artery puncture were randomly assigned to two groups based on the technique used for access site sealing: Angio-Seal™
VIP (n =52) and manual compression (n = 52). The effectiveness of the two methods and the duration of hospitalization for
both groups were analyzed. Complication rates were assessed during hospitalization and at a 3-month follow-up.

Results: Successful access site hemostasis without complications was achieved in 48 of 52 patients (92.30%) in the Angio-
Seal™ VIP group and in 47 of 52 patients (90.38%) in the manual compression group (p = 0.42). Major complication rates
did not differ between the Angio-Seal™ VIP (3.84%) and manual compression groups (3.84%, p = 1.00). However, the
duration of hospitalization was significantly shorter in the Angio-Seal™ VIP group (10.4 hours vs. 28.6 hours, p = 0.03).

Conclusions: The Angio-Seal™ VIP device demonstrated safety and effectiveness comparable to manual compression
for achieving hemostasis at the access site in patients undergoing antegrade common femoral artery puncture and was
associated with a shorter duration of hospitalization.

Keywords: vascular closure device, antegrade, femoral, hemostasis
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Oz

Amag: Antegrad femoral arter ponksiyonu, popliteal ve diz altt midahaleler icin tercih edilen yontem haline gelmistir.
Hastanede kalis surelerini azaltmayi ve hasta konforunu artirmayi amaclayan vaskiler kapatma cihazlarinin kullanimi
giderek artmaktadir. Bu calismanin amaci, popliteal ve/veya diz alti hastaligi olan ve antegrad femoral arter ponksiyonu
yapilan hastalarda, girisim yeri hemostazinin saglanmasinda, Angio-Seal™ VIP vaskiiler kapatma cihazinin etkililigi ve
glivenligini manuel kompresyon ile karsilastirmaktir.

Gereg ve Yontemler: Antegrad femoral arter ponksiyonu ile revaskilarizasyon yapilan toplam 104 hasta, girisim yeri
kapatma teknigine dayanarak rasgele iki gruba atanmistir: Angio-Seal™ VIP (n = 52) ve manuel kompresyon (n = 52). Her iki
grup icin yontemlerin etkinlikleri ve hastalarin hastanede kalis stireleri analiz edilmistir. Komplikasyon oranlari, hastanede
yatis suiresince ve 3 aylik takipte degerlendirilmistir.

Bulgular: Angio-Seal™ VIP grubundaki 52 hastadan 48'inde (%92,30) komplikasyonsuz basarili girisim yeri hemostazi
saglanmigken, manuel kompresyon grubundaki 52 hastadan 47'sinde (%90,38) bu basari elde edilmistir (p=0,42). Major
komplikasyon oranlari Angio-Seal™ VIP (%3,84) ve manuel kompresyon gruplar arasinda (%3,84, p = 1,00) farkhlk
gOstermemistir. Ancak, hastanede kalis stiresi Angio-Seal™ VIP grubunda belirgin sekilde daha kisa bulunmustur (10,4
saate kiyasla 28,6 saat, p = 0,03).

Sonuglar: Angio-Seal™ VIP cihaz, antegrad femoral arter ponksiyonu yapilan hastalarin girisim yerinde hemostaz
saglamada, manuel kompresyon ile karsilastirilabilir glivenlik ve etkinlik gostermis ve daha kisa hastanede kalis suresi ile

iliskili bulunmustur.

Anahtar Kelimeler: vaskiiler kapatma cihazi, antegrad, femoral, hemostaz

Introduction

The femoral artery is the most commonly preferred access
site for popliteal and below-the-knee (BTK) endovascular
interventions. While some operators favor a retrograde puncture
with a crossover approach from the contralateral limb, others
prefer an antegrade puncture of the common femoral artery
(CFA) in appropriate cases due to several advantages, including
improved pushability and support, as well as a shortened
distance between the puncture site and the target lesion. The
antegrade approach is particularly recommended when the
operator needs to access the foot arteries for procedural success.

Manual compression and the use of vascular closure
devices (VCDs) are the most commonly utilized methods
for effectively sealing the arterial access site following an
endovascular procedure. Several clinical trials have evaluated
the effectiveness and safety of vascular closure devices for
this purpose, demonstrating favorable outcomes [1-5]. The
primary objectives of using these devices include reducing
hospital stays, minimizing access site complications, and
facilitating earlier patient mobilization. The fact that the
type of anesthesia technique used can affect patients' length
of hospital stay and the frequency of procedure-related
complications underscores the importance of the hemostasis
technique applied at the site of the intervention [6].
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The Angio-Seal™ VIP is a plug-based VCD, and comprehensive
data have supported its use regarding efficacy and safety in
patients undergoing retrograde and antegrade CFA puncture
site hemostasis. However, there is a lack of literature comparing
conventional methods with Angio-Seal™ VIP for access site
sealing, complications, and duration of hospitalization in patients
with an antegrade CFA approach. Therefore, the aim of this study
was to address this gap in the literature to some extent.

We compared the efficacy and safety of Angio-Seal™ VIP with
manual compression for access site sealing in patients who
underwent endovascular popliteal and/or BTK interventions
through ipsilateral antegrade CFA access.

Material and Methods
Patient population

Over a 24-month period from 2022 to 2024, 93 out of 104
patients (64 male, 61.53%; age range 32-89 years) diagnosed
with critical limb ischemia (n = 36) and Rutherford class 5/6
(n = 57), along with seven patients diagnosed with severe
claudication unresponsive to medical/exercise therapy,
underwent endovascular intervention via antegrade CFA
access. Among all participants, four patients were primarily
diagnosed with Buerger’s disease. Seventy-eight patients

(72.11%) had diabetes mellitus, and 14 patients had chronic



kidney disease (13.46%). Manual compression was performed
in 52 patients, and Angio-Seal™ VIP VCD was applied in 52
patients for access site hemostasis. A total of 216 patient records
were retrospectively matched by age, gender, BMI, risk factors,
and Rutherford classification. We included 52 patients in each
group from a total of 128 matched patients, randomly selected
using a computer-based program that generates random
numbers from those assigned to each patient. The sample size
was calculated a priori using G-power software with 80% power
and a 0.05 type | error rate. Our study received approval from
the local ethics committee of Izmir City Hospital (2024/178) and
was conducted in accordance with the Helsinki Declaration.

Study design and device deployment

This was a retrospective matched cohort study. Patients
who underwent antegrade CFA puncture for endovascular
intervention of popliteal and/or BTK disease were enrolled, and
all variables associated with safety and efficacy were evaluated
based on data taken from the database we carefully maintained.

All procedures were performed by a single operator with
experience in over 200 cases of antegrade CFA puncture. A 6Fr
vascular sheath (Terumo™) was used in all cases. Participants
were evaluated using Doppler ultrasound and computed
tomography angiography prior to the procedure. Fluoroscopic
guidance, along with previously obtained information from CT
angiography to determine the location of the bifurcation level,
and Doppler ultrasound guidance were used in combination
for the CFA puncture.

The Angio-Seal™ VIP device (St. Jude Medical, Minnetonka,
MN, USA) consists of a polylactide/polyglycolide anchor, a
collagen plug, and a suture contained within a specialized
carrier system. When introduced, it achieves hemostasis by
compressing the arterial puncture site between the anchor
and the collagen plug. The device was deployed in accordance
with the manufacturer’s instructions but in an antegrade
fashion. Patients with severe (>50%) proximal superficial
femoral artery (SFA) disease and/or moderate to heavily
calcified (graded by fluoroscopy and CT angiography) stenotic
CFA, as well as those with a bypass graft at the puncture site,
were excluded from the study.

The efficacy of closure with Angio-Seal™VIP was defined by the
device's ability to provide adequate hemostasis at the arterial
puncture site without complications. After each successful
device deployment, the access site was manually compressed
for two minutes. For patients who did not receive Angio-Seal™
VIP, manual compressions were performed by the operator
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for a minimum of 15 minutes, starting four hours after the last
intra-arterial heparin bolus, to achieve hemostasis. Patients
were instructed to remain on bed rest for one hour and four
hours following groin hemostasis in the Angio-Seal™ VIP and
manual compression groups, respectively. An additional 2 kg
sandbag was placed at the puncture site for three hours in the
manual compression group. A nurse checked each patient's
groin and pulses at 15 minutes, as well as at the 1st and 3rd
hours after transferring them from the catheter laboratory
to their beds. Patients in both the Angio-Seal™ group and
the manual compression group were discharged promptly,
barring any complications.

Complications were categorized as minor or major [6]. Minor
complications included bleeding from the puncture site that
did not require transfusion, hematomas <5 cm in diameter,
and pseudoaneurysms that responded to ultrasound-
guided manual compression. Major complications included
hematomas >5 cm in diameter, bleeding requiring transfusion,
pseudoaneurysms that did not respond to ultrasound-guided
manual compression and required surgical intervention or
percutaneous coil/thrombin embolization, arteriovenous
fistula, retroperitoneal hemorrhage, plug embolism, groin

infection, and vascular injury resulting in acute limb ischemia.

Patients were followed clinically and evaluated with Doppler
ultrasound at one week and one month post-discharge.

Statistical Analysis

Statistical analysis was performed using SPSS 21.0 (SPSS,
Chicago, IL, USA). The Kolmogorov-Smirnov test was utilized
to assess the normal distribution of datasets. Categorical
variables are expressed as numbers and percentages, while
continuous variables are presented as mean + standard
deviation (SD) for normally distributed data and as median with
interquartile ranges (25th-75th quartiles) for nonparametric
data. The significance of differences between the two groups
was evaluated, with two-tailed P values of <0.05 considered
statistically significant.

Results

Baseline clinical characteristics of the two patient populations
were similar (Table 1). The Angio-Seal™ VIP vascular closure
device (VCD) was successfully deployed in all patients (100%).
Successful access site hemostasis without complications was
achieved in 48 of 52 patients (92.30%) in the Angio-Seal™
VIP group and in 47 of 52 patients (90.38%) in the manual
compression group (p = 0.23).
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In the Angio-Seal™ VIP group, three patients (5.76%)
required extended manual compression (3 to 5 minutes)
after deployment due to oozing from the puncture site;

one patient (1.92%) developed a pseudoaneurysm that was
treated with ultrasound-guided manual compression; one
patient (1.92%) experienced a minor hematoma; one patient
(1.92%) developed an arteriovenous fistula that was managed
with a graft stent due to the patient’s high surgical risk; and
one patient (1.92%) had a major hematoma that required
three units of blood transfusion and was clinically monitored,
resolving within one week without surgical intervention.
In the manual compression group, one patient (1.92%)
had a minor hematoma; two patients (3.84%) developed
pseudoaneurysms treated with thrombin embolization, while
another pseudoaneurysm responded to external compression;
and one patient (1.92%) experienced a major hematoma that
necessitated surgery (Table 2).

The mean hospital stay was 10.4 hours for the Angio-Seal™ VIP
group compared to 28.6 hours for the manual compression
group (p = 0.03) (Table 2). No adverse events were reported
during the 3-month follow-up period in either group.

Discussion

"

Traditionally, contralateral CFA puncture with an“up and over
approach has been the preferred access forendovascularlower
limb interventions. However, antegrade access has become
increasingly common to mitigate the challenges associated
with contralateral access, such as pushability, backup, torque
control, and reaching the target site, especially in patients
with popliteal and/or BTK disease [7,8]. Antegrade puncture
of the ipsilateral CFA is generally preferred for popliteal and/
or BTK interventions, provided the puncture site is not heavily
calcified or stenotic. Nevertheless, antegrade puncture is
technically more challenging than retrograde puncture and
requires a longer learning curve.

VCDs have been widely adopted for access site sealing by many
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operators over the past two decades, providing immediate
hemostasis without the need for external compression and
prolonged bed rest. While vascular closure devices have been
the standard for access site hemostasis in retrograde CFA
punctures, their use for antegrade puncture site hemostasis
has increased over the past decade [1-5].

Angio-Seal™ VIP, utilized in our study, is one of the most
widely preferred VCDs due to its simple design, efficacy, and
safety profile. Growing evidence in the literature encourages
operators to adopt this device for antegrade CFA access site
sealing. Numerous studies [9-14] have demonstrated its
efficacy and safety in retrograde CFA puncture site sealing;
however, several studies [1,5,7,16,17] have evaluated this
VCD's use in antegrade approaches, with data primarily
derived from retrospective analyses.



Lupattelli et al. [18] conducted a retrospective analysis of their
data and found no statistically significant differences in overall
complications between antegrade and retrograde CFA puncture
site sealing using Angio-Seal™ VCD and manual compression
(2.5%, 4.0%, and 4.5%, respectively). Lobby et al. [16] also reported
no major complications associated with the use of Angio-Seal™
VCD in 58 patients undergoing antegrade CFA puncture. They
performed manual compression instead of VCD in 7 patients due
to severe CFA calcification at the puncture site, failure of device
deployment in 4 patients, and one patient with superficial femoral
artery dissection. In our study, we excluded patients with moderate
to severe calcification at the puncture site, making this a non-
determinant factor for access site hemostasis success or failure.

In a prospective trial, Minko et al. [15] identified obesity (BMI:
26.6 vs 28.8 kg/m? p = 0.04) as an independent risk factor
for inadequate sealing with Angio-Seal™ VCD. Although this
parameter was not analyzed in our study, the mean BMI was
similar across both groups (Table 1). However, they [15] did
not compare the efficacy and safety of this VCD with extrinsic
compression as the conventional method in their investigation.

A meta-analysis [19] indicated that Angio-Seal™ VCD was
non-inferior (and possibly favored) compared to manual
compression concerning complications. Odds ratios (ORs)
for hematoma events were 0.86 (95% Cl 0.51-1.45, p = 0.78),
for pseudoaneurysms 0.30 (95% Cl 0.04-2.07, p = 0.93), for
ischemic complications 0.80 (95% Cl 0.22-2.94, p = 0.58), and
for the need for surgery 0.83 (95% Cl 0.18-3.85, p = 0.53). The
analysis of total complications using Angio-Seal™ compared
with manual compression also revealed no significant
differences between the two groups (OR 0.84, 95% Cl 0.53-
1.34, p = 0.49). This meta-analysis [19] included a prospective
randomized trial [20] which also determined that Angio-Seal™
was safe and effective compared to manual compression
in terms of complications, additionally allowing for shorter
hemostasis times. However, the trial [20] only included
procedures involving retrograde femoral puncture.

A recent retrospective single-center study [21] reported
a complication rate of 0.47% (46 of 9,754 cases) after VCD
implantation, with complications ranging from claudication
(n = 24) to acute limb ischemia (n = 19) and major bleeding
(n = 3). They [21] found that female gender and diabetes
mellitus were associated with major vascular complications.
In our study, no major vascular complications such as acute
limb ischemia, subsequent limb loss, or retroperitoneal
hemorrhage were observed.
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Limitations of the study

We did not analyze the cost-effectiveness of using Angio-
Seal™ VIP; however, the shorter hospital stay demonstrated
in both the literature and our study represents a significant
factor in reducing costs [22]. Our sample size was relatively
small due to the study being conducted at a single center
over a limited time period, highlighting the need for further
investigation into this device's efficacy and safety in larger
cohorts. Additionally, patients with CKD and those classified
as Rutherford class 6 were statistically different between the
two groups. However, we believe this discrepancy may have
resulted from simple randomization in our relatively small
sample size and is unlikely to have influenced our results.

In conclusion the Angio-Seal™ VIP device proved to be a safe
and effective method for access site hemostasis compared to
manual compression in patients undergoing antegrade CFA
puncture for endovascular popliteal and/or below-the-knee
interventions, resulting in a significantly shorter duration of
hospitalization in the Angio-Seal™ VIP group.
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Abstract

demographic and clinical factors influencing these outcomes.

independent t-tests, and multiple regression analysis, with Levene's test confirming variance homogeneity.

( =-0.286) and comorbidities (8 = -0.245) had negative effects.

protocols based on EB subtype classification and other parameters.

Keywords: epidermolysis bullosa, pediatric patients, multidisciplinary care, quality of life, psychosocial support

Aim: Epidermolysis bullosa (EB) is a hereditary disease which causes skin and mucous membrane blistering. While both
standard and multidisciplinary care approaches exist for managing EB, the impact of care type on treatment outcomes
remains incompletely understood, particularly across different EB subtypes. To compare treatment satisfaction and quality
of life outcomes between standard versus multidisciplinary care approaches in pediatric EB patients, and to identify key

Material and Methods: This retrospective study evaluated 32 pediatric EB patients (age <16 years) receiving either
multidisciplinary care (n = 18) or standard care (n = 14). Multidisciplinary care involved coordinated management by
dermatologists, wound care specialists, pain management experts, psychologists and dedicated nurses, while standard
care consisted of routine outpatient follow-up. Treatment outcomes were assessed using the validated Epidermolysis
Bullosa Quiality of Life (EB-Qol) scale at baseline and 6 months. Statistical analysis included repeated measures ANOVA,

Results: While baseline EB-QoL scores were comparable (44.8 + 8.1 vs 45.2 + 7.8, p = 0.876), the multidisciplinary care
group showed significantly higher scores at 6 months (68.4 + 9.2 vs 52.3 + 8.7, p = 0.003). The magnitude of improvement
varied by EB subtype, with Simplex patients showing the largest gains (baseline: 60.4 + 7.2, 6-month: 71.2 + 8.4) and
Dystrophic patients the smallest (baseline: 38.6 + 6.8, 6-month: 45.3 + 7.8). Multiple regression analysis identified age (f =
0.324), BMI ( = 0.195), and multidisciplinary care ( = 0.468) as positive predictors of satisfaction, while disease duration

Conclusions: Multidisciplinary approaches to pediatric EB patients benefited from comprehensive care models. These
results banner the magnitude of benefit, which relies heavily on skeletal structure. The severity of treatment outcomes was
noticeably improved through the effect of structured multidisciplinary care. Each sub-type of EB affliction had improved
treatment results but each diverged in the level of gain, which further enhances the need for individual tailored treatment
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Oz

Amag: Epidermolizis biilloza (EB), deri ve mukoza zarinda buillere neden olan kalitsal bir hastaliktir. EB'nin yonetiminde
hem standart hem de multidisipliner bakim yaklasimlari mevcut olmakla birlikte, bakim tiriinin tedavi sonuclari
Uzerindeki etkisi, 6zellikle farkl EB alt tipleri arasinda tam olarak anlasilamamistir. Pediatrik EB hastalarinda standart bakim
ile multidisipliner bakim yaklagimlari arasindaki tedavi memnuniyeti ve yasam kalitesi sonuclarini karsilastirmak ve bu
sonuclar etkileyen temel demografik ve klinik faktorleri belirlemek.

Gerec ve Yontem: Bu retrospektif calismada multidisipliner bakim (n = 18) veya standart bakim (n = 14) alan 32 pediatrik
EB hastasi (yas <16) degerlendirildi. Multidisipliner bakim; dermatologlar, yara bakim uzmanlari, agri yénetimi uzmanlari,
psikologlar ve 6zel hemsirelerden olusan koordineli bir ekip tarafindan saglanirken, standart bakim rutin poliklinik
takibinden olusmaktaydi. Tedavi sonuclari, baslangicta ve 6. ayda valide edilmis Epidermolizis Biilloza Yasam Kalitesi (EB-
Qol) dlcegi kullanilarak degerlendirildi. istatistiksel analizde tekrarl élciimler ANOVA, bagimsiz drneklem t-testleri ve
coklu regresyon analizi kullanildi, varyans homojenligi Levene testi ile dogrulandi.

Bulgular: Baslangi¢ EB-QolL skorlari benzerken (44,8 + 8,1 vs 45,2 + 7,8, p = 0,876), multidisipliner bakim grubu 6. ayda
anlamli olarak daha yiiksek skorlar gosterdi (68,4 + 9,2 vs 52,3 + 8,7, p = 0,003). lyilesme diizeyi EB alt tiplerine gore
degiskenlik gosterdi; Simpleks hastalar en yuksek artisi (baslangic: 60,4 + 7,2, 6.ay: 71,2 + 8.4), Distrofik hastalar en
diisiik artisi (baslangic: 38,6 + 6,8, 6.ay: 45,3 + 7,8) gosterdi. Coklu regresyon analizinde yas (B = 0,324), VKi (B = 0,195)
ve multidisipliner bakim (B = 0,468) memnuniyetin pozitif belirleyicileri olarak saptanirken, hastalik stiresi (B = -0,286) ve
komorbiditeler (3 = -0,245) negatif etki gosterdi.

Sonuglar: Bulgularimiz, yapilandiriimis multidisipliner bakimin tiim EB alt tiplerinde pediatrik hastalarin tedavi sonuclarini
onemli olcude iyilestirdigini, ancak faydanin hastalik siddetine gore degistigini gostermektedir. Bu sonuclar, EB alt tipi
ve hasta Ozelliklerine gore bireysellestirilmis tedavi protokolleri iceren kapsamli bakim programlarinin uygulanmasini

desteklemektedir.

Anahtar Kelimeler: epidermolizis biilloza, pediatrik hastalar, multidisipliner bakim, yasam kalitesi, psikososyal destek

Introduction

Epidermolysis bullosa (EB) is a rare genetic disease characterized
by skin and mucous membrane blistering due to mechanical
trauma. The condition manifests in four main subtypes based on
subcutaneous separation level and genetic mutation: EB Simplex,
Junctional EB, Dystrophic EB, and Kindler syndrome [1,2]. EB
profoundly impacts both physical and psychosocial quality of life,
with patients requiring continuous wound care and experiencing
significant pain management challenges [3,4].

Treatment approaches for EB typically fall into two categories:
standard careand multidisciplinary care.Standard careinvolves
routine outpatient follow-up with primary treating physicians,
focusing on basic wound management and symptom control.
On the other hand, multidisciplinary care allows treatment
to be provided by a team of professionals which includes
dermatologists, pain specialists, wound care nurses and
psychologists. This type of team work consists of organized
strategies for wound care, pain alleviation, and psychosocial
aid [5,6]. The economic burden of EB management, particularly
in severe dystrophic cases, poses substantial challenges for
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both families and healthcare systems, with ongoing wound
care supplies representing a significant expense [7].

While the superiority of multidisciplinary care is generally
accepted, quantitative evidence comparing outcomes between
standard and multidisciplinary approaches remains limited.
Furthermore, the differential responses of EB subtypes to these
care approaches have not been systematically evaluated. This
study aims to address these knowledge gaps by: first comparing
quality of life outcomes between standard and multidisciplinary
care approaches, second, analysing the impact of EB subtypes
on treatment response, and third identifying key demographic
and clinical factors that influence treatment satisfaction.

Previous research has extensively documented EB's genetic
and clinical diversity. However, studies examining the
role of comprehensive care models in patient outcomes
remain scarce. While caregivers consistently report limited
educational and professional opportunities, the mechanisms
underlying these challenges are not fully understood [8,4].
Current treatment approaches predominantly focus on
symptom management, with limited comparative analysis of



subtype-specific responses [9,5]. Recent advances in wound
management and complication control show promise, but
longitudinal outcome data remain insufficient [10,8].

The investigation, in this particular case, analyses how the
care approach (standard versus multidisciplinary) impacts
treatment satisfaction and quality of life across selected
EB subtypes. Through consideration of these relationships
together with relevant demographic and clinical information,
we hope to propose criteria for improving EB patient care.
Understanding these associations is crucial for establishing
standardized care protocols and improving treatment

outcomes in this challenging patient population.
Materials and Methods

This study was conducted in the Plastic Surgery Clinic of
Sanhurfa Metrolife Hospital, evaluating pediatric patients
diagnosed with epidermolysis bullosa (EB). A total of 32
consecutive patients were enrolled, with 18 receiving
multidisciplinary care and 14 receiving standard care.
Multidisciplinary care encompassed coordinated wound
management, pain control, and psychosocial support
provided by a dedicated team of specialists, while standard
care consisted of routine outpatient follow-up with primary
treating physicians. After obtaining consent, participants were

actively informed about study procedures.

Inclusion criteria specified participants below 16 years of age
with clinical and genetic confirmation of EB, who had received
treatment within the past six months. Both patient assent
and parental/legal guardian consent were required. Exclusion
criteria included uncontrolled systemic diseases, severe
psychiatric disorders, surgical procedures other than EB in the
last 6 months, and refusal to participate.

Questionnaires were administered age-appropriately under
parental supervision. The study protocol was deemed ethically
appropriate given its observational nature, approved care
pathways, and comprehensive outcome assessment. The study
adhered to Declaration of Helsinki principles and received
Eskisehir City Health Practice and Research Center institutional
ethics approval (Date: 17/10/2024, No: ESH/BAEK 2024/50).

Study design

This study was designed as a retrospective observational study.
While randomization was not feasible due to the retrospective
nature and care patterns being determined by standard clinical
practice, we carefully evaluated group comparability through
statistical analysis of baseline characteristics and EB subtype
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distribution. The ethics committee approved this design given
the observational nature and absence of intervention allocation.

Measurement and calculation methods

Patient outcomes were assessed using the validated Turkish
version of the Epidermolysis Bullosa Quality of Life (EB-QoL)
scale, which evaluates physical symptoms, psychosocial
impact, and treatment satisfaction. Measurements were
conducted at baseline, 1 month, 3 months, and 6 months
to track longitudinal changes. The scale demonstrates good
internal consistency (Cronbach's 0=0.89) and test-retest
reliability (ICC=0.92).

Statistical Analysis

Data were analyzed using SPSS v25 software. Normality was
assessed using Shapiro-Wilk test, while homogeneity of
variances was confirmed through Levene's test. Between-
group comparisons employed independent sample t-tests
for continuous variables and chi-square tests for categorical
data. Longitudinal changes were evaluated using repeated
measures ANOVA. One-way ANOVA with post-hoc Tukey
tests examined subtype differences. Multiple regression
analysis assessed predictor effects, with model diagnostics
including variance inflation factors, residual normality, and
homoscedasticity tests.

Results

The mean age of pediatric epidermolysis bullosa (EB) patients
was 8.4 + 4.2 years, with comparable distribution between
multidisciplinary and standard care groups (8.2 + 4.0 vs 8.6
+ 4.4 years, p=0.786). Female patients predominated in both
groups (61.1% vs 57.1%, p=0.654), comprising 59.4% of the
total study population. Among disease subtypes, EB Simplex
was most prevalent (43.8%), followed by Junctional EB
(25.0%), Dystrophic EB (21.9%), and Kindler syndrome (9.3%),
with similar distribution between care groups (p=0.892). Half
of the participants (50.0%) were primary school students,
while 37.5% were in preschool and 12.5% in secondary school,
showing comparable educational levels between groups
(p=0.945). Disease duration averaged 6.2 + 3.8 years and was
similar between groups (p=0.823). Common comorbidities
(25.0%), (18.8%),
contractures (15.6%), with no significant differences between

included anemia malnutrition and
care groups (p>0.05 for all). The mean body mass index (BMI)
was 16.8 + 2.4 kg/m? showing comparable values between
multidisciplinary and standard care groups (16.6 £ 2.2 vs 17.0

+2.6 kg/m? p = 0.645) (Table 1).
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While baseline EB-QoL scores were comparable between
groups (44.8 £ 8.1 vs 45.2 + 7.8, p = 0.876), patients receiving
multidisciplinary care showed markedly higher scores at 6
months compared to standard care (68.4 + 9.2 vs 52.3 + 8.7,
p = 0.003). The magnitude of improvement was substantially
greater in the multidisciplinary group, with a mean change
score of 23.6 + 4.8 points versus 7.1 + 3.2 points in standard

care (p < 0.001). The positive impact of multidisciplinary care

was further supported by repeated measures ANOVA (F =
28.45, p < 0.001), with a large effect size (Cohen's d = 0.86,
95% Cl: 0.42-1.30). Notably, the homogeneity of variances was
confirmed (Levene's test: F = 0.234, p = 0.632), strengthening
the validity of these findings. The balanced distribution of
EB subtypes between groups (p = 0.892) suggests that the
observed differences in outcomes were attributable to the
care approach rather than disease subtype (Table 2).




Analysis by EB subtypes revealed distinct quality of life
patterns across groups. The EB Simplex group demonstrated
the highest baseline scores (60.4 + 7.2) and achieved the
most favorable 6-month outcomes (71.2 + 8.4), particularly
in the multidisciplinary care setting (77.1 + 8.9 vs 653 *
7.8, p < 0.001). Junctional EB patients showed intermediate
improvement (baseline: 48.2 + 8.1; 6-month: 58.7 £ 9.2), with
significantly better outcomes under multidisciplinary care
(65.0 £ 9.8 vs 52.4 + 8.6, p=0.008). Dystrophic EB patients
had the lowest initial scores (38.6 + 6.8) and showed modest
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improvement (6-month: 45.3 + 7.8), though still benefiting
from multidisciplinary care (49.1 + 8.4 vs 41.5 £ 7.2, p=0.012).
Kindler syndrome patients (n=3) showed intermediate
response patterns (baseline: 44.5 + 7.4; 6-month: 52.8 + 8.9).
Post-hoc analysis confirmed significant differences between
EB Simplex and other subtypes (vs Junctional: p = 0.002; vs
Dystrophic:p <0.001; vs Kindler: p=0.004), while also revealing
a significant difference between Junctional and Dystrophic
EB (p = 0.024). No significant differences were found in other
subtype comparisons (p > 0.05) (Table 3).

Multiple regression analysis revealed significant influences of
both demographic and clinical factors on EB-QoL satisfaction
scores. The model demonstrated strong explanatory power
(R>=0.684, Adjusted R* = 0652, F = 1842, p < 0.001), with
satisfactory diagnostic measures (Durbin-Watson = 1.96).
Among primary factors, age showed a positive association (3 =
0.324, p = 0.007), while disease duration had a negative impact
(B = -0.286, p = 0.006). BMI demonstrated a modest positive
effect ( = 0.195, p = 0.031). In clinical factors, multidisciplinary
care emerged as the strongest positive predictor (3 = 0.468,
p = 0.003), while EB subtype severity (3 = -0.412, p = 0.005)
and presence of comorbidities (3 = -0.245, p = 0.014) showed
negative associations. All variables demonstrated acceptable
multicollinearity levels (VIF < 2.0), and model assumptions were
met (Normality: p = 0.342, Homoscedasticity: p = 0.456) (Table 4).

Quality of life scores of pediatric EB patients who participated
in the study showed significant differences in different
subtypes. It was determined that the EB Simplex group had
the highest quality of life score, while the Dystrophic EB group
had the lowest scores. These differences were especially

significant between EB Simplex and other subtypes. The
scores of the Junctional EB and Kindler syndrome groups were
closer to each other (Figure 1).

Longitudinal analysis of EB-QoL scores revealed divergent
trajectories between care groups. Starting from comparable
baseline scores (multidisciplinary: 44.8 vs standard: 45.2), the
multidisciplinary care group showed progressively greater
improvements at each time point (1 month: p = 0.024; 3 months:
p = 0.003; 6 months: p = 0.001). Despite minor attrition in both
groups (multidisciplinary: 18 to 17 patients; standard: 14 to
13 patients), the multidisciplinary approach demonstrated
consistently superior outcomes. The improvement gradient was
particularly pronounced in the first three months, followed by
sustained gains through the six-month endpoint. While patients
receiving standard care showed modest improvement over
time, the rate and magnitude of progress were substantially
higher in the multidisciplinary care group. These findings provide
compelling evidence for the enhanced therapeutic benefit of

multidisciplinary care in managing EB patients (Figure 2).
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Figure 2. EB-QoL scores over time by type of care.
Discussion
Our study contributes to the knowledge of factors that affect

the treatment satisfaction of young patients diagnosed with
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epidermolysis bullosa (EB). Our analysis has shown that the
combination of multidisciplinary approach and psychosocial
support considerably increases not only treatment satisfaction
but the quality of life, and thus the necessity of individualized,
integrated management is evident. As per our analysis, the
subtypes of EB indicated a range of differences in quality of
life scores along with clinical and demographic factors, which
served as determinants of the outcome for the patients. This
evidence gives clinicians’ clear guidance on how to improve
patient management and the treatment of EB as a whole.

Pediatric EB patients' quality of life has greatly benefited from
such aspects and our analysis support this notion, which
concurs with the existing literature asserting the need of
multidisciplinary approach to wound care, complication
control and psychosocial intervention. In their Italian reference
center study, Retrosi et al demonstrated that a coordinated
multidisciplinary team including dermatologists, pediatricians,
endocrinologists, dieticians, dentists, plastic surgeons, digestive
surgeons, geneticists, psychologists and dedicated nurses
significantly improved EB treatment outcomes and increased
patient satisfaction [11]. The differences in quality of life scores
between EB subtypes may be explained by the diversity in the
clinical course of the disease subtypes. In particular, the fact that
the EB Simplex group had the highest quality of life scores was
associated with the fact that this subtype had a milder disease
profile. Polizzi et al, in their dental-focused study analysing
oral manifestations, highlighted that a specialized dental care
approach integrated within the overall treatment team was
crucial for managing oral complications and improving quality
of life in EB patients [12].



The strong effect of psychosocial support on treatment
satisfaction and quality of life is also noteworthy in ourfindings.
Thien et al showed that EB patients who received psychosocial
support developed more effective coping mechanisms in their
daily lives and this support increased treatment adherence
[13]. Our findings reveal that a multidisciplinary approach is
a critical tool in managing both the physical symptoms and
psychosocial effects of EB. Data from the survey support the
relevance of applying a multidisciplinary approach as well as
an individual care strategy in EB treatment [14].

In our study, differences in quality of life scores between
epidermolysis bullosa (EB) subtypes were clearly observed.
The high quality of life scores observed in the EB Simplex
group may be associated with the generally mild clinical
picture of this subtype. The study by Bishnoi et al. also
revealed that quality of life was less affected in EB Simplex
patients compared to other subtypes [15]. In contrast, in
more severe subtypes such as Dystrophic EB and Junctional
EB, the increase in both physical and psychosocial burdens
negatively affects quality of life. In a systematic review by Tang
et al,, it was reported that pain, nutritional deficiencies and
chronic wounds were more prevalent in these groups and this
situation had serious effects on quality of life [16].

It should also be highlighted that the aforementioned
disparities in quality of life are a function of the clinical
complications or the degree of access to treatment. In the
study by Rogers et al., the effects of subtype-specific clinical
complications on quality of life were emphasized [17]. In
particular, contractures and chronic infections observed in
dystrophic EB patients were found to affect the quality of
life of this group more severely. These findings once again
demonstrate the importance of personalized care strategies
in the management of EB subtypes.

In our study, age, disease duration, BMI, and comorbidities
were found to have significant effects on patient satisfaction.
Decreased quality of life in individuals with longer disease
duration reflects the long-term burden of a chronic disease.
For example, as the disease duration increases in patients with
epidermolysis bullosa, processes such as continuous renewal
of skin and mucosal lesions, fibrosis, and inflammation
negatively affect quality of life [18, 19]. However, it has been
suggested that an increase in BMI provides better physical
tolerance reflecting general health status and therefore
contributes positively to quality of life [20]. Moreover, the
presence of comorbidities (e.g., anemia or malnutrition)
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weakens the physical and psychological resilience of patients
and decreases their overall satisfaction level [21].

In this study, the patients with epidermolysis bullosa (EB) who
have received psychosocial support reported significantly
greater increases in their quality of life and treatment
satisfaction. This indicates that EB, being a chronic and rare
disease, necessitates psychosocial support services. According
to the literature, social support as well as good healthcare
services help alleviate tensions and stress in patients and
families, enhancing their life satisfaction. In particular, the effect
of social support in reducing depression and improving quality
of life may positively affect the mental health of these patients
and caregivers [22]. In addition, satisfaction with health services
has been consistently reported to be effective in reducing the
depression level of caregivers [23]. However, parents of children
with high dependency levels may not benefit sufficiently from
support services due to the daily care burden [24,25].

When we compare the findings of our study with the results
of similar studies in the literature, significant parallels are
observed. Martin et al. (2019) showed that multidisciplinary
care approach increased treatment satisfaction and quality
of life in EB patients, and this finding supports the result that
patients receiving multidisciplinary care in our study had
higher EB-QoL scores [26]. In a study conducted by Angelis
et al. (2016) in eight European countries, it was shown that
patients' quality of life was significantly affected and this was
associated with socioeconomic burden [27]. These findings
explain the underlying reasons for the low quality of life scores
in patients receiving standardised care in our study. In the
comprehensive review by Chateau et al. (2023), theimportance
of the psychosocial effects of EB on both patients and
caregivers was emphasised, which supports the importance of
psychosocial support as a part of multidisciplinary care in our
study [28]. In the qualitative study of Sangha et al. (2021), the
difficulties experienced by EB patients in daily life, school and
social interactions were examined in detail, and these findings
explain the effects of age and disease duration on satisfaction
that we found in our study [29].

In this context, families' relief service burden can be addressed
by increasing their access to social resources and developing
certain targeted programs.

However, the study design employed in this study, that is
the retrospective one has its shortcomings. The incidence of
information loss or inaccuracy that may result in data gaps

negatively affects the precision of the results because data was
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collected from recorded past events. Then again, to some extent,
aretrospective review is not adequate to determine the cause and
the effect. Consequently, the results should be taken cautiously
in terms of causation and causality issues. Moreover, patient data
came from a single site, therefore, the effects of the intervention
as well as care standards exercised in other sites could not be
compared to theirs. Additionally, more advanced multicenter
studies will still be necessary to comprehend the full range of
the psychosocial support and the multidisciplinary care services.
Nonetheless, we do still add a major element of evidence on
treatment satisfaction and quality of life of EB affected children.

In conclusion, this retrospective analysis of 32 pediatric EB
patients demonstrates that multidisciplinary care - combining
specialized wound management, systematic pain control,
and structured psychosocial support - was associated with
significantly better treatment outcomes compared to standard
care. The magnitude of improvement varied by EB subtype,
with Simplex patients showing the highest gains, though all
subtypes benefited from the comprehensive approach. Our
findings identified key factors affecting treatment success,
including age, disease duration, and comorbidities. These
results support implementing structured multidisciplinary
care programs for pediatric EB patients, with treatment
protocols tailored to individual patient characteristics and
disease subtypes.
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Abstract

Aim: Hormone receptor (HR)-positive, human epidermal growth factor 2 (HER2)-negative breast cancer which represents
the most common subgroup of metastatic breast cancer (MBC). Recently, further subclassification for HER2-negative
tumors has emerged as HER2-low. There is limited knowledge regarding the effect of HER2-low expression on outcomes
of patients with HR-positive and HER2-negative MBC treated with CDK 4/6 inhibitors plus hormonal therapy. Therefore, we
evaluated survival parameters according to HER2-low status for this patient group in this study.

Material and Methods: As the Turkish Oncology Group (TOG) Project, retrospectively collected data from 423 patients
with HR-positive/HER2-negative MBC treated with ribociclib and palbociclib plus letrozole therapy was assessed. Included
patients had metastatic first-line therapy and endocrine-sensitive disease. Survival outcomes were compared between
HER2-negative and HER2-low patient groups.

Conclusion: HER2-low status had no statistically significant impact on survival in patients treated with palbociclib or
ribociclib plus letrozole.

Keywords: Cyclin-dependent kinase 4/6 inhibitors, palbociclib, ribociclib, hormone receptor positive and HER2 negative
advanced breast cancer, HER2-low

Oz

Amag: Metastatik meme kanserinin (MMK) en yaygin alt grubunu temsil eden hormon reseptéri (HR) pozitif, insan epidermal
buylme faktori 2 (HER2) negatif meme kanseridir. Yakin donemde HER2 negatif timérlericin dahaileri bir alt siniflandirma olarak
HER2-duslik terimi ortaya ¢ikmistir. HER2-duisiik ekspresyonunun, CDK 4/6 inhibitorleri ve hormonal tedavi kombinasyonuyla
tedavi edilen HR-pozitif/HER2-negatif MMK'li hastalarin sonuglari Gzerindeki etkisine iliskin sinirli bilgi bulunmaktadir. Bu
nedenle calismamizda bu hasta grubu icin HER2-diisiik durumuna gore sagkalim parametrelerini degerlendirdik.

Gereg ve Yontemler: Tirk Onkoloji Grubu (TOG) Projesi olarak Turkiye genelindeki 43 farkli tibbi onkoloji merkezinden
retrospektif olarak veri toplandi. Haziran 2016 ile Agustos 2022 arasindaki donemde Ribosiklib veya Palbosiklib ile
letrozol kombinasyon tedavisi verilmis HR-pozitif/HER2-negatif MMK'li 423 hastadan retrospektif olarak toplanan veriler
degerlendirildi. Dahil edilen hastalar metastatik birinci basamak olarak tedaviye baslanan ve endokrin duyarl hastaliga
sahipti. Hastalarin sagkalim sonuclari, HER2-negatif ve HER2- diisiik hasta grubu arasinda kiyaslandi.

Sonug: HER2-dUslik durumu, palbosiklib veya ribosiklib ile letrozol tedavisi alan hastalarda sagkalim Gzerinde istatistiksel
olarak anlamli bir etki gostermedi.

Anahtar kelimeler: CDK4/6 inhibitorleri, metastatik meme kanseri, HER2-dus(ik ekpresyon

Introduction

Breast cancer (BC) is the most common cancer in women
worldwide and the leading cause of cancer deaths among
women [1]. In regard to treatment of metastatic hormone
receptor (HR)-positive, human epidermal growth factor 2
(HER2)-negative breast cancer which represents the most
common subgroup of metastatic breast cancer (MBC), cyclin-
dependent kinase (CDK) 4/6 inhibitors in combination with

traditional endocrine therapy (ET) (an aromatase inhibitor or
fulvestrant) has become the standard-of-care strategy [2-8].
Recently, further subclassification for HER2-negative tumors
has emerged as HER2-low, which is defined as a score of 1+
on immunohistochemical (IHC) analysis or as an IHC score of
2+ and negative results on in situ hybridization (ISH) due to
its potantial prognostic significance and treatment options
[9-11]. Novel anti-HER2 antibody-drug conjugates have
demonstrated substatial clinical activity in patients with
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HER2-low MBC [12,13]. There is currently limited knowledge
regarding the effect of HER2-low expression on outcomes of
patients with advanced HR-positive and HER2-negative BC
and treated with CDK 4/6 inhibitors plus hormonal therapy.
Based on the current data, molecular profile of HR-positive and
HER2-low BC may differ from that of HER2-zero disease [10].
Furthermore, the data regarding the prognostic significance
of HER2-low expression in the advanced setting are conflicting
[14-16].The current study was therefore conducted to evaluate
the survival parameters of the patients with metastatic HR-
positive and HER2-negative BC treated with CDK 4/6 inhibitors
plus letrozole according to HER2-low status.

Material and Methods

We retrospectively collected data from 43 different medical
oncology centers in Turkey. 423 patients with HR-positive/
HER2-negative advanced breast cancer treated with ribociclib
and palbociclib plus letrozole therapy between June 2016
and August 2022 were included. Due to reimbursement
conditions in Turkey, all patients were ER-positive which was
defined as at least 10% of cells staining positive, and CDK 4/6
inhibitors were limited to ribociclib and palbociclib. Included
patients had either de-novo metastatic disease or endocrine-
sensitive recurrent disease which relapsed >12 months after the
completion of (neo) adjuvant ET. The outcome of the patients
with HER2-0 (IHC score 0) and HER2-low (HER2 IHC scorel1+ or
2+ and ISH negative) tumors were compared. HER2 scored from
both primary and metastatic tissue if present. For the patient
with two pathology samples (primary and metastatic tissue),
those with HER2-low levels in two samples were included.

Progression free survival (PFS) was calculated as the time from
CDK 4/6 inhibitor treatment initiation to disease progression
or death, whichever was earlier. Overall survival (OS) was
defined as the time interval in months between the date of
initiation of CDK 4/6 inhibitor treatment and death from any
cause. Kaplan-Meier method were used to analyse survival
data. Log-rank test was used to compare PFS and OS across
groups. We conducted this study according to the Declaration
of Helsinki. Ankara Bilkent City Hospital Ethics Committee
approved the study protocol (2021, E2-21-1167). as a
multicenter retrospective observational study.

Statistical Analysis

Progression free survival (PFS) was calculated as the time from
CDK4/6inhibitor treatment initiation to disease progression or
death, whichever was earlier. Overall survival (OS) was defined
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as the time interval in months between the date of initiation
of CDK 4/6 inhibitor treatment and death from any cause.
Median PFS (mPFS) and median OS (mQOS) of the patients
were calculated with the Kaplan-Meier method. Various
clinical features were tested in a univariate analysis using
Kaplan-Meier method and evaluated by Log-rank analysis. The
p values <0.05 was considered statistically significant. SPSS
Statistics version 26.0 was utilized for data analysis.

Results

In this study, 418 of the patients were female (98.8%). 75.7%
of female patients were postmenopausal. Median age was 58
(25-90). While the HER2 IHC score was 0 in 285 of the patients
(67.4%), the HER2 IHC score was 1+ and 2+ (HER2-low) in
138 patients (32.6%). Progesterone receptor expression was
negative in 38 patients (9.1%). 196 patients had bone-only
metastatic disease (46.3%). 9 patients had Central nervous
system (CNS) metastases (2.1%) and 74 patients had liver
metastases (17.5%). Table 1 shows patient characteristics.

The median follow up was 10.5 (95% Cl, 9.7-11.4) months.
Median OS could not be calculated at follow-up, with an
estimated 81% of patients alive at 24 months. The median
PFS was 29.4 months (95 Cl, 16.2-42.7) for the entire cohort. In
patients treated with ribociclib/palbociclib plus letrozole in the
first-line and endocrine sensitive disease setting, there were
no statistically significant difference in terms of mPFS between
HER2-0 and HER2-low patients (36.2 and 29.4 months, p =0.12)
(Figure1). Compared with its HER2-0 counterpart, HER2-low
expression seemed to have a better course in the mOS curves
but there was no statistically significance (p = 0.49) (Figure2).
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Figure 1. mPFS for HER2-0 and HER2-low patients in the entire cohort.
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Figure 2. mOS for HER2-0 and HER2-low patients in the entire cohort.

In HER2-low patient group, no significant differences were
observed regarding mPFS (95 ClI, 21.35, (18.3-24.4) and
29.4, (NE-NE) months) and mOS between patients receiving
palbociclib letrozole or ribociclib letrozole in the follow-up
period (p = 0.98 for mPFS, and p = 0.53 for mOS) (Figures 3,4).

“In the patient receiving palbociclib plus letrozole, no
statistically significant differences in mPFS (Figure 5) and mOS
were found between HER2-0 and HER2-low patients (p = 0.75
and p = 0.27, respectively).

Although mPFS curves showed a divergence from the first
months in favor of HER2- low, no statistically significant
differences in mPFS (Figure 6) and mOS were observed
between HER2-0 and HER2-low patients who received
ribociclib plus letrozole (p =0.11 and p = 0.13, respectively)

In HER2-zero patient group, there was a numerically difference
in favor of palbociclib plus letrozole in terms of mPFS, although
it did not reach statistical significance (36.2 (8.3-64.0) and 24.1
(9.0-39.0), p=0.1) (Figure 7).
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Figure 3. mPFS with palbociclib plus letrozole and ribociclib plus

letrozole in HER2-low patients.
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Figure 4. mOS with palbociclib plus letrozole and ribociclib plus
letrozole in HER2-low patients.
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Figure 5. mPFS for HER2-0 and HER2-low in patients receiving

palbociclib plus letrozole.
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Figure 6. mPFS for HER2-0 and HER2-low in patients receiving

ribociclib plus letrozole.
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Figure 7. mPFS with palbociclib plus letrozole and ribociclib plus
letrozole in HER2-zero patients.
Discussion

According to guidelines, BC is classically subdivided into three
main groups as HR-positive and HER2-negative, HER2-positive,
and triple-negative breast cancer (TNBC). As a relatively new
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entity, HER2-low-expressing tumors which are present in
HER2-negative breast cancer represent approximately half
of the cases in the entire breast cancer group. Recent data
suggested that HER2-low rate was higher among HR-positive
BC than HR-negative BC [17, 18]. More specifically, regarding
advanced HR-positive HER2-low tumors, in DESTINY-Breast04
trial trastuzumab deruxtecan showed clinical benefit in
patients who had received at least one line of therapy.
Currently CDK 4/6 inhibitors plus ET are still accepted as the
SoC therapy in the first line for this group of tumors.

Regarding data on CDK 4/6 inhibitors, only ribociclib
among 3 agents in combination with ET demonstrated OS
benefit in advanced HR-positive HER2-negative BC in the
first-line treatment setting. After the release of OS data
for MONALEESA-2, PALOMA-2, and MONARCH-3 [19-21],
decisions regarding treatment selection in clinical practice
continue to evolve. Before the completion of these data,
ribociclib and palbociclib which provided reimbursement
conditions in our country have been used since June 2016.



Our study cohort included patients with denovo metastatic
or recurrent endocrine-sensitive disease diagnosed with HR-
positive, HER2-negative MBC and treated with ribociclib or
palbociclib plus letrozole as first-line therapy. Since providing
reimbursement was relatively late in Turkey, the rate of the
patients in our country pretreated with chemotherapy for
metastatic disease before CDK4/6 inhibitor treatments were
comperatively high. Therefore, the rate of patients who
started CDK4/6 inhibitor treatment with a diagnosis of de
novo disease was comparatively high in our cohorts [22]. In
this study, we retrospectively evaluated whether HER2-low
expression status has prognostic implication.

In our study, we found that there was no significant difference
between HER2-low and HER2-0
effectiveness. The efficacy of palbociclib or ribociclib and

in terms of treatment

letrozole also did not differ significantly in the HER2-low patient
group. A numerical inferior efficacy results of ribociclib were
observed in the HER2-0 patient group that did not reflect
statistical significance. In terms of patient characteristics, there
was a statistically significant predominance of denovo disease
in the HER2-0 group. However, mPFS or mOS were similar for the
patients with denovo or endocrine sensitive relapsed disease
(p = 0.70 and p = 0.15, respectively). Therefore, the numerical
difference between both agents in the HER2-0 group can be
more clearly demonstrated in terms of HER2 biology or the
difference between the two agents with long-term follow-up.

There is controversy and limited data on the efficacy of CDK
4/6 inhibitors in patients with HR-positive and HER2-low
tumors. One of the first analysis of Bao et al., in 106 patients
with HR+/ERBB2— MBC treated with CDK4/6 inhibitors, they
reported that HER2-low expression was associated with an
inferior PFS (8.9 months; 95%Cl, 6.49-11.30 months vs 18.8
months; 95%Cl, 9.44-28.16 months; p = 0.01) [23]. This study
included a heterogeneous patient group that received CDK
4/6 inhibitor treatment as a second or third line.

A Greek realHife data published later, evaluated the impact of low
HER2 expression in metastatic HR-positive HER2-negative breast
cancer treated with first-line CDK4/6 inhibitors and reported
that despite numerical differences, treatment efficacy of CDK4/6
inhibitors was equal and independent of HER2 expression level [24].

In a cohort of 45 patients treated with palbociclib and either Al
or fulvestrant according to treatment line, authors reported no
significant differences in ORR (41.7% and 28.6%, respectively,
p = 0.360) and mPFS (16.2 and 14.1 months, respectively, p =
0.263) between HER-2-zero and HER-2-low patients [25].
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Based on the retrospective study of Lapuchesky LS et al., HER2-low
expression did not show a statistically significantimpact on patients
with ER+/HER2-negative advanced breast cancer treated with CDK
4/6 inhibitors in the first-line setting [26]. In this study 70.4% of 186
patients received CDK4/6 inhibitors and endocrine therapy in the
first-line treatment setting. They reported no statistically significant
differences in PFS and OS between HER2-0 and HER2-low patients
treated with CDK4/6 in the first-line setting.

An observational study also found that there were no
association between HER2 status and clinical outcomes in
919 HR + /HER2- advanced BC patients treated with first-
line ET plus CDK4/6 inhibitors [27]. Two other current studies
investigating the role of HER2-low status, one from a single
center showed a clearly numerically favorable PFS in the
HER2-zero group, while the other multicenter study reported
that HER2-low status was not associated with survival [28,29].

In our study, we could not show any difference in survival and
prognosis between HER2-0 and HER2-low in the patient group
with metastatic HR+/HER2- BC who received palbociclib
or ribociclib combined with letrozole as first-line therapy.
We believe that our study contributes to the literature with
favorable number of patients and real-life data. However,
the results should be evaluated considering the short follow-
up period and the retrospective nature of the study. As
interpreted in the systematic review, the predictive rather than
the prognostic significance may be emphasized for HER2-low
metastatic BC based on current level of evidence [30].

To sum up, based on our current knowledge, CDK 4/6
inhibitors in combination with ET is the standard treatment for
HR-positive, HER2-low MBC. For the patients who progressed
after SOC treatment, the optimal sequencing of ADCs in this
setting and efficacy of combinations of ADCs with endocrine
therapies or immunotherapies remain unclear. The search for
an optimal HER2- low MBC treatment continues. In our study,
HER2-low status did not show a statistically significant impact
on treatment efficacy for patients treated with palbociclib or
ribociclib plus letrozole. Results of prospective studies for this
group of patients are awaited.

Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research
and/or authorship of this article.

260



TJCL Volume 16 Number 2 p: 255-262

Ethics Approval

The study protocol was approved by Ankara City Hospital
Ethics Committee as a multicenter retrospective observational
study in 22 December 2021 (E2-21-1167).

Author Contributions

Conception and design: MANS, SK, development of
methodology, analysis and interpretation of data, and
writing of the article: SK,MH,MANS, data acquisition: All
authors, manuscript co-writing: All authors, final approval of
manuscript: All authors. All authors revised the manuscript
critically for important intellectual content and approved the

version to be published.
References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022.
CA Cancer J Clin 2022; 72: 7-33.

2. Cristofanilli M, Turner NC, Bondarenko |, Ro J, Im SA, Masuda N et
al. Fulvestrant plus palbociclib versus fulvestrant plus placebo
for treatment of hormone-receptor-positive, HER2-negative

metastatic breast cancer that progressed on previous endocrine

therapy (PALOMA-3): final analysis of the multicentre, double-blind,

phase 3 randomised controlled trial. Lancet Oncol 2016; 17: 425-39.

3. Finn RS, Martin M, Rugo HS, Jones S, Im SA, Gelmon K et al.
Palbociclib and Letrozole in Advanced Breast Cancer. N Engl J
Med 2016; 375: 1925-36.

4. Hortobagyi GN, Stemmer SM, Burris HA, Yap YS, Sonke GS, Paluch-
Shimon S et al. Ribociclib as First-Line Therapy for HR-Positive,
Advanced Breast Cancer. N Engl J Med 2016; 375: 1738-48.

5. Tripathy D, Im SA, Colleoni M, Franke F, Bardia A, Harbeck N et al.
Ribociclib plus endocrine therapy for premenopausal women with
hormone-receptor-positive, advanced breast cancer (MONALEESA-7):
arandomised phase 3 trial. Lancet Oncol 2018; 19: 904-15.

6. Slamon DJ, Neven P, Chia S, Fasching PA, De Laurentiis M, Im SA
et al. Phase Il Randomized Study of Ribociclib and Fulvestrant
in Hormone Receptor-Positive, Human Epidermal Growth Factor
Receptor 2-Negative Advanced Breast Cancer: MONALEESA-3. J
Clin Oncol 2018; 36: 2465-72.

261

Goetz MP, Toi M, Campone M, Sohn J, Paluch-Shimon S, Huober
Jetal. MONARCH 3: Abemaciclib As Initial Therapy for Advanced
Breast Cancer. J Clin Oncol 2017; 35: 3638-46.

Sledge GW, Jr.,, Toi M, Neven P, Sohn J, Inoue K, Pivot X et al. The
Effect of Abemaciclib Plus Fulvestrant on Overall Survival in
Hormone Receptor-Positive, ERBB2-Negative Breast Cancer That
Progressed on Endocrine Therapy-MONARCH 2: A Randomized
Clinical Trial. JAMA Oncol 2020; 6: 116-24.

Tarantino P, Hamilton E, Tolaney SM, Cortes J, Morganti S, Ferraro
E et al. HER2-Low Breast Cancer: Pathological and Clinical
Landscape. J Clin Oncol 2020; 38: 1951-62.

Schettini F, Chic N, Braso-Maristany F, Pare L, Pascual T, Conte B et
al. Clinical, pathological, and PAM50 gene expression features of
HER2-low breast cancer. NPJ Breast Cancer 2021; 7: 1.

Horisawa N, AdachiY, Takatsuka D, Nozawa K, EndoY, OzakiY et al. The
frequency of low HER2 expression in breast cancer and a comparison
of prognosis between patients with HER2-low and HER2-negative
breast cancer by HR status. Breast Cancer 2022; 29: 234-41.

Modi S, Park H, Murthy RK, Iwata H, Tamura K, Tsurutani J et al.
Antitumor Activity and Safety of Trastuzumab Deruxtecan in
Patients With HER2-Low-Expressing Advanced Breast Cancer:
Results From a Phase Ib Study. J Clin Oncol 2020; 38: 1887-96.

Modi S, Jacot W, Yamashita T, Sohn J, Vidal M, Tokunaga E et
al. Trastuzumab Deruxtecan in Previously Treated HER2-Low
Advanced Breast Cancer. N Engl J Med 2022; 387: 9-20.

Frenel JS, Lusque A, Mailliez A, Bachelot T, Uwer L, Mouret
Reynier MA et al. 291P HER2-low metastatic breast cancer (MBC):
Management and prognosis of a new breast cancer entity in a
real-world setting. Ann Oncol 2021; 32: S491.

Hein A, Hartkopf AD, Emons J, Lux MP, Volz B, Taran F-A et al.
Prognostic effect of low-level HER2 expression in patients with
clinically negative HER2 status. Eur J Cancer 2021; 155: 1-12.

Gampenrieder SP, Rinnerthaler G, Tinchon C, Petzer A, Balic M,
Heibl S et al. Landscape of HER2-low metastatic breast cancer
(MBQ): results from the Austrian AGMT_MBC-Registry. Breast
Cancer Res 2021;23: 112.



20.

21.

22.

23.

Denkert C, Seither F, Schneeweiss A, Link T, Blohmer JU, Just M
et al. Clinical and molecular characteristics of HER2-low-positive
breast cancer: pooled analysis of individual patient data from
four prospective, neoadjuvant clinical trials. Lancet Oncol 2021;
22:1151-61.

Ergun Y, Ucar G, Akagunduz B. Comparison of HER2-zero and
HER2-low in terms of clinicopathological factors and survival
in early-stage breast cancer: A systematic review and meta-
analysis. Cancer Treat Rev 2023; 115: 102538.

Hortobagyi GN, Stemmer SM, Burris HA, Yap YS, Sonke GS, Hart L
et al. Overall Survival with Ribociclib plus Letrozole in Advanced
Breast Cancer. N Engl J Med 2022; 386: 942-50.

Finn RS, Rugo HS, Dieras VC, Harbeck N, Im S-A, Gelmon KA et
al. Overall survival (OS) with first-line palbociclib plus letrozole
(PAL+LET) versus placebo plus letrozole (PBO+LET) in women
with estrogen receptor—positive/human epidermal growth factor
receptor 2-negative advanced breast cancer (ER+/HER2— ABC):
Analyses from PALOMA-2. J Clin Oncol 2022; 40: LBA1003-LBA.

Goetz MP TM, Huober J, J. Sohn, O. Tredan. MONARCH 3: Interim
overall survival results of abemaciclib plus a nonsteroidal
aromatase inhibitor in patients with HR+, HER2- advanced
breast cancer. ESMO Congress 2022 Abstract LBA15 Presented
September 9, 2022.

Kahraman S, Erul E, Seyyar M, Gumusay O, Bayram E, Demirel BC
et al. Treatment efficacy of ribociclib or palbociclib plus letrozole
in hormone receptor-positive/HER2-negative metastatic breast
cancer. Future Oncol 2023; 19: 727-36.

Bao KKH, Sutanto L, Tse SSW, Man Cheung K, Chan JCH. The
Association of ERBB2-Low Expression With the Efficacy of Cyclin-
Dependent Kinase 4/6 Inhibitor in Hormone Receptor-Positive,
ERBB2-Negative Metastatic Breast Cancer. JAMA Netw Open
2021;4:e2133132.

24,

25.

26.

27.

28.

29.

30.

A~
RajsN

Kahraman et al.
I HER2-low expression in advanced breast cancer

Douganiotis G, Kesisis G, Lalla E, Korantzis |, Boukovinas |, Papazisis
K. Prognostic Significance of Low HER2 Expression in Patients With
Metastatic Hormone Receptor-positive Breast Cancer Treated
With First Line CDK4/6 Inhibitors: A Greek Multicenter Real-world
Data Analysis. Cancer Diagn Progn 2022; 2: 585-91.

ShaoY, Luo Z, YuY, Chen Q, HeY, Liu C et al. HER2-low expression
does not affect the clinical outcomes of metastatic breast
cancer treated with CDK4/6 inhibitor: A real-world study. Front
Endocrinol 2022;13: 1000704.

Lapuchesky LS, Bortz M, Waisberg F, Enrico D. CDK4/6 inhibitors
outcomes in patients with advanced breast cancer based on HER2-
low expression. ASCO Annual Meeting; June 3-7, 2022Chicago, IL,
and virtual2022. D0i:10.1200/JC0.2022.40.16_suppl.1056

Mouabbi JA, Raghavendra AS, Bassett RL, Jr,, Hassan A, Tripathy
D, Layman RM. Histology-based survival outcomes in hormone
receptor-positive metastatic breast cancer treated with targeted
therapies. NPJ Breast Cancer 2022; 8: 131.

Onder T, Ates O, Oner |, Karacin C. Relationship between HER2-
low status and efficacy of CDK4/6 inhibitors in advanced breast
cancer: a real-world study. Int J Clin Oncol. 2024; 29: 972-84.
Guliyev M, Sen GA, Giiltiirk i, Majidova N, Akdag G, Ahadzade A et
al. The effects of low HER2 expression on survival in patients with
metastatic breast cancer treated with CDK 4/6 inhibitors: a multicenter
retrospective study. Breast Cancer Res Treat 2024; 205: 633-40.
Schlam |, Tolaney SM, Tarantino P. How | treat HER2-low advanced
breast cancer. Breast 2023; 67: 116-23.

This article is an open access article distributed under the

terms and conditions of the Creative Commons Attribution

(CCBY) license (http://creativecommons.org/licenses/by/4.0/).

262



Turkish Journal of Clinics and Laboratory

To cite this article: Kilic GE, Onder CE, Demirel K, Caydere M, Korkmaz M, Firat SN. Evaluation of ultrasonography and pathology results of incidental thyroid
nodules detected on positron emission tomography-computed tomography: single center results. Turk J Clin Lab 2025; 2: 263-270.

B Research Article

Evaluation of ultrasonography and pathology results of incidental
thyroid nodules detected on positron emission tomography-
computed tomography: Single center results

Pozitron emisyon tomografi-bilgisayarli tomografide insidental
saptanan tiroid nodiillerinin ultrasonografi ve patoloji sonuglarinin
degerlendirilmesi: Tek merkez sonuclari
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Abstract

Aim: We aimed to determine the thyroid pathologies of patients with thyroid incidentalomas detected on 18F-FDG PET-
CT, to obtain clinical, imaging, histopathology, and surgical treatment results, and to reveal the relationship between
18F-FDG uptake patterns and Maximum Standard Uptake Values (SUVmax) and diagnostic results.

Material and Methods: Data from 1837 patients who underwent PET-CT for any reason between January 2021 and
February 2024 were retrospectively analyzed. Demographic data, ultrasonography (USG) and 18F-FDG PET-CT images,
surgical and histopathological data of all patients meeting the inclusion criteria were reviewed.

Results: Patients with uptake (n = 71) were evaluated with US and thyroid nodules were detected in 46 patients (46/1837)
(2.5%). Of the 22 nodules that were performed fine needle aspiration biopsy (FNAB), 12 were benign pathologies. Among
the six nodules that underwent surgery (2 Bethesda V, 3 Bethesda VI, and 1 Bethesda Ill), three were diagnosed as benign,
while the other three (13.6%) were confirmed as malignant pathology (papillary thyroid carcinoma). The malignancy rate
in nodules with focal uptake was 16.6% (3/18). No statistically significant difference was observed in the median SUVmax
values between benign and malignant nodules (p = 0.164).

Conclusion: It is necessary to determine the need for diagnostic examinations, to reveal the results of diagnostic
interventions, and to increase awareness, especially in patients with focal thyroid uptake observed on 18F-FDG PET-CT
imaging. When focal uptake is detected on 18F-FDG PET-CT, it is important to perform FNAB if it is considered a risky
nodule in terms of US, regardless of the SUVmax value.
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0z
Amag: '®F-FDG PET-BT'de tiroid insidentolomasi saptanan hastalarin tiroid patolojilerini saptamayi, klinik, goriintileme,

histopatoloji ve cerrahi tedavi sonuclarini elde etmeyi, 18F-FDG tutulum paternleri ve Maksimum Standart Uptake
Degerleri(SUVmax) ile tanisal sonuclar arasindaki iliskiyi ortaya koymayr amacladik.

Gerec¢ ve Yontemler: Ocak 2021 ile Subat 2024 arasinda herhangi bir nedenle PET-BT ¢ekilen 1837 hastanin verileri
retrospektif olarak analiz edildi. Dahil etme kriterlerini karsilayan tim hastalarin demografik verileri, ultrasonografi(USG)
ve 18F-FDG PET-BT goruntileri, cerrahi ve histopatolojik verileri incelendi.

Bulgular: Tutulum gésteren hastalar(n = 71) USG ile degerlendirilmis, 46 hastada (%2,5) tiroid nodiilii saptanmusti . ince
igne aspirasyon biyopsisi (IIAB) yapilan 22 nodiilden 12'si benign olarak raporlanmisti. Cerrahiye verilen 6 nodilin (2'si
Bethesda V, 3l Bethesda VI ve 1'i Bethesda Ill) 3'U benign, diger 3'U (%13,6) ise malign (papiller tiroid karsinomu) olarak
sonuclanmisti. Fokal tutulum gosteren nodiillerdeki malignte orani %16,6 (3/18) idi. Benign ve malign nodiillerin ortanca
SUVmax degerleri arasinda ise istatistiksel fark saptanmamisti (p=0,164).

Sonug: Ozellikle 18F-FDG PET-BT gériintiilemesinde fokal tiroid tutulumu gézlenen hastalarda tanisal incelemelere olan
ihtiyacin belirlenmesi, sonuclarinin ortaya konulmasi ve farkindaligin artirilmasi icin SUVmax degerinden bagimsiz olarak
ultrasonografik acidan riskli nodiillere iiAB yapilmasi dnemlidir.

Introduction

Thyroid incidentaloma is often defined as an asymptomatic
thyroid lesion detected incidentally during imaging studies
performed for other reasons and whose frequency increases
with age. The prevalence of thyroid nodules detected by
imaging methods was 23.5% in the young population, while it
was found to be 37%in those over the age of 65 [1]. Malignancy
is detected in 5% of thyroid nodules. The incidence of thyroid
cancer in Turkey in 2022 was reported as 6.4% [2].

Fluorine-18  fluorodeoxyglucose positron emission
tomography-computed tomography (18F-FDG PET-CT) is an
increasingly utilized functional imaging technique for the
diagnosis, staging, and follow-up of oncological, cardiac,
and neurological diseases. Therefore, increased diffuse or
focal 18F-FDG uptake in the thyroid gland is frequently
encountered in daily clinical routine 18F-FDG PET-CT. While
these uptakes may be physiological, they can also be observed
in toxic nodular goiter, multinodular goiter, thyroiditis, and
thyroid malignancies. Incidental focal increased uptake in
the thyroid gland detected on 18F-FDG PET-CT is observed
in approximately 2-3%, and histopathological data indicate
a malignancy risk of 35-40% in a significant portion of these
cases [3-5]. The likelihood of malignancy increases in thyroid
lesions demonstrating uptake on 18F-FDG PET-CT, whereas

nodules without uptake are generally considered benign. Due

Anahtar Kelimeler: pozitron emisyon tomografi-bilgisayarli tomografi, tiroid nodiili, ultrasonografi

to its high sensitivity and specificity, it can exclude malignancy
in indeterminate thyroid nodules, particularly those larger
than 15 mm, with a sensitivity of approximately 95-100%
without requiring additional testing [6].

Evidence-based data have shown that thyroid incidentalomas
are not rare, and the risk of malignancy, especially if the focal
pattern is evident on 18F-FDG PET-CT, cannot be ignored,
thus requiring further clinical and interventional evaluation
[5]. Therefore, in this study, we aimed to determine the thyroid
pathologies of patients with thyroid incidentalomas detected
on 18F-FDG PET-CT, to obtain clinical,imaging, histopathology,
and surgical treatment results, and to reveal the relationship
between 18F-FDG uptake patterns and Maximum Standard
Uptake Values (SUVmax) and diagnostic results.

Material and Methods

This study was conducted retrospectively by scanning hospital
data records from the Endocrinology and Metabolism Diseases
Clinic of our hospital between January 2021 and February 2024.
A total of 1837 adult patients over the age of 18 who showed
uptake in the thyroid gland on 18F-FDG PET-CT were included
in the study. Patients with a previously diagnosed thyroid
cancer, those with a "Maximum Standardized Uptake Value"
(SUVmax) within normal physiological limits on 18F-FDG PET-
CT, patients with repeat imaging, and those with incomplete
medical data (ultrasonography, biopsy, pathology, etc.) were
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excluded from the study. After the retrospective screening,
demographic data, ultrasonography images, 18F-FDG PET-
CT images, surgical, and histopathological data of all patients

meeting the inclusion criteria were examined.

Ultrasonography (US) of the patients was performed by
experienced endocrinologists with at least 5 years of
experience, using a Hitachi HI VISION Preirus device (Hitachi
Medical Systems, Tokyo, Japan) withalineartransducer probe of
central frequency 7.5-15 MHz. Thyroid nodules were classified
according to the European Thyroid Imaging Reporting and
Data System (EU-TIRADS-2017), and the necessity of fine-
needle aspiration biopsy (FNAB) was determined [7]. FNAB
was performed using a 22 Gauge needle with an aspiration
technique under US guidance, collecting samples from at least
two different areas of the nodule. The samples were spread
on glass slides, air-dried, and immediately sent to pathology.
Giemsa-stained samples examined in
department between 2021 and 2024 were retrospectively
re-evaluated and reported according to the Bethesda 2023

Thyroid Cytology Reporting System [8].

18F-FDG PET/CT imaging was performed 60 minutes after FDG
injection using a PET-CT scanner (Biograph 6; Siemens Medical

the pathology

Systems, Erlangen, Germany). FDGinjection was performed after
the patients had fasted for 6 hours and fasting blood glucose
levels were below 150 mg/dl. 18F- FDG was administered
intravenous at a dose of approximately 5.18 MBqg/kg (0.14 mCi/
kg). Immediately after the acquired CT scan for localization and
attenuation correction, the PET scan was acquired in 5-7 bed
positions with an imaging time of 4 minutes for each. 18F-FDG
PET/CT images were reviewed by two experienced nuclear
medicine physicians and visual and semiquantitative analysis
of uptake in the thyroid gland was performed. Whereas focal
18F- FDG uptake was defined as a localized uptake covering
less than an entire thyroid lobe, uptake covering at least one
entire thyroid lobe was analyzed under the diffuse uptake
category in this study. Due to the retrospective design of the
study, interobserver agreement was not assessed. We also
acknowledge that interobserver variability may influence the
results. The study was approved by the ethics committee of
the Ankara Training and Research Hospital (approval date and
number: 17 April 2024-E-24/60). The study was performed in
accordance with the Declaration of Helsinki.

Statistical Analysis
Data were analyzed using the SPSS 27 (Statistical Package
for Social Sciences, Chicago, IL, USA). The normality of
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distribution was assessed using the Kolmogorov-Smirnov test.
Normally distributed data were presented as mean * standard
deviation (SD) and n (%), while non-normally distributed
data were expressed as median (minimum-maximum). The
Mann-Whitney U test was used to compare non-parametric
independent variables. The relationship between numerical
variables was evaluated using the Spearman correlation test
for non-normally distributed data. In this study, the statistical
significance level was accepted as p < 0.05.

Results

Among 1837 patients who underwent 18F-FDG PET-CT
imaging due to known or suspected cancer (excluding thyroid
cancer), FDG uptake was detected in 124 patients. While 53
patients were excluded from the study, incidental thyroid
uptake was found in 71 patients (3.8%) (Figure 1). Of these, 43
patients (2.3%) had focal uptake, while 28 patients (1.5%) had
diffuse thyroid uptake. The mean age of the patients was 59.25
+ 13.17 years, with the majority being female (74.6%).

[ ¥F-FDG PET-CT images (n=1837) J

[ Images with incidental focal or diffuse thyroid FDG uptake
(n=124)

Exclusion criteria:
Repetitive images

Patients with previously
known thyroid cancer
Patients without thyroid
ultrasonography

Patients with 18F-FDG
uptake at the physiological
limit

[ I8F-FDG PET-CT images included in the study (n=71) J

Figure 1. Flow diagram of the search strategy for focal or diffuse
thyroid uptake on 18F-FDG PET-CT

Patients with uptake (n = 71) were evaluated with US and
thyroid nodules were detected in 46 patients (46/1837) (2.5%)
(Figure 2). The median nodule size was 1.5 cm (0.4-5.8 cm),
with focal uptake present in 36 patients (78.3%) and diffuse
uptake in 10 patients (21.7%). FNAB was performed in 18 of
the focal uptake cases and 4 of the diffuse uptake cases. It
was determined that the US findings of 25 patients without
detected nodules were consistent with chronic thyroiditis, and
the majority of these patients (72%) exhibited diffuse uptake
on 18F-FDG PET-CT imaging.
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Figure 2. Evaluation of patients with focal or diffuse thyroid
uptake on 18F-FDG PET-CT for the presence of nodules and nodule
characteristics by Thyroid US, A) Presence of nodules on US, B)
Distribution of nodules on US according to EU-TIRADS classification,
C) Distribution of fine needle aspiration cytology result of nodules

according to Bethesda categorization.

The indications for performing 18F-FDG PET-CT in 46 patients
with thyroid nodules detected in US are listed in Table 1.

Among the 46 nodules, 24 were considered benign or low-risk
for malignancy according to the EU-TIRADS classification, with
no further investigation recommended, and therefore, a biopsy
was not performed (Figure 2) [7]. The remaining 22 patients had
nodules with sonographic features requiring further evaluation,
leading to fine-needle aspiration biopsy (FNAB). Among the 22
biopsied nodules, 12 were reported as benign (Bethesda ll), two
as suspicious for malignancy (Bethesda V), three as malignant

(Bethesda VI), and one as atypia of undetermined significance
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(Bethesda lll). Four biopsy results were reported as non-
diagnostic (Bethesda I) (Figure 2) [8].

No surgical resection was performed on the 12 cytologically
benign nodules. The four nodules were cytologically non-
diagnostic (Bethesda I) and these patients refused surgical
resection by their own decision. Among the six nodules
that underwent surgery (2 Bethesda V, 3 Bethesda VI, and
1 Bethesda lll), three were diagnosed as benign, while the
other three (13.6%) were confirmed as malignant pathology
(papillary thyroid carcinoma) [8].
exhibited focal uptake on 18F-FDG PET-CT. The malignancy
rate in nodules with focal uptake was 16.6% (3/18).

All malignant nodules

The median SUVmax value of the 71 incidental thyroid gland
lesions (with either diffuse or focal uptake) was 4.59 (range:
2.3-17.6). There was no significant difference in SUVmax values
between diffuse and focal uptake groups (diffuse uptake: 5.07
[2.3-12] vs. focal uptake: 4.4 [2.3-17.6], p = 0.326). The median
SUVmax value of the 46 US-confirmed thyroid nodules was
445 (2.3-17.6), whereas the median SUVmax value of patients
without detected nodules (n=25) was 4.78 (2.3-12) (p =0.459).
Among patients with focal uptake and detected nodules, there
was no significant difference in SUVmax values between those
who underwent FNAB and those who did not (5.84 vs.5.74,p =
0.501). The median SUVmax value of the 15 confirmed benign
lesions was calculated as 4.59 (2.7-13.3), while the detailed
characteristics of the three malignant nodules are presented
in Table 2. No statistically significant difference was observed
in the median SUVmax values between benign and malignant
nodules (p = 0.164).

Finally, no correlation was found between SUVmax values
and nodule size, Bethesda classification, or EU-TIRADS
categorization (Table 3). However, a positive correlation was
observed between the Bethesda classification and both
nodule size and EU-TIRADS categorization (r = 0.385, p = 0.008
and r=0.550, p < 0.001, respectively).
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Discussion

Nowadays, the prevalence of incidental thyroid nodules
is increasing with the increasing frequency of diagnostic
imaging. Different rates for the prevalence of incidental
thyroid nodules detected by 18F-FDG PET-CT have been
reported in the literature. In a meta-analysis, the prevalence
in the included studies ranged between 0.16% and 11.74%,
while the pooled prevalence was reported as 2.22% [9]. In our
research, incidental thyroid gland uptake was found to be
3.8% and thyroid nodule prevalence was 2.5%.

As is known, uptake patterns in the thyroid gland and SUVmax
values in 18F-FDG PET-CT are important in the diagnosis and
follow-up of thyroid diseases. Focal thyroid uptake is highly
suspicious for malignancy [9]. In the literature, focal thyroid
uptake has been reported to be around 2% [3]. Similarly, this rate
was found to be 2.3% in our study and focal uptake was seen
in all malignant nodules. Another important point is that the
SUVmax value is directly proportional to the malignancy of the
thyroid nodule [4]. Different cut-off values have been reported
in the literature to interpret the benign or malignant status of a
thyroid nodule detected by 18F-FDG PET-CT according to the
SUVmax value. For example, Kang et al. reported the cut-off
value for SUVmax as 4.2 [10], while Bae et al reported the cut-off
value for SUVmax as 3.5 [11]. On the contrary, Kim et al, Are et
al, and Bogsrud et al reported no difference in SUVmax between
benign and malignant lesions [12-14]. In our study, while the
median SUVmax value of 15 benign lesions was 4.59, the median
SUVmax value of 3 malignant lesions was 5.7 and no statistical
difference was found between the median SUVmax values of
benign and malignant nodules (p = 0.164). The fact that there
were 3 malignant nodules prevented us from making a healthy
statistic to determine the cut-off. However, numerically, all of the
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SUVmax values of the malignant nodules were above the cut-off

values specified in the literature (SUVmax > 5.5). This may be due
to the fact that the number of nodules biopsied in this study was
small, and two of the malignant thyroid nodules were measured
with lower SUVmax due to partial volume effects because of their
small size [15]. We also explicitly note that limited sample size
may have reduced the power to detect a statistically significant
difference. Therefore, when focal uptake is seen on 18F-FDG PET-
CT, we recommend FNAB if itis considered a risky nodule in terms
of US, regardless of the SUVmax value.

When focal thyroid uptake is detected incidentally on 18F-FDG
PET-CT, the thyroid should be evaluated with US. Biopsy is
recommended for >1 ¢cm EU-TIRADS-4/5 nodules and >2 cm
EU-TIRADS-3 nodules. For <2 c¢cm EU-TIRADS-2/3 nodules,
follow-up with US at 6-12 month intervals is recommended
[16]. Biopsy is not recommended for EU-TIRADS-2 nodules
since no malignancy was detected in any of the studies [17].
EU-TIRADS-3/4/5 nodules <1 cm may be considered for biopsy
only if there is a high risk and aggressive US features [18].
Diffuse FDG uptake in the thyroid gland may be physiological.
However, it may also be seen in cases of increased gland activity
or inflammation (Hashimoto's thyroiditis, Graves' disease,
subacute thyroiditis, post-RAI treatment thyroiditis, etc.). For
example, diffuse FDG uptake caused by chronic thyroiditis may
hide the focal nodule at the base. Although the probability of
malignancy is low in diffuse FDG uptake, this condition cannot
be excluded [12]. Therefore, when necessary, an evaluation
with ultrasound can guide decision-making. In our study, we
decided to perform FNAB on four thyroid incidentalomas
showing diffuse uptake after evaluating with the US. According
to the American Thyroid Association (ATA) guideline, if there is
diffuse FDG uptake in chronic lymphocytic thyroiditis proven by
US and laboratory findings, further investigation is not required



[19]. The British Thyroid Association (BTA) guidelines state that
thyroid nodules with focal uptake on 18F-FDG PET-CT are high-
risk nodules and recommend US and TIAB [20]. To optimize
clinical applicability, we use a follow-up strategy based on
ultrasound risk stratification using the EU-TIRADS system. In
our study, based on EU-TIRADS criteria, 24 of 46 nodules were
not subjected to FNAB because they had benign and low-risk
characteristics. Since the design of our study was retrospective,
further investigation into the outcomes and follow-up of
benign nodules could not be performed. According to some
opinions, it has been reported that incidental thyroid nodules
that are found to be malignant are overemphasized and further
investigated despite the low mortality rate and mild prognosis
[21]. In a consensus supporting this view, it was stated that
further investigation may not be performed if the patient's
5-year life expectancy is low because the probability of the
nodule being malignant is less than 15% [18].

In the literature, the malignancy rates of thyroid nodules
showing FDG uptake have been reported at different rates.
For example, in a meta-analysis including 22 studies, it was
reported that the malignancy rate of thyroid nodules showing
FDG thump was 35% [3]. In another meta-analysis, the
malignancy rate was reported as 30.8% [9]. On the contrary,
in other studies in the literature in which most of the thyroid
nodules showing FDG uptake were followed up, this rate
was reported to be around 15% and it was actually shown
that the malignancy rate may be lower [22]. In our study, the
malignancy rate in all nodules showing uptake (focal and
diffuse) was found to be 13.6% (3/22), while the malignancy
rate in nodules showing focal uptake was found to be 16.6%
(3/18). Similarly, in the study of Elzein et al., 16 of 30 nodules in
1730 FDG PET/CT scans underwent FNAB and malignancy was
detected in only 2 (12.5%) [23]. The relatively low malignancy
rates in our study compared to the literature may be related
to the risk classification we used to evaluate the nodules.
In addition, the fact that not only histopathology but also
cytopathology reports were used in some of the other studies
in the literature to assess the risk of malignancy may have
contributed to the higher detection of malignancy rates [12].

The pathology of the 3 malignant nodules in our study was
reported as papillary thyroid carcinoma, the most common
type of differentiated thyroid cancer in the literature [3].
Metastasis was not detected in any of the cases.

An association between thyroid nodules and breast cancer is
known [24]. A recent study by Chen-Yu Ma et al. showed an
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increased frequency of thyroid nodules in patients with breast
cancer (especially in hormone-positive breast cancer patients)
[25]. In this study, breast cancer was found to be the most
common malignancy accompanying thyroid nodules.

The first limitation of our study is the small number of patients,
as the PET-CT device in our hospital has been in use since 2021.
Secondly, only the EU-TIRADS classification was used as the US
risk classification when evaluating nodules. Thirdly, since it was
a retrospective study, some data cannot be accessed. On the
other hand, the strength of our study is that the malignancy
risk of the nodules was confirmed by histopathology.

In conclusion, this current study demonstrated that when
focal uptake is observed on 18F-FDG PET-CT, FNAB should be
performed if the nodule is considered ultrasonographically
suspicious, regardless of the SUVmax value. During the diagnosis
or follow-up of oncologic patients, thyroid uptake in PET-CT may
be overlooked due to a focus on the primary malignancy, and
therefore, these patients may not be referred to endocrinology
clinics. To avoid missing such cases, it is essential to determine
the need for diagnostic evaluation in patients with focal
thyroid uptake in 18F-FDG PET-CT, to clarify outcomes through
diagnostic interventions, and to increase awareness. Establishing
optimal management will not only reduce unnecessary FNABs
and subsequent surgeries but also allow for a personalized
approach based on the primary malignancy, performance status,
and survival of oncologic patients. Therefore, further guiding
studies and clinical guidelines are needed for the diagnosis,
management, and follow-up of incidental thyroid nodules
showing uptake in PET-CT.
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Child-Pugh B hepatoseliiler karsinom hastalarinda sorafenib tedavisinin
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Abstract

Aim: Hepatocellular carcinoma (HCC) is a leading cause of liver-related mortality, particularly in patients with cirrhosis.
sorafenib is the one of primary systemic therapies for advanced HCC. This study evaluates the clinical outcomes and
prognostic factors of sorafenib treatment in this patient group.

Material and Methods: This retrospective, single-center study included 28 Child-Pugh B HCC patients treated with
sorafenib. Patient characteristics, OS, and PFS were analyzed. Kaplan-Meier survival analysis and Cox regression were
performed to identify prognostic factors, including TACE, TARE, and tumor size.

Results: Among 28 patients, 85.7% were male, and 89.3% had cirrhosis. Most (64.3%) underwent biopsy, and extrahepatic
disease was rare (3.6%). HCC lesions were >5 cm in 67.9% of patients. Sorafenib resulted in SD (57.1%), PR (10.7%), and
PD (32.1%). Median OS and PFS were 8.1 and 5.9 months, respectively. Cox regression analysis did not identify significant
prognostic factors, as TACE, TARE, and tumor size showed no meaningful impact on survival. The median OS and PFS were
8.1 and 5.9 months, respectively. Most patients (57.1%) SD, while 32.1% had PD.

Conclusions: Sorafenib stabilized disease in most patients (57.1%), but 32.1% experienced progression, highlighting
the need for improved patient selection and combination therapies. Compared to SHARP and Asia-Pacific trials, our
study’s outcomes differed due to the exclusive inclusion of Child-Pugh B score 7 patients. These findings underscore the
importance of refining treatment strategies and identifying predictive biomarkers to optimize outcomes.
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Oz
Amag: Hepatoselilerkarsinom (HCC), 6zellikle sirozu olan hastalarda karacigerleiliskili 6limlerin dnde gelen nedenlerinden

biridir. Sorafenib, ileri evre HCC icin birincil sistemik tedavilerden biridir. Bu calisma, Sorafenib tedavisinin klinik sonuclarini
ve prognostik faktorlerini degerlendirmektedir.

Gerecg ve Yontemler: Bu retrospektif, tek merkezli ¢calisma, Sorafenib ile tedavi edilen 28 Child-Pugh B HCC hastasini
icermektedir. Hasta 6zellikleri, genel sagkalim (OS) ve progresyonsuz sagkalim (PFS) analiz edilmistir. Kaplan-Meier
sagkalim analizi ve Cox regresyon analizi, transarteryel kemoembolizasyon (TACE), transarteryel radyoembolizasyon
(TARE) ve timor boyutu gibi prognostik faktorleri belirlemek icin kullanilmistir.

Bulgular: Calismadaki 28 hastanin %85,7'si erkek ve %89,3'U sirozluydu. Cogu (%64,3) biyopsi yapilmisti ve ekstrahepatik
hastalik nadirdi (%3,6). Hastalarin %67,9'unda HCC lezyonlari >5 cm idi. Sorafenib tedavisi ile hastalarin %57,1'inde stabil hastalik
(SD), %10,7'sinde kismi yanit (PR) ve %32,1inde progresif hastalik (PD) gozlendi. Ortanca OS ve PFS sirasiyla 8,1 ve 5,9 ay olarak
hesaplandi. Cox regresyon analizi, TACE, TARE ve timdr boyutunun sagkalim tizerinde anlamli bir etkisi olmadigini gosterdi.

Sonuglar: Sorafenib, hastalarin cogunda (%57,1) hastaligin stabil kalmasini sagladi, ancak %32,1'inde progresyon gozlendi.
Bu durum, hasta seciminin iyilestiriimesi ve kombine tedavi yaklasimlarinin degerlendirilmesi gerektigini vurgulamaktadir.
SHARP ve Asya-Pasifik calismalarina kiyasla, calismamizda yalnizca Child-Pugh B hastalarinin dahil edilmesi nedeniyle farkl
sonuclar elde edilmistir. Bu bulgular, tedavi stratejilerinin optimize edilmesi ve prognostik biyobelirteclerin belirlenmesinin

Onemini ortaya koymaktadir.

Anahtar Kelimeler: hepatosellir kanser, sorafenib, child-B

Introduction

Hepatocellular carcinoma (HCC) is a primary liver malignant
tumor that typically develops in the setting of chronic liver
disease, particularly in patients with cirrhosis or chronic
hepatitis B virus infection. Approximately 75% of primary
liver tumors are HCC, with cholangiocarcinoma comprising
most of the remaining cases [1]. Recent advances in imaging
have increased the early detection rate of HCC. Curative
therapies, such as hepatic resection, liver transplantation, and
radiofrequency ablation, are possible in early-stage HCC and
thusimprove patient survival rates [2,3]. Otherwise, trans-arterial
chemoembolization is an important locoregional treatment for
patients with unresectable HCC [4]. Sorafenib is a multitargeted,
orally active small molecule tyrosine kinase inhibitors (TKI) that
inhibits Raf kinase and the vascular endothelial growth factor
receptor (VEGFR) intracellular kinase pathway [5]. It was the
first systemic agent to show an overall survival (OS) benefit for
advanced HCC in a placebo-controlled trial [6].

The efficacy of sorafenib has been extensively studied, with
pivotal trials such as the SHARP and Asia-Pacific studies
establishing its role in improving OS and progression-free
survival (PFS) in patients with advanced HCC. However,
real world studies indicate significant variability in patient
liver function

response, particularly among different

subgroups. The GIDEON study and other prospective analyses
suggest that treatment outcomes may be influenced by
factors such as Child-Pugh classification, prior locoregional
therapies, and baseline tumor burden.

In this study, we aimed to evaluate the clinical outcomes of
sorafenib treatment in a cohort of patients with advanced
HCC, focusing on survival metrics and potential prognostic
factors. Unlike previous large-scale studies, our analysis
exclusively included patients classified as Child-Pugh B,
allowing for a more detailed assessment of treatment response
in this specific patient population. Additionally, we sought to
determine the impact of trans-arterial chemoembolization
(TACE) and trans-arterial radioembolization (TARE) and HCC
lesion size on survival outcomes in this cohort.

Material and Methods

This study was conducted retrospectively on 28 patients who
were diagnosed with HCC and used sorafenib between 2017
and 2023 at Giilhane Training and Research Hospital.

Patient demographic and clinical characteristics were extracted
from medical records, including gender, cirrhosis status,
biopsy status, and presence of extrahepatic disease. Tumor
characteristics such as lesion size and metastatic involvement
were also recorded. The primary endpoints were OS and PFS,
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assessed using Kaplan-Meier survival analysis. Ethical approval
for this study was obtained from the Gilhane Training and
Research Hospital Ethics Committee, and the study was
conducted in accordance with the principles of the Declaration
of Helsinki. Due to the retrospective nature of the study, the
Ethics Committee of Giilhane Training and Research Hospital
(2024/506) waived the obligation to obtain informed consent.

Stastistical Analysis

Cox-regression analysis was utilized to identify potential
The
independent variables examined included the administration

prognostic factors influencing survival outcomes.
of TACE and TARE procedures (performed vs. not performed)
and HCC lesion size. Hazard ratios (HRs) and 95% confidence
intervals (Cls) were calculated to determine statistical
significance. OS was defined as the time from diagnosis to death
from any cause, whereas PFS was defined as the time from the

initiation of sorafenib treatment to disease progression.

All statistical analyses were performed using the IBM SPSS
Statistics 27.0 software package. Continuous variables were
described as medians (interquartile range (IQR)) and categorical
variables as percentages.The Chi-square test was used to compare
categorical variables, while the Mann-Whitney U test or Student's
T-test was used to compare continuous variables. Survival curves
and rates were estimated using the Kaplan-Meier method.
The log-rank test was used to compare the survival outcomes
between the groups. All reported p values were two-sided, and p
values < 0.05 were regarded as statistically significant.

Results

An analysis of patient characteristics in this study, which
included 28 patients, revealed that most of the study cohort
was male (85.7%) and had underlying cirrhosis (89.3%).
Additionally, a substantial proportion of patients (64.3%) had
undergone a biopsy, while extrahepatic disease was observed
in only a small fraction (3.6%).

None of the patients exhibited lung or bone involvement.
Regarding HCC lesion size, 67.9% of patients had lesions
larger than 5 cm. The analysis of responses to sorafenib
indicates that most patients (57.1%) exhibited stable disease
(SD), suggesting that sorafenib effectively maintains disease
stability in a significant proportion of cases. A smaller
percentage (10.7%) achieved a partial response (PR), while
no patients achieved a complete response (CR). Progressive
disease (PD) was observed in 32.1% of patients, highlighting
the variability in treatment outcomes (Table 1).
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The Kaplan-Meier survival analysis estimated a median OS was
calculated as 8.1 months (95% Cl: 6.274-10.059) (Figure 1). The
median PFS time was 5.9 months (95% Cl: 4.463-7.403) (Figure 2).
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Figure 1.The median OS was calculated as 8.1 months (95% Cl:6.274-10.059)
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Figure 2. The median PFS time was 5.9 months (95% Cl: 4.463-7.403).



A Cox-regression analysis was performed to evaluate the
prognostic factors influencing patient outcomes. The variables
included in the model were the presence of TACE (performed
vs. not performed), TARE (performed vs. not performed), and
HCC lesion size. None of the variables showed statistically
significant associations with patient survival (p > 0.05 for all).
Specifically, the HR for TACE (performed vs. not performed)
was 1.39 (95% Cl: 0.433-4.500, p = 0.576), indicating no
significant impact on prognosis. Similarly, TARE (performed
vs. not performed) had a HR of 0.78 (95% Cl: 0.251-2.479, p
= 0.684), suggesting no meaningful effect on survival. HCC
lesion size also did not demonstrate a significant association
with patient outcomes (95% Cl: 0.351-2.198, p = 0.781).

Discussion

The findings of this study indicate that sorafenib treatment
resulted in a SD response in most patients (57.1%), suggesting
a role in disease stabilization rather than inducing tumor
regression. This aligns with previous studies demonstrating that
sorafenib provides a clinical benefit primarily by delaying disease
progression rather than achieving high response rates [6,7].

Despite the observed disease stabilization, a significant
proportion of patients (32.1%) exhibited PD, highlighting the
need for improved patient selection criteria or combination
therapies to enhance treatment effectiveness. The lack of CR
and low PRrates (10.7%) emphasize the limited tumor shrinkage
potential of sorafenib, reinforcing its role as a disease-modifying
rather than curative agent in HCC management.

In the SHARP study, 95% of the patients were classified as
Child-Pugh A, while the remaining 5% were Child-Pugh B.
Based on the study findings, the median PFS and OS were
measured as 5.5 months and 10.7 months, respectively [6]. In
another study, the sorafenib Asia-Pacific trial, in which 97%
of the patients were classified as Child-Pugh A, the median
PFS and OS were reported as 6.5 months and 2.8 months,
respectively [7]. The differences observed in our study may
be attributed to the smaller patient cohort and the fact that
all patients included were classified as Child-Pugh B, which
could have influenced the treatment outcomes. T. Pressiani
et al. conducted a prospective study on patients receiving
sorafenib, in which the PFS and OS in the Child-Pugh B
subgroup were determined to be 2.1 months and 3.8 months,
respectively [8]. In an order prospective study conducted by
M. Nakomo et al., which included a total of 365 patients, of
whom 100 were classified as Child-Pugh B, the median PFS
and OS were reported as 3.6 and 10.3 months, respectively [9].
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In our study Kaplan-Meier survival analysis revealed a median
OS of 8.1 and a median PFS of 5.9 months.

An analysis based on the results of the GIDEON study reported
thatin patientsreceiving sorafenib, those who underwentTACE
had a median OS of 19 months and a median PFS of 8.4 months,
whereas in patients who did not undergo TACE, the median
OS and PFS were 9.8 months and 5.9 months, respectively
[10]. In our study, the Cox-regression analysis did not identify
significant prognostic factors among the examined variables
(TACE and TARE procedures, HCC lesion size), suggesting that
these clinical parameters may not serve as strong independent
predictors of survival in patients treated with sorafenib. Unlike
the GIDEON analysis, our study exclusively included patients
classified as Child-Pugh B, which may have contributed to
this difference in findings. The STAH trial, which randomized
339 patients with advanced HCC to receive sorafenib with or
without concurrent TACE, demonstrated that the addition of
TACE did notimprove overall survival compared with sorafenib
alone but was associated with a significant deterioration in
liver function [11]. SORAMIC trial, which included 424 patients
not eligible for TACE (90% classified as Child-Pugh A), showed
that the addition of radioembolization to sorafenib did not
lead to a significant survival benefit (median OS of 12.1 vs.
11.4 months) and was linked to increased rates of grade 3
or 4 adverse events [12] .These findings further emphasize
the need for careful patient selection when considering
combination approaches with sorafenib.

Overall, while sorafenib remains a standard treatment for advanced
HCC, its limited efficacy highlights the importance of ongoing
clinical investigations to identify novel therapeutic strategies that
can improve patient prognosis and treatment response rates.

The analysis of responses to sorafenib indicates that most
patients (57.1%) exhibited SD, suggesting that sorafenib
effectively maintains disease stability in a significant
proportion of cases. A smaller percentage (10.7%) achieved a
PR, while no patients achieved a CR. PD was observed in 32.1%
of patients, highlighting the variability in treatment outcomes.
These findings underscore the need for further investigation
into optimizing treatment efficacy and identifying predictive
biomarkers for better patient stratification.

In conclusion, this study demonstrated that in the treatment
of Child-Pugh B score 7 HCC patients, sorafenib primarily
provides clinical benefit by delaying disease progression
rather than achieving high response rates.
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Abstract

Aim: Systemic inflammation plays a key role in the pathophysiology of acute ischemic stroke (AIS), influencing disease
severity and outcomes. The Aggregate Index of Systemic Inflammation (AISI) is a novel inflammatory biomarker that
integrates multiple hematological parameters. This study aimed to evaluate the prognostic value of AlSI in predicting 30-
day mortality in AlS patients.

Material and Methods: This retrospective cohort study included patients diagnosed with AIS in the emergency
department of a tertiary care hospital between January 1, 2022, and January 1, 2025. AlSI was calculated as (Neutrophil
count X Monocyte count X Platelet count) / Lymphocyte count, with all components expressed in absolute values
(x10%/L). The primary outcome was 30-day all-cause mortality. Logistic regression analysis was performed to assess the
independent prognostic value of AISI. Model performance was evaluated using accuracy, sensitivity, specificity, and the
area under the receiver operating characteristic curve (AUROC).

Results: A total of 663 AlS patients were analyzed, including 573 survivors (86.4%) and 90 non-survivors (13.6%). AlSI values
were significantly higher in non-survivors compared to survivors (755.4 + 410.8 vs. 396.7 + 216.1, p < 0.001). Multivariate
logistic regression analysis identified AlSI as an independent predictor of 30-day mortality (OR: 1.10,95% Cl: 1.02-1.19, p
= 0.040). The AUROC for AlSI was 0.820, indicating good discriminatory ability.

Conclusions: AlSI was found to be an independent predictor of 30-day mortality in AlS patients, highlighting the potential
role of systemic inflammation in stroke prognosis. Given its accessibility and ease of calculation, AlSI could serve as a
useful marker for early risk stratification in clinical practice. However, further prospective, multicenter studies are needed
to validate its clinical utility and compare it with other established inflammatory indices.
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Oz

Amag: Sistemik inflamasyon, akut iskemik inmenin (Aii) patofizyolojisinde kritik bir rol oynayarak hastalik siddetini ve
sonuclarini etkiler. Sistemik inflamasyonun Toplam indeksi (AIS), birden fazla hematolojik parametreyi entegre eden yeni
bir inflamatuvar biyobelirtectir. Bu calismada, AlSI'nin Ali hastalarinda 30 giinliik mortaliteyi 5ngérmedeki prognostik
degeri degerlendirilmistir.

Gereg ve Yontemler: Bu retrospektif kohort ¢calismasina, 1 Ocak 2022 ile 1 Ocak 2025 tarihleri arasinda ti¢lincli basamak
bir hastanenin acil servisinde Ali tanisi alan hastalar dahil edilmistir. AlSI, (N&trofil sayisi X Monosit sayisi X Trombosit sayisi)
/ Lenfosit sayisi formiiliiyle hesaplanmis ve tiim bilesenler mutlak degerler (x10°/L) cinsinden ifade edilmistir. Birincil
sonu¢ degiskeni, 30 ginlik tim nedenlere bagli mortalite olarak belirlenmistir. AlSI'nin bagimsiz prognostik degerini
degerlendirmek icin lojistik regresyon analizi yapilmis, model performansi dogruluk, duyarhlk, 6zgillik ve alici isletim
karakteristik egrisi altindaki alan (AUROC) kullanilarak degerlendirilmistir.

Bulgular: Toplam 663 Aii hastasi analiz edilmis, bunlardan 573'li (%86,4) sag kalirken, 90"t (%13,6) yasamini kaybetmistir.
AISI degerleri, yasamini kaybeden hastalarda sag kalanlara kiyasla anlamh olarak daha yiiksek bulunmustur (755,4 +
410,8 vs. 396,7 + 216,1, p < 0,001). Cok degiskenli lojistik regresyon analizinde AlSI, 30 giinlik mortalitenin bagimsiz bir
prediktora olarak belirlenmistir (OR: 1,10, %95 GA: 1,02 - 1,19, p = 0,040). AlSI icin AUROC degeri 0,820 olup iyi bir ayirt
edici glice isaret etmektedir.

Sonuglar: AISI, Aii hastalarinda 30 giinliik mortalitenin bagimsiz bir éngériictisii olarak belirlenmis ve sistemik
inflamasyonun inme prognozundaki potansiyel roliini ortaya koymustur. Erisilebilirligi ve kolay hesaplanabilirligi g6z
onune alindiginda, AISI klinik uygulamada erken risk siniflandirmasi icin faydali bir belirte¢ olarak kullanilabilir. Ancak,
klinik kullaniminin dogrulanmasi ve diger yerlesik inflamatuvar indekslerle karsilastirilmasi icin daha fazla prospektif, cok
merkezli calismaya ihtiyag vardir.

Anahtar Kelimeler: akut iskemik inme, inflamasyon, mortalite

Introduction

Acuteischemicstroke (AlS)remainsamajorglobal health burden
and a leading cause of morbidity and mortality worldwide
[1-3]. According to the Global Burden of Disease (GBD) 2021
database, the global incidence of ischemic stroke in 2021
was estimated at 7.8 million cases, with an age-standardized
incidence rate of 92.39 per 100,000 people. While the incidence
of ischemic stroke has shown a relative decline over the past
three decades, it continues to contribute significantly to long-
term disability and healthcare costs. The disability-adjusted life
years (DALYs) associated with ischemic stroke were reported as
70.4 million in 2021, reflecting its substantial impact on global
health systems [4]. Despite advances in acute management and
secondary prevention strategies, ischemic stroke remains the
second leading cause of death globally and disproportionately
affects low- and middle-income countries [5]. Given the high
disease burden, identifying prognostic markers that facilitate
early risk stratification and improve patient outcomes remains
a critical area of research.
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Inflammation plays a crucial role in the pathophysiology of AlS,
contributing to neuronal injury, blood-brain barrier disruption,
and secondary brain damage [6]. Systemic inflammatory
responses following an ischemic event are associated with
poor clinical outcomes, including increased infarct volume,
neurological deterioration, and higher mortality rates [7].
Several hematological biomarkers, including the neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and
systemic immune-inflammation index (Sll), have been studied as
potential prognostic indicators in stroke patients [8-10]. Recently,
the Aggregate Index of Systemic Inflammation (AISI) has been
proposed as a novel marker that integrates multiple inflammatory
parameters to provide a more comprehensive assessment
of systemic inflammation. However, the prognostic utility of
AISI in AIS patients remains largely unexplored [11]. Given the
strong association between inflammation and stroke outcomes,
evaluating the role of AlSI in predicting mortality could enhance
risk stratification and inform early therapeutic strategies.

We hypothesize that the AlSI is an independent predictor of
mortality in patients with AlIS.



Material and Methods

This retrospective cohort study included patients diagnosed
with AIS in the emergency department of a tertiary care
hospital between January 1,2022, and January 1, 2025. Ethical
approval for the study was obtained from the Gazi Yasargil
Education and Research Hosptial's Ethics Committee (349,
07.02.2025). Due to the retrospective nature of the study, the
requirement for informed consent was waived.

Patients aged 18 years or older who were diagnosed with AIS
based on clinical evaluation and neuroimaging (CT or MRI)
findings were included in the study. Those with hemorrhagic
stroke, other non-ischemic cerebrovascular events, severe
infection, malignancy, or autoimmune disease that could
influence inflammatory markers were excluded. Additionally,
patients receiving immunosuppressive or corticosteroid therapy
or those with missing laboratory parameters necessary for the
calculation of the AlSI were not included in the final analysis.

Data were retrieved from the hospital’s electronic medical
records. Baseline demographic characteristics, including age,
sex, and comorbid conditions such as hypertension, diabetes
mellitus, and atrial fibrillation, were collected. Vital signs at
admission, including blood pressure, heart rate, respiratory rate,
oxygen saturation, and temperature, were recorded. Laboratory
parameters, including neutrophil count, lymphocyte count,
platelet count, monocyte count, hemoglobin, C-reactive protein
(CRP), blood urea nitrogen (BUN), lactate, and creatinine levels,
were extracted for analysis.

The AlSIwas calculated as (Neutrophil count x Monocyte count
X Platelet count) / Lymphocyte count, with all components
expressed in absolute values (x10°/L) [12].

The primary outcome of this study was 30-day all-cause
mortality, defined as death occurring within 30 days of hospital
admission due to any cause. In cases where hospital records did
not contain definitive mortality information, telephone follow-
up with patients’'relatives was conducted to verify the outcome.

Statistical Analysis

The data were analyzed using R version 4.4.2 (R Foundation for
Statistical Computing, Vienna, Austria). Descriptive statistics
were used to summarize the baseline characteristics of the
patients. Continuous variables were presented as mean +
standard deviation (SD) for normally distributed data and
median (interquartile range [IQR]) for non-normally distributed
data. Categorical variables were summarized as frequencies
and percentages. To compare continuous variables between
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the two groups, an independent samples t-test was used for
normally distributed data, and the Mann-Whitney U test was
used for non-normally distributed data. Categorical variables
were compared using the Chi-square test or Fisher’s exact test,
depending on the expected frequency. A p-value of <0.05 was
considered statistically significant. Multivariate logistic regression
was conducted to identify independent risk factors for 30-
day mortality, including variables with a p-value <0.20 from
univariate analysis. The logistic regression model was fitted using
standard procedures. The goodness of fit was assessed using the
Hosmer-Lemeshow test, and model performance was evaluated
using accuracy, sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and area under the curve
(AUQ). The dataset was split into training and test sets in an 80-
20 ratio. ROC analysis was performed to evaluate the predictive
performance of the AISI in predicting 30-day mortality. The
optimal cutoff value for AISI was determined using the Youden
index, and sensitivity, specificity, positive likelihood ratio (+LR),
and negative likelihood ratio (-LR) were computed.

Results

In this study, we analyzed a total of 663 patients diagnosed
with AlS, consisting of 573 survivors (86.4%) and 90 deceased
patients (13.6%). The mean age of survivors was 67.9 + 11.8
years, significantly lower than that of deceased patients, who
had a mean age of 75.9 + 10.8 years (mean difference 8 years,
95% Cl: 5.4 - 10.6, p < 0.001). The prevalence of hypertension
was significantly higher in deceased patients (92.2%)
compared to survivors (71.2%) (p < 0.001), while diabetes was
more common among deceased patients (21.1%) compared
to survivors (10.1%) (p = 0.002). Atrial fibrillation also occurred
more frequently in deceased patients (17.8%) compared
to survivors (5.8%) (p < 0.001). Systolic blood pressure was
significantly higher in deceased patients (160.7 £ 14.7 mmHg)
compared to survivors (149.5 + 15.2 mmHg), with a mean
difference of 11.2 mmHg (95% Cl: 7.9 - 14.6), p < 0.001. Diastolic
blood pressure was also significantly higher in deceased
patients (86.9 + 10.9 mmHg) compared to survivors (84.3 £ 9.8
mmHg), with a mean difference of 2.5 mmHg (95% Cl: 0.3 - 4.8),
p = 0.024. Respiratory rate (20.1 = 5.5 bpm vs. 15.3 + 4.1 bpm,
p < 0.001) and oxygen saturation (91.7 + 3.3% vs. 95.6 + 1.9%,
p < 0.001) were also significantly different between the two
groups, with deceased patients showing higher respiratory
rates and lower oxygen saturation. No significant difference in
temperature was observed between the groups (36.8 + 0.4°C
vs. 36.8 + 0.5°C, p = 0.34) (Table 1).
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Laboratory parameters revealed that neutrophil count was
significantly higher in deceased patients (7.1 + 1.5 x 10°/L)
compared to survivors (5 + 1.2 x 10%/L), with a mean difference
of 2.1 x 10°/L (95% Cl: 1.8 - 2.4), p < 0.001. C-reactive protein
(CRP) levels were significantly elevated in deceased patients
(17.4 £ 4.7 mg/L) compared to survivors (10 £+ 2.8 mg/L), with a
mean difference of 7.4 mg/L (95% Cl: 6.7 - 8.1), p < 0.001. Lactate
levels were significantly higher in deceased patients (3 + 0.5

mmol/L) compared to survivors (1.8 + 0.4 mmol/L), with a mean
difference of 1.2 mmol/L (95% Cl: 1.1 - 1.3), p < 0.001. The AlSI
was also significantly higher in deceased patients (755.4 + 410.8)
compared to survivors (396.7 + 216.1), with a mean difference of
358.7 (95% Cl: 302.8 - 414.7), p < 0.001. No significant differences
were observed for lymphocyte, monocyte, hemoglobin,
creatinine, and platelet counts (Table 2).

The multivariate logistic regression analysis revealed that
hypertension (odds ratio [OR]: 3.67, 95% Cl: 1.50 - 1043, p =
0.003) and neutrophil count (OR: 2.98, 95% Cl: 2.25 - 4.09, p <
0.001) were significant risk factors for 30-day mortality (Table 3).

The AlSlwas significantly associated with 30-day mortality (OR:
1.10, 95% Cl: 1.02 - 1.19, p = 0.040). Other factors, including
BUN, hemoglobin, temperature, monocyte, and platelet
counts, were not significant predictors. Model performance
on both training and test sets showed an accuracy of 85.12%
(95% Cl: 82.1% - 87.6%) for the training set, with sensitivity
and specificity of 94.50% and 67.28%, respectively. The
positive predictive value (PPV) was 90.12%, while the negative
predictive value (NPV) was 79.53%. Receiver operating
characteristic analysis for AISI revealed an area under the
curve (AUROC) of 0.820 (95% Cl: 0.770 - 0.870), with an optimal
criterion of 512.2 (Figure 1).
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Figure 1. Receiver operating characteristic curve for the aggregate

index of systemic inflammation (AISI) in predicting 30-day mortality.

Sensitivity was 62.1% (95% Cl: 42.3 - 79.3%) and specificity was
88.6% (95% Cl: 85.6 - 91%). The positive likelihood ratio (+LR)
was 5.47 (95% Cl: 3.82 - 7.83) and the negative likelihood ratio
(-LR) was 0.43 (95% Cl: 0.27 - 0.69) (Table 4).

A~
RajsN

Ergun et al.
I Systemic inflammation index in stroke mortality

Discussion

This study demonstrated that the AISI is an independent
predictor of 30-day mortality in acute ischemic stroke patients.
Higher AlSI values were significantly associated with increased
mortality risk, supporting its potential role in risk stratification.

Inflammation plays a pivotal role in the pathophysiology of
AlS. Following an ischemic event, a cascade of inflammatory
responses is initiated, contributing to both immediate
and delayed neuronal injury. The initial phase involves the
activation of resident immune cells, particularly microglia,
which rapidly respond to ischemic insult by adopting a pro-
inflammatory phenotype. This activation leads to the release of
pro-inflammatory cytokines, such as interleukin-1f (IL-13) and
tumor necrosis factor-alpha (TNF-a), exacerbating neuronal
damage [13]. Concurrently, the ischemic environment disrupts
the blood-brain barrier (BBB), increasing its permeability and
allowing peripheral immune cells, including neutrophils and
monocytes, to infiltrate the brain parenchyma. These infiltrating
cells further amplify the inflammatory milieu through the
production of reactive oxygen species (ROS) and additional
cytokines, leading to oxidative stress and further compromise
of neuronal integrity [14]. Recent studies have highlighted
the dual role of neuroinflammation in AlS, where it can be

both detrimental and beneficial. While acute inflammation

contributes to tissue damage, it also facilitates debris clearance
and tissue repair processes. The balance between these
opposing effects is critical in determining clinical outcomes [15].

The AISI is a composite inflammatory marker incorporating

neutrophil, monocyte, lymphocyte, and platelet counts,
reflecting a broader spectrum of immune activation. AISI has
been investigated in various clinical conditions, including
hypertension, whereithasbeenlinked toincreased cardiovascular
risk, and idiopathic pulmonary fibrosis, where it correlates with
disease severity and progression [16,17]. Studies have also
explored its role in COVID-19-related inflammation and chronic
obstructive pulmonary disease (COPD), suggesting its potential

as a generalizable marker of systemic immune activation [18,19].

In the context of AIS, the prognostic value of AISI remains

relatively underexplored. However, recent evidence by
Gocmen et al. demonstrated that stroke patients exhibit
significantly elevated AlSI levels compared to healthy controls
[11]. Their findings suggest that AISI is particularly high in
hemorrhagic stroke cases and that an AlSI threshold above
507.45 is associated with increased mortality risk. These
findings are in agreement with the results of the present study,
where AISI was identified as an independent predictor of 30-
day mortality in AIS patients. The ability of AISI to capture
multiple inflammatory pathways may explain its prognostic
utility, offering a more comprehensive risk stratification tool
compared to traditional inflammatory markers. Furthermore,
the implementation of AlISI in clinical practice, especially in
emergency departments and stroke units, may offer practical
advantages. As a rapid and cost-effective inflammatory
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marker derived from routine hematological tests, AlSI could
be integrated into early risk stratification protocols. Identifying
high-risk AIS patients upon admission may support timely
clinical decision-making and resource allocation. Future
multicenter studies should explore the generalizability
of AISI across diverse patient populations and healthcare
settings to better define its clinical utility. While AISI has
shown promise as a prognostic indicator, further studies are
required to determine its relative performance compared to
other inflammation-based indices and to assess its clinical
applicability in routine stroke management.

Limitations of the study

First, its retrospective design may introduce selection bias and
limit the ability to establish causal relationships. Second, as a
single-center study, the findings may not be generalizable to
broader populations, and external validation in multicenter
cohorts is needed.Third, the study lacks a control group, which
limits the ability to compare AlSI levels in stroke patients with
those in healthy individuals or patients with other neurological
conditions. Fourth, this study focused specifically on AlSI and
did not compare it with other inflammatory indices such as
NLR, PLR, or SIlI. Future research should evaluate the relative
prognostic performance of AlISI alongside these markers.
Finally, long-term outcomes beyond 30 days were not
evaluated, and further studies are required to determine the
prognostic value of AlSI over extended follow-up periods.

In conclusion, this study demonstrates that the AISI is an
independent predictor of 30-day mortality in acute ischemic
stroke patients. The significant association between higher AlSI
values and increased mortality risk highlights the potential
role of systemic inflammation in stroke prognosis. As an easily
accessible hematological marker, AlSI could contribute to early
risk stratification in clinical practice. However further prospective,
multicenter studies are needed to validate its prognostic utility.
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Effects of genetic polymorphisms of ERCC1, XRCC1, GSTP1, ABCB1,
and CYP on prognosis of patients with non-small cell lung cancer
receiving platinum-based chemotherapy

ERCC1, XRCC1, GSTP1, ABCB1 ve CYP genetik polimorfizmlerinin platin
tabanli kemoterapi alan kliclik hticreli disi akciger kanseri hastalarinin
prognozu lizerine etkileri
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Abstract

Aim: Lung cancer has the greatest mortality rates among both men and women and is the primary cause of cancer-related
fatalities globally. The effectiveness of chemotherapy as a treatment for lung cancer varies greatly from patient to patient.
Genetic factors affect the effectiveness of chemotherapy.

Material and Methods: age of patients, types of lung cancer, smoking status, genetic profiles (ERCC-C8062A, ERCC
G28152A, GSTP1-A313G, ABCB1-C1236T, ABCB1-C3435T CYP3A5*2B, CYP3A4*1B), clinical stages of cancer, and treatment
were evaluated by Kaplan-Meier estimates, and a cox regression model was conducted to assess survival probability and
hazard of death of different groups.

Results: Cox regression analysis revealed that ABCB1-C1236T and ABCBC-C3435T wild and heterozygous alleles, smoking,
adenocarcinoma, and other types of cancer were used for predicting progression time in advanced-stage lung cancer patients.
However, no variables were found to be significant predictors of progression time in early-stage lung cancer patients.

Conclusions: Overall, our results imply that genetic variables may play a substantial influence in the rate of lung cancer
progression and emphasize the need for tailored medication in the treatment of this disease. Discovering genetic markers
that can predict the advancement time of lung cancer could assist clinicians in customizing treatment approaches for
individual patients and improving the prognosis for people afflicted with this dreadful disease.

Keywords: lung cancer, NSCLC, chemotherapy, polymorphism, platinum

Corresponding Author*: Ege Riza Karagur, Pamukkale University Faculty of Medicine, Department of Medical Genetics, Denizli, Turkey.
E-mail: ekaragur@pau.edu.tr

Orcid: 0000-0003-2189-8553

Doi:10.18663/tjcl.1654801

Recevied: 10.03.2025 accepted: 29.04.2025

283


https://orcid.org/0000-0003-2189-8553
https://orcid.org/0000-0002-1563-2292
https://orcid.org/0000-0002-3343-0184
https://orcid.org/0000-0001-8142-0362
https://orcid.org/0000-0002-3766-4383
https://orcid.org/0000-0002-9477-8571

A~
RajsN

Karagur et al.
I Genetic polymorphisms and prognosis in NSCLC patients

0z
Amag: Akciger kanseri, hem erkekler hem de kadinlar arasinda en yiiksek 6liim oranlarina sahip ve kiiresel olarak kanserle

iliskili 6limlerde birinci sirada yer almaktadir. Kemoterapinin akciger kanseri tedavisindeki verimliligi, genetik faktorlerin
kemoterapinin etkinligini etkilemesinden dolayi hastadan hastaya buyuk 6l¢lide degisiklik gostermektedir.

Gerecg ve Yontemler: Hastalarin yasi, akciger kanseri tipleri, sigara icme durumu, genetik profili (ERCC-C8062A, ERCC
G28152A, GSTP1-A313G, ABCB1-C1236T, ABCB1-C3435T CYP3A5*2B, CYP3A4*1B), kanserin klinik evreleri ve tedavi
yontemleri Kaplan-Meier tahminleri ve farkli gruplarin sag kalma olasiliklari ve 61im tehlikesini degerlendirmek amaciyla
yapilan Cox regresyon modeli ile degerlendirildi.

Bulgular: Progresyon siiresinin tahmin etmek icin akciger kanseri hastalarinin, ABCB1-C1236T ve ABCBC-C3435T yabanil
ve heterozigot alelleri, sigara icme, adenokarsinomun ve diger kanser turlerini kullanarak Cox regresyon analizi ile ileri
evre akciger kanseri hastalarinda progresyon suresini tahmin edilebilecegi ortaya koyulmustur. Ancak, erken evre akciger
kanseri hastalarinda progresyon siresinin tahmin etmek icin hicbir degisken bulunamamistir.

Sonuglar: Genel olarak, sonuclarimiz genetik degiskenlerin akciger kanseri ilerleme oraninda 6nemli bir etkiye sahip
olabilecegini ve bu hastaligin tedavisinde kisiye 6zel ilag tedavisine olan ihtiyaci vurgulamaktadir. Akciger kanserinin
progresyon suresini tahmin edebilecek genetik belirteclerin kesfedilmesi, klinisyenlerin bireysel hastalar icin tedavi
yaklasimlarini 6zellestirmelerine ve bu korkung¢ hastaliktan muzdarip kisilerin prognozunu iyilestirmelerine yardimci olabilir.

Introduction

Lung cancer is the leading cause of cancer-related deaths
worldwide [1]. Lung cancer was the most diagnosed cancer in
2022, accounting for nearly 2.5 million new cases, which represents
approximately 12.4% of all cancer cases worldwide. Therefore, new
therapy and diagnosis strategies are quite essential [2].

Platinum-based chemotherapy is the first-line treatment for
lung cancer patients. Chemotherapy medications containing
platinum, such as cisplatin, carboplatin, and oxaliplatin,
function by binding to DNA and interfering with cell division,
causing the death of rapidly dividing cancer cells. These
medications have been widely utilized for over four decades
and have greatly contributed to the improving cancer survival
rates. The success of platinum-based chemotherapy varies
depending on the type and stage of cancer, the patient's
age, overall health, and genetics. Some patients may develop
resistance to platinum-based chemotherapy, while others
may experience severe side effects [3]. Thus, biomarkers that
can predict the response to platinum-based chemotherapy
and enhance patient outcomes must be identified [4].

Genetic variations in genes related to drug metabolism, drug
transport, and DNA repair are some of the variables that
could affect the response to platinum-based chemotherapy.
Polymorphisms are changes in DNA sequences that can affect
how proteins encoded by those sequences function. Certain

Anahtar Kelimeler: akciger kanseri, KHDAK, kemoterapi, polimorfizm, platin

polymorphisms may result in increased or decreased enzyme
activity, impacting chemotherapeutic drug metabolism. Others
may affect DNA repairability, leading toincreased chemotherapy
sensitivity or resistance. The discovery of genetic variables that
may affect the rate at which lung cancer progresses is one field
of study that has attracted a lot of interest lately.

Several studies have investigated the association between
polymorphisms in genes involved in drug metabolism, DNA
repair, and transport and the lung cancer progression. ERCC1
and XRCC1 are genes involved in DNA repair, while GSTP1,
CYP3A4, CYP3A5, and ABCB1
metabolism and transport [5-8]. Polymorphismsin these genes

are genes involved in drug

might affect their function and, in turn, impact the response to
chemotherapy and the overall prognosis of patients with lung
cancer. The ERCC1 gene plays a critical role in the nucleotide
excision repair pathway, which is responsible for removing
DNA damage induced by chemotherapeutic agents such
as cisplatin. Polymorphisms in ERCC1 have been associated
with reduced DNA repair efficiency and increased cellular
sensitivity to cisplatin-based chemotherapy [9]. Base excision
repair is a process that corrects oxidative stress-induced
DNA damage. This process is facilitated by the XRCC1 gene.
Polymorphisms in the XRCC1 gene have been associated with
a reduced capacity to repair DNA and an increased sensitivity
to chemotherapy drugs such as cisplatin and etoposide [10].
GSTP1 is a gene involved in the metabolism of chemotherapy
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drugs, including taxanes and platinum-based drugs. CYP3A5
is a gene involved in the metabolism of chemotherapeutic
agents like docetaxel and paclitaxel. Polymorphisms in the
GSTP1and CYP3A5 genes have been linked to diminished drug
metabolism, resulting in increased toxicity and diminished
efficacy [6,7]. ABCB1 is a gene involved in the transport of
chemotherapy drugs such as paclitaxel and vinblastine out of
cells, resulting in diminished drug accumulation and efficacy.
Polymorphisms in the ABCB1 gene have been linked to an
increase in drug efflux and a reduction in drug accumulation,
leading to a decrease in the efficacy of chemotherapy [8].

In this article, we aim to investigate the association between
polymorphismsin the ERCC1, XRCC1, GSTP1, CYP3A4, CYP3AS5,
and ABCB1 genes and progression of lung cancer.

Material and Methods
Patient recruitment

This study was conducted at the Pamukkale University,
Department of Medical Genetics and included 74 patients
diagnosed with lung cancer. Patients were recruited from January
2013 to December 2016. The inclusion criteria were as follows:
patients with histologically confirmed lung cancer, aged 18
years or older, and scheduled for platinum-based chemotherapy.
Patients with a history of other cancers, autoimmune diseases, or
concurrent infections were excluded. The study was conducted
in accordance with the Declaration of Helsinki. Ethical approval
was obtained from the Pamukkale University Non-Interventional
Clinical Research Ethics Committee (Decision No: E-60116787-
020-443429, dated October 31, 2023).

Genotyping

The Qiagen EZI DNA Blood Kit (Qiagen, Hilden, Germany) has
been used to isolate gDNA from peripheral blood samples.
Genotyping of the ERCC1-C8092A, ERCC1-T19007C, XRCC1-
G28152A, GSTP1-A313G, ABCB1-C1236T, ABCB1-C3435T,
CYP3A5*2B, and CYP3A4*1B polymorphisms was performed
using the pyrosequencing method (PyroMark Q24) (Qiagen
Hilden, Germany). After polymerase chain reaction (PCR)
was conducted according to the manufacturer’s protocol, GE
Healthcare's streptavidin Sepharose HP (Waukesha, WI, USA)
was bound to PCR products., followed by purification, washing,
and denaturation steps for pyrosequencing. Genotyping was
performed by two independent researchers who were blinded
to the clinical data, using the PyroMark Q24 Advanced Software.

Chemotherapy regimen

All patients received platinum-based chemotherapy as the
first-line treatment, consisting of either cisplatin or carboplatin,
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combined with a taxane or gemcitabine. The chemotherapy
regimens were selected by the attending oncologists based on
the patient's clinical characteristics and the tumor histology.

Follow-up and survival analysis

Patients were followed up every three months after the completion
of chemotherapy. Follow-up evaluations included a physical
examination, chest computed tomography (CT) scan, and
laboratory tests. The primary endpoint of this study was progression
time, defined as the duration between the initial diagnosis of cancer
and the point at which the disease progresses or worsens. All
progression data were obtained from medical records.

Variables

The evaluated variables included patient age, gender, lung
cancer subtypes, number of affected individuals in the
family, treatment and smoking status, ERCC1-C8092A, ERCC1-
T19007C, XRCC1-G28152A, GSTP1-A313G, ABCB1-C1236T,
ABCB1-C3435T, CYP3A5*2B, CYP3A4*1B, polymorphisms, and
clinical cancer stages.

Statistical Analysis

The log-rank test and the Kaplan-Meier method were used
to examine the relationship between polymorphisms and
progression time. Utilizing the Cox proportional hazards
model, 95% Cls and hazard ratios (HRs) were computed.
Potential confounding factors, including smoking status,
cancer subtypes (adenocarcinoma, squamous cell carcinoma,
and others), and cancer stage, were adjusted in the multivariate
analysis. Statistical analyses were conducted using SPSS
software (version 25.0, IBM Corp., Armonk, NY, USA). A p-value
of less than 0.05 was deemed statistically significant.

To ensure the accuracy of genotyping, 10% of the samples
were randomly selected for repeat genotyping.

Results
Descriptive statistics

Descriptive statistics are shown in table 1. Of the 74 patients
included in the study, 64 (86.5%) were male (38 in the advanced-
stage group, 26 in the early-stage group), while 10 (13.5%) were
female (2 in the advanced-stage group, 8 in the early-stage
group). The median and average age at diagnosis of lung cancer
were 61 (range: 40-78) and 60.43 + 8.91 years, respectively.
Fifty-six (75.7%) patients were active smokers, whereas 18
(24.3%) had never smoked. Seventeen out of 74 patients had
a family history of cancer. Among them, 9 (52.9%) had first-
degree relatives, 4 (23.5%) had second-degree relatives, and 3
(17.6%) had third-degree relatives affected by cancer (Table 1).



Survival tests

The median progression time of each polymorphism at each
stage of lung cancer is shown in figure 1. Before implementing
the Kaplan-Meier test, extreme values and outliers were excluded
from the analysis. After excluding one extreme value (Patient 72)
from the study, a statistically significant difference was found in
the progression times of ERCC1-T19007C polymorphisms in the
advanced-stage lung cancer group (log-rank test p-value: 0.04).
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Figure 1. Median progression time of each polymorphism per stage

of lung cancers.
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Cox proportional hazard models

In this study, a Cox regression model was implemented to
predict the progression time of advanced (stage IV) and early
stage (stage |, stage Il, and stage Ill) lung cancer patients.
The variables were divided into two categories based on the
stage of lung cancer. First, a univariate analysis was conducted
to identify the variables that were significant in predicting
progression time. A threshold of 0.1 was set for including
variables in the analysis. Based on the results of the univariate
analysis, six variables GSTP1-A313G, XRCC1-G28152A, ABCB1-
C3435T, ABCB1-C1236T, cancer subtype, and smoking were
selected for the multivariate Cox regression model.

Our Cox regression analysis revealed that the ABCB1-C1236T
and ABCB1-C3435T wild-type and heterozygous alleles,
smoking, adenocarcinoma, and other cancer types were
significant predictors of progression time in advanced-stage
lung cancer patients (Table 2). However, no variables were

found to be significant predictors of progression time in early-

stage lung cancer patients (Table 3).
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Discussion

The treatment of lung cancer is a very difficult and long
process because there are a lot of factor such as late diagnosis,
inadequate treatment strategies, regular follow-up after
treatment, tumor mutation burden, drug response and
toxicity [11]. The first-line treatment for NSCLC is platinum-
based chemotherapy, and a recent study showed that
platinum-based chemotherapy is affected by inherent
factors such as DNA repair, signaling, and metabolism [12].
In this study, we have aimed to examine the relationship
between the GSTP-A313G (rs1695), CYP3A4*1B (rs2740574),
CY3A5-2B (rs776746), ABCB1-C1236T (rs1128503), ABCB1-
(C3435T (rs1045642), ERCC1-C8092A (rs3212986), ERCC1-
T19007C (rs11615) and XRCC1-G28152A (rs25487) genes
polymorphisms and progression free survival in 72 patients
who are receiving platinum-based chemotherapy. Our results
particularly emphasize the importance of ERCC1 and ABCB1
polymorphisms in predicting progression time in advanced-
stage NSCLC patients, while no significant predictors were
observed for early-stage patients.
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ERCC1 and DNA repair mechanisms

The statistically significant difference in progression times for
the ERCC1-T19007C polymorphism (log-rank test p = 0.04)
highlights the key role of ERCC1 in treatment outcomes. ERCC1
is a vital component of the nucleotide excision repair (NER)
pathway, which is responsible for repairing platinum-induced
DNA damage. Polymorphisms in ERCC1 may alter protein
function, leading to differences in chemotherapy response.

Our findings align with earlier studies that reported
associations between ERCC1 expression and chemotherapy
resistance. For example, Olaussen et al. demonstrated that
high ERCC1 expression correlates with poor responses to
platinum-based therapies in NSCLC patients, supporting its
role as a potential biomarker for chemotherapy sensitivity
[13]. Similarly, a meta-analysis by Wei et al. (2011) revealed
that ERCC1 polymorphisms, particularly T19007C, influence
both overall survival and progression-free survival in NSCLC
patients undergoing platinum-based regimens [14].

ABCB1 polymorphisms and drug resistance

Our multivariate Cox regression analysis identified ABCB1-
C1236T and ABCB1-C3435T polymorphisms as significant
predictors of progression time in advanced-stage NSCLC. ABCB1
(also known as P-glycoprotein) encodes a membrane-bound
transporter that mediates drug efflux, reducing intracellular
concentrations of chemotherapeutic agents like cisplatin.

Several studies support our observations regarding ABCB1
polymorphisms. For instance, a study by Kim et al. (2006)
demonstrated that the C3435T polymorphism is associated
with reduced drug efflux and improved chemotherapy efficacy
[15]. Moreover, Jia et al. showed that genetic variations in
ABCB1 could predict progression time and survival in patients
receiving platinum-based chemotherapy, underscoring its
clinical relevance as a predictive biomarker [16].

Smoking remainsacritical determinant of lung cancer progression
and treatment outcomes. Our findings confirm its association
with shorter progression times in advanced-stage patients,
reinforcing smoking cessation's importance in improving clinical
outcomes. Active smokers exhibit increased DNA damage and
resistance to platinum-based therapies, possibly due to smoking-
induced alterations in DNA repair pathways [17].

Additionally, adenocarcinoma, identified as a significant
predictor, is the most common histological subtype of NSCLC.
Adenocarcinoma patients often present with distinct genetic
and molecular characteristics, including EGFR and ALK



mutations, which influence treatment responses (18). Our
results suggest that the cancer subtype should be carefully
considered when predicting prognosis and tailoring therapies
for advanced-stage NSCLC patients.

Early-stage NSCLC: challenges in prediction

Unlike advanced-stage patients, no significant predictors of
progression time were identified in the early-stage group. This
finding may reflect biological differences between early- and
late-stage tumors or the limited power to detect associations
due to the small sample size. Early-stage NSCLC patients often
undergo surgical resection, which complicates comparisons
with chemotherapy-treated advanced-stage patients.

Future research examining the clinical and genetic factors
influencing disease development in early-stage non-small cell lung
cancer (NSCLC) requires longer follow-up periods in a larger cohort.

Limitations and future directions

Limitations of the study: The results of this study suggest
that ABCB1-C1236T and ABCB1-C3435T polymorphisms,
smoking, and subtype of lung cancer are significant predictors
of progression time in high-stage lung cancer patients.
Individualized management and therapy of patients with lung
cancer may benefit from these findings. However, note that
there was a limited sample size (n=72), and larger sample sizes
are required for more research to validate these results and
look into the underlying mechanisms of these correlations. In
addition, the lack of significant predictors for early-stage lung
cancer patients suggests that other factors may play a more
important role in the progression of the disease at this stage.

The results of this analysis suggest that there is a significant
difference in progression times between early-stage lung
cancers and high-stage lung cancers. However, it is important
to note that the log-rank test only tests for a difference in
survival times and does not provide information on the
direction of the difference. Further analysis is needed to
determine which group has a longer or shorter survival time.

Future studies should concentrate on examining the functional
implications of ERCC1 and ABCB1 polymorphisms as well as
verifying these results in larger, multicenter cohorts. Integrating
genetic markers with emerging biomarkers, such as PD-L1
expression and tumor mutation burden, may further enhance
prognostic accuracy and guide personalized treatment strategies.

In conclusion, our study highlights the significant role of ERCC1
and ABCB1 polymorphisms,smoking status,and adenocarcinoma
subtype in predicting progression time for advanced-stage
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NSCLC patients
These findings underscore the value of genetic and clinical

receiving platinum-based chemotherapy.

predictors in optimizing treatment strategies for advanced
NSCLC. However, to overcome the difficulties in validating these
markers and predicting the prognosis of early-stage lung cancer,
high-throughput data obtained from larger study groups and
algorithms created using these data are needed.
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Oz
Amag: Calismamizin amaci karpal tiinel sendromu tanisi konularak cerrahi tedavi uygulanan hastalarin demografik
verilerini ortaya koymak ve sonuclarimizi literatlr esliginde tartismaktir.

Gereg ve Yontemler: Karpal tiinel sendromu tanisi ile ortopedi ve travmatoloji kliniginde 2023 ve 2024 yillarinda cerrahi
tedavi uygulanan hastalar geriye doniik olarak hastane bilgi sisteminden taranmistir. Hastalarin dijital dosyalarindan yasi,
cinsiyeti ve sag/sol taraf bilgileri elde edilmistir.

Bulgular: Calismaya 257 kadin, 75 erkek toplam 332 hasta dahil edildi. Kadin hasta sayisinin erkek hasta sayindan fazla
olmasi istatiksel olarak anlamli bulundu (p < 0,001). Hastalarin ortalama yasi 55.8 idi (yas araligi 19-88). Yas gruplarina
gore 5 farkli gruba ayrildiginda 46-58 yas araliginda bulunan hasta sayisi diger gruplara gore anlamli olarak fazla idi (p <
0,001). Hastalarin timiine baktigimizda 185'i sag elinden, 147’si sol elinden ameliyat oldu. Sag elinden ameliyat olan hasta
sayisinin fazla olmasi istatiksel olarak anlaml bulundu (p < 0,005).

Sonug: Karpal sendromu nedeniyle ameliyat olan 332 hastalik retrospektif calismamizda hastalarin kadin cinsiyet, sag
elden operasyon olma ve orta yas etkilenimi daha belirgindir.
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Abstract

Aim: The aim of our study was to reveal the demographic data of patients who underwent surgical treatment for carpal
tunnel syndrome and to discuss our results in light of the literature.

Material and Methods: Patients who underwent surgical treatment for carpal tunnel syndrome in the orthopedics and
traumatology clinic during 2023 and 2024 were retrospectively screened using the hospital information system. Age,
gender, and right/left side data were obtained from the patients' digital records.

Results: A total of 332 patients, comprising 257 females and 75 males, were included in the study. The number of female
patients was significantly higher than the number of male patients (p < 0.001). The average age of the patients was 55.8
years (age range: 19-88). When divided into five age groups, the number of patients aged 46-58 was significantly higher
than in other groups (p < 0.001). Of all patients, 185 underwent surgery on the right hand, and 147 on the left hand. The
higher number of patients operated on the right hand was statistically significant (p < 0.005).

Conclusion: In our retrospective study of 332 patients operated for carpal tunnel syndrome, female gender, surgery on

Giris

Median sinirin el biledi seviyesinde karpal tiinel icerisinde
tuzaklanmasina bagli olarak olusan karpal tiinel sendromu en
sik goriilen noropatilerden birisidir [1]. Tlnelin her iki yanini ve
dorsalini kemik yapilar olustururken volarde transvers karpal
ligaman iceride kalan yapilarin tizerine 6rtmektedir. Karpal tiinel
icerisinde sikisma c¢ogunlukla idiopatik olsa da internal veya
external etkenlere bagl olarak da gelisebilmektedir [2]. Sikisma
sonrasl median sinir Gzerinde iletim bozulur. Bu sirada hastalar
cogunlukla agri ve uyusmadan sikayet eder. Predispozan faktorler
arasinda sistemik inflamatuar hastaliklar, diyabet ve tiroid gibi
endokrin problemler, gebelik, karpal tiineli daraltan yumusak
doku kitleleri, el bilegini sik kullanmak gibi etkenler sayilabilir [1].

Tanida klinik 6ykii ve muayenede hastalar geceleri bilekte agri,
uyusma sikayeti ile uyanip bu durumun ellerini sallamakla
hafifledigini tarif ederler. Muayenede kronik olgularda tenar
bolgede atrofi ve duyu kusuru gorilir. Hastalarda median sinir
kompresyona ugratacak provakatif testler anlamlilik gosterir. Tani
¢ogunlukla muayene ve anamnezile konulur. Taniyi dogrulamada
ve ayirici tanida elektromiyografi, laboratuvar testleri ve radyolojik
goriintileme yontemlerinden yararlanilabilir [3].

Tedavide yeni baslangicl olgularda veya gebelik gibi gecici
durumlarda konservatif tedavi etkili olabilmektedir. Konservatif
tedavisecenekleriarasindanon-steroid antiinflamatuarilaclar, splint
kullanimi, steroid enjeksiyonu gibi uygulamalar sayilabilmektedir
[4]. Daha uzun sureli sikayetleri olan, klinigi daha ileri olan veya
konservatif tedaviye istenen yanit alinamayan olgularda cerrahi
tedavi uygulanmaktadir. Cerrahi tedavide amag transvers karpal
ligamani acarak tlinel icindeki basinci diistirmektir.
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the right hand, and middle-aged patients were more prominently affected.

Anahtar Kelimeler: carpal tunnel syndrome, neuropathy, surgery

Calismamizin gayesi karpal tiinel sendromu tanisi konularak
cerrahi tedavi uygulanan hastalarin demografik verilerini
ortaya koymak ve sonuclarimizi literatir esiliginde tartismaktir.

Gereg ve Yontemler

Bu calisma icin etik kurul onayr Pamukkale Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan
alinmistir (Onay No: 04, Tarih: 18.02.2025). Ayrica, Denizli il
Saghk Mudirligi'nden arastirma izin belgesi temin edilmistir.
Arastirmakapsaminda, 2023 ve 2024 yillari arasinda Pamukkale
Universitesi Hastanesi Ortopedi ve Travmatoloji Klinigi'nde
karpal tinel sendromu tanisiyla cerrahi tedavi uygulanan
hastalar retrospektif olarak hastane bilgi sistemi Gzerinden
Dahil
yas, cinsiyet ve etkilenen ekstremitenin (sag/sol) bilgileri

taranmistir. edilen olgularin dijital dosyalarindan
kaydedilmistir. Herhangi bir eksik veya hatali veriye sahip olan
hastalar calisma disi birakilmistir.

istatistiksel Analiz

Elde edilen veriler, IBM SPSS Statistics (versiyon XX) programi
kullanilarak analiz edilmistir. Tanimlayic istatistikler olarak
surekli degiskenler icin ortalama, standart sapma, minimum
ve maksimum degerler; kategorik degiskenler icin ise
sayl ve ylizde degerleri raporlanmistir. Gruplar arasindaki
kategorik degiskenlerin  karsilastinlmasindaki-kare  testi
kullanilmustir. Stirekli degiskenlerin iki bagimsiz grup arasinda
karsilastirilmasinda ise bagimsiz 6rneklem t-testi (verilerin
normal dagilim gosterdigi varsayimi ile) veya normal dagilim
saglanmadiginda Mann-Whitney U testi uygulanmistir. TUm

istatistiksel testlerde p < 0,05 degeri anlamli kabul edilmistir.



Bulgular

Calismaya 257 kadin, 75 erkek toplam 332 hasta dahil edildi.
Kadin hasta sayisinin erkek hasta sayindan fazla olmasi
istatiksel olarak ta anlamh bulundu (p < 0,001). Hastalarin
ortalama yasi 55.8 idi (yas araligi 19-88). Yas gruplarina gore
5 farkh gruba ayrildiginda 46-58 yas araliginda bulunan hasta
sayisi diger gruplara gore anlamli olarak fazla idi (p < 0,001).
Hastalarin yas gruplarina gore dagihmi sekil 1 de gosterilmistir.
Erkek hastalarin ortalama yasi 56.2 olarak bulundu (yas aralig
22-85). Kadin hastalarin ortalama yasi 55.7 idi (yas araligi 19-
88). Erkek hastalar ile kadin hastalarin yaslari arasinda istatiksel
olarak anlamh bir farkhhk izlenmedi (p > 0,005). Hastalarin
timine baktigimizda 185'i sag elinden, 147’si sol elinden
ameliyat oldu. Sag elinden ameliyat olan hasta sayisinin fazla
olmasi istatiksel olarak anlamh bulundu (p < 0,005).

Yas Gruplarina Gore Hasta Sayilari
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Sekil 1. Hastalarin bes farkli yas grubunda dagilimi gorselde

goruldugi gibi orta yas grubunda kiimelenme mevcuttur.
Tartisma

Calismamizdaikincibasamakta bulunan bir saglikkurumunda son
2yilda karpal tiinel cerrahisi yapilan hastalar degerlendirildiginde,
ameliyat olan hastalarin kadin cinsiyette olmasi, sag el tutulumu
ve orta yas grubunda bulunmasi arastirmamizin gdze carpan
istatiksel olarak anlamli demografik bulgularidir.

Karpaltiinel cerrahisinedeniyleameliyatolanhastalarinanlamh
bir sekilde cogunlugunu kadinlar olusturmustur. Kadinlardaki
hormonal degisimler, 6zellikle gebelik ve menapoz donemleri,
karpal tiinel sendromu goriilme riskini arttirdigi literattirde
paylasiimistir [5]. Gebelikte karsilasilan karpal tiinel sendromu
genellikle Gclincli trimesterde gorilmekte olup dogum
sonrasi cogunlugu diizelmektedir [6].

Yas dagihmina gore degerlendirildiginde  hastalarin

¢ogunlugunun orta yas grubunda yer aldigi izlendi. Umay
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ve arkadaslarinin, elektronéromiyografi sonrasi karpal tiinel
sendromu tanisi konulan 119 hastalik calismasinda da benzer
olarak orta yas grubunda etkilenme daha fazla ¢ikmistir [7]. Yine
Eren ve arkadaslarinin calismasinda da orta yas grubu daha
fazla etkilenmistir [8]. Bu sonuc kadin hastalar icin hormonal
degisimlerin goruldiglu gerek kadin gerek erkek hastalar
icinse calisma kosullar, sigara, obezite gibi etkenlere bagh
olusabilecek kronik basi kliniginin oturmasi ve semptomatik
hale gelmesinin beklendigi yas araligi olarak yorumlanabilir.

Arastirmamizda ameliyat olan hastalarda sag el orani anlamli
olarak daha fazlaydi. Sag elin siklikla baskin olmasi ve daha
fazla kullanim nedeniyle kronik basiya maruz kalmasi bu
durumu agiklayabilirdi. Kara ve arkadaglarinin mini acik cerrahi
sonuclarini yayimladigi calismalarinda da sag el bilegi tutulumu
anlamli olarak daha fazlaydi [9]. Louie ve arkadaslarinin yaptig
cerrahi gevsetme sonrasi on yillik takip sonuclarini bildirdigi
arastirmada da yine dominant el tutulumu daha fazla olarak
[10].
elektrondromiyografi ¢calismalarinda bu anlamlilik ¢ok belirgin

gorilmektedir Bunun vyaninda cerrahi yapilmayan
degildir [7,11]. Hastalarin dominant ellerindeki tutulumun
onlarda daha fazla sikayete yol actigini ve ameliyat olurken

dominant taraftan yana tercihte bulunduklarini disiinmekteyiz.

Arastirmamizin bazi kisithhiklarn bulunmaktadir. Bunlardan bir
tanesi retrospektif olarak gerceklesmesidir. Bu tani, tedavi ve
takip surecine hakim olmamizi kisitlasa da bu arastirmada bir
tedavi sonucunu ortaya koymaktan ¢ok demografik verilerin
ortayakonmasiamaclanmistir.Busebeptenyazinin geriye doniik
bir calisma olmasi sonuglarimizi ¢cok fazla etkilemeyecegini
distinmekteyiz. Arastirmadaki 332 hastanin tamami ikinci
basamak saglk kurumundan tek bir merkezden alinmistir.
Gok merkezli olmasi elbette ki calismanin gliciini arttiracaktir.
Bunun yaninda hasta sayisi literatlirle karsilastirildiginda iyi
sayllabilecek bir rakam calismamizin gugli yanlarindandir.

Sonug olarak, karpal sendromu nedeniyle ameliyat olan 332
hastalik retrospektif calismamizda hastalarin kadin cinsiyet, sag
elden operasyon olma ve orta yas etkilenimi daha belirgindir.

Maddi destek ve cikar iliskisi
Arastirmacilarin herhangi bir ¢ikar iliskisi bulunmamaktadir.
Etik Kurul Onayi

Bu calisma icin etik kurul onayr Pamukkale Universitesi
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Oz
Amacg: Anemi, gastrointestinal malignite hastalarinda sik gorilen bir komplikasyondur. Bu calisma, anemik gastrointestinal

maligniteli hastalarda serum soluble transferrin reseptor (sTfR), sTfR/log ferritin indeksi ve hepsidin seviyelerinin demir
eksikligi anemisi (DEA) ile kronik hastalik anemisi (KHA) ayirici tanisindaki roliint arastirmayi amacladi.

Gere¢ ve Yontemler: Calismaya Ankara Numune Egitim ve Arastirma Hastanesi'nde takip edilen gastrointestinal
maligniteli 126 anemik hasta dahil edildi. Serum demir, total demir baglama kapasitesi, ferritin, vitamin B12, folik asit,
STfR ve hepsidin seviyeleri 6l¢uldu ve sTfR/log ferritin indeksi hesaplandi. Transferrin saturasyonuna gore hastalar DEA
(transferrin saturasyonu < %20) ve KHA (transferrin saturasyonu > %20) olarak iki gruba ayrildi. sTfR ve sTfR/log ferritin
indeksinin tanisal performansi ROC analizi ile degerlendirildi.

Bulgular: sTfR dlzeyi ve sTfR/log ferritin indeksi DEA grubunda KHA grubuna kiyasla anlamli derecede yuksekti (p <
0,001). sTfR'nin DEA'y1 belirlemede duyarliligi %77,1 ve 6zgilligi %67,9 olarak bulundu (1,65 mg/L kesim noktasi).
Ferritin icin duyarlilik %57,1, 6zgullik ise %76,8 olarak hesaplandi. Hepsidin diizeyleri acisindan iki grup arasinda
anlaml fark bulunmadi.

Sonug: sTfRve sTfR/log ferritin indeksi, gastrointestinal maligniteli hastalarda DEA ile KHA ayirici tanisinda faydali parametrelerdir.
Hepsidin seviyeleri, akut faz reaktani 6zelligi nedeniyle ayirici tanida etkili olmayabilir. sTfR 6lciminiin standardizasyonu ve
farkli hasta gruplari icin optimal kesim noktalarinin belirlenmesi amaciyla daha genis capli calismalara ihtiyag vardir.
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Abstract

Aim: Anemia is a common complication in patients with gastrointestinal malignancies. This study aimed to investigate the
role of serum soluble transferrin receptor (sTfR), sTfR/log ferritin index, and hepcidin levels in the differential diagnosis of
iron deficiency anemia (IDA) and anemia of chronic disease (ACD) in anemic patients with gastrointestinal malignancies.
Material and Methods: The study included 126 anemic patients with gastrointestinal malignancies followed at Ankara
Numune Training and Research Hospital. Serum iron, total iron-binding capacity, ferritin, vitamin B12, folic acid, sTfR, and
hepcidin levels were measured, and the sTfR/log ferritin index was calculated. Based on transferrin saturation, patients
were classified into two groups: IDA (transferrin saturation <20%) and ACD (transferrin saturation >20%). The diagnostic
performance of sTfR and sTfR/log ferritin index was assessed using ROC analysis.

Results:The sTfR level and sTfR/log ferritin index were significantly higher in the IDA group compared to the ACD group (p
< 0.001). The sensitivity and specificity of sTfR for identifying IDA were 77.1% and 67.9%, respectively, with a cutoff value
of 1.65 mg/L. Ferritin showed lower sensitivity (57.1%) but higher specificity (76.8%). No significant difference was found
in hepcidin levels between the two groups.

Conclusion: sTfR and the sTfR/log ferritin index are useful parameters for distinguishing IDA from ACD in patients
with gastrointestinal malignancies. Hepcidin levels may not be effective due to their acute-phase reactant properties.
Standardization of sTfR measurement and further large-scale studies are needed to determine optimal cutoff values for

different patient populations.

Keywords: soluble transferrin receptor (sTfR), sTfR/log ferritin index, hepcidin, gastrointestinal malignancy

Giris

Serum hemoglobin  konsantrasyonunun yasa ve cinsiyete
gore ortalama degerin altnda olmasi olarak tanimlanan anemi
gastrointestinal malignitesi olan hastalarda sik karsilasilan bir
problemdir. Bu hasta grubunda anemi prevalansi kolon kanseri icin
%42,6, mide kanseri icin %33,3 gibi yiiksek oranlarda bulunmustur [1].

Aneminin tedavi edilmedigi takdirde kanser hastalarinda
yasam kalitesinde azalma, daha koti performans durumu,
kognitif fonksiyonlarda bozulma, eslik eden kardiyovaskdler ve
respiratuvar komorbid hastaliklarin alevienmesi, kemoterapi
toleransinda azalma ve timor progresyonuna bagli olarak
erken oltimle iliskili oldugu bilinmektedir [2].

Bu nedenle takibinde anemi saptanan malign hastalarda
mutlaka etiyolojik neden arastirilarak duzeltilebilir nedenler
varsa saptanmali, nutrisyonel eksiklikler yerine konmali,
transflizyon destedi veya eritropoetin (EPO) stimiile edici
ajanlarla tedavi denenmelidir. Bu sayede anemiile iliskili halsizlik
gibi semptomlar azalir, yasam kalitesi artar, transflizyon ihtiyaci
azalir, kemoterapi toleransi artar, bilissel fonksiyonlar diizelir.

Maligniteye sekonder kronik hastalik anemisi (KHA) ve kan
kaybi veya gecirilmis cerrahiye bagh olarak demir eksikligi
anemisi (DEA) bu hasta grubunda aneminin en sik karsilasilan
nedenleri olup konvansiyonel tetkikler bu iki hastaligin ayirici
tanisinda yetersiz kalabilmektedir.
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Ferritin vicuttaki demir depolarinin gdstergesi olarak demir
eksikligi tanisinda olduk¢a onemli olmakla birlikte ayni
zamanda akut faz reaktani olmasi nedeniyle 6zellikle kronik
hastallk anemisine eslik eden demir eksikligi anemisinin
tanimlanmasinda yetersiz kalabilmektedir.

Serum soluble transferrin reseptori (sTfR) demir eksikligi varliginda
eritroid oncil hiicrelerin demir ihtiyaclarina bagl olarak serumda
artigindan ve enfeksiyon, inflamasyon gibi durumlardan
eksikligini
bir belirtectir [3-5]. Yine sTfr dlzeyinin ferritinin logaritmasina

etkilenmediginden demir gostermede  guvenilir
bollinmesiyle elde edilen sTfR/log ferritin indeksinin DEA, KHA
ayincl tanisinda sensitivite ve spesifitesi yiksek bir metod olarak
kullanilabilecegi farkh calismalarda gosterilmistir [6,7].

Hepsidin karacigerde uretilen, duodenal demir
absorbsiyonunu ve makrofajlardan demir salinimini inhibe
eden bir proteindir [8]. Demir eksikligi varhiginda demir
absorbsiyonunu arttirmak icin hepsidin dizeyi azalr. Ancak
ferritin gibi hepsidin molekill de bir akut faz reaktanidir ve

enfeksiyon, inflamasyon durumlarinda diizeyi yiikselir [9,10].

Bu calismada gastrointestinal sistem malignitesi olan anemik
hastalarda aneminin en sik nedenleri olan DEA ve KHA ayirici
tanisinda sTfR, sTfR/log ferritin indeksi ve hepsidin dlizeylerinin
yeri arastirilmis ve farkli parametrelerin tani degerlerinin
karsilastiriimasi amaclanmuistir.
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Gereg ve Yontemler

Ankara Numune Egitim ve Arastirma Hastanesi Medikal Onkoloji
Poliklinigi'nde gastrointestinal sistem (mide, kolon) malignitesi
nedeniyle takipli,anemisiolan 126 hasta dahil edilmistir. Poliklinik
kontrolleri esnasinda anemisi saptanan (kadinlar icin Hb < 12 gr/
dL, erkeklericin Hb < 13,5 gr/dL) hastalarin demir, demir baglama
kapasitesi, ferritin, vitamin B12, folik asit dlzeyleriyle birlikte
hastanemizde rutin kullaniimayan sTfR ve hepsidin diizeylerinin
degerlendirilmesi icin hastalardan onamlari alinarak fazladan bir
tip kan alindi. Transferrin saturasyonu (TS) ve sTfR/log ferritin
indeksi hesaplanarak bulundu.

Daha sonra hastalar transferrin satiirasyonuna (TS) gore %20
ve altinda olanlar demir eksikligi anemisi (DEA), TS%20’nin
ustinde olanlar kronik hastalik anemisi (KHA) olarak kabul
edildi. Hastalarin yas, cinsiyet, tani tarihi, malignitenin yerlesim
yeri, evresi (metastatik- non metastatik), yapilan cerrahi, gelis
sikayeti, aldigi tedavi, numune sirasinda aktif kemoterapi alip
almamasi, hemoglobin, hematokrit, 16kosit, trombosit, MCV,
demir, demir baglama kapasitesi, transferrin saturasyonu,
ferritin, B12, folik asit, sTfR, hepsidin, sTfR/log ferritin indeksi,
daha 6nce transflizyon alip almadigi, transflizyon sayisi, son
transflizyon tarihlerine bakilarak veriler kaydedildi.

sTfR ve hepsidin dUzeyleri DRG tarafindan saglanan ELISA
kitleri ile calsildi. sTfR diizeyi icin sandwich immunassay
teknigi kullanilirken hepsidin dlzeyi olciminde solid faz
immunoassay 6lciim teknigi kullanildi. Hepsidin icin beklenen
degerler (eriskin hastalar icin) 13,3-54,4 ng/mL iken ayni
grupta sTfR icin 0,9-3,3 mg/L olarak rapor edilmektedir. ELISA
okumalari icin synergy microplate okuyucu kullanilmistir.

insan katihmailar iceren calismalarda gerceklestirilen tiim
prosedirler, kurumsal ve/veya ulusal arastirma komitesinin
etik standartlarina ve 1964 Helsinki Bildirgesi'nin daha sonraki
degisikliklerine veya esdeger etik standartlara uygundur. Bu
kesitsel calisma icin onay, Ankara Numune Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu tarafindan 27.07.2011
tarih ve 211/2011 karar numarasi ile verilmistir.

istatistiksel Analiz

Verilerin analizi SPSS for Windows 11.5 paket programinda
yapildi. Surekli degiskenlerin dagiliminin  normale uygun
olup olmadigi Shapiro Wilk testi ile varyanslarin homojenligi
ise Levene testiyle arastirildi. Tanimlayic istatistikler surekli
degiskenler icin ortalama + standart sapma, ortanca (ceyrekler
arasi genislik) ya da ortanca (en kiiclik - en biiyik) olarak
kategorik degiskenler ise olgu sayisi ve (%) biciminde gosterildi.

Gruplar arasinda ortalamalar yoniinden farkin 6nemliligi
bagimsiz grup sayisi iki oldugunda Student’s t testi ile ikiden
fazla grup arasindaki farkin 6nemliligi ise Tek Yonlu Varyans
Analizi (One-Way ANOVA) ile incelendi. Gruplar arasinda ortanca
degerler yoniinden farkin 6nemliligi bagimsiz grup sayisi iki
oldugunda Mann Whitney U testi ile ikiden fazla grup arasindaki
farkin 6nemliligi ise Kruskal Wallis testi ile incelendi. Tek Yonlu
Varyans Analizi sonucunun énemli bulunmasi halinde farka
neden olan durumlar tespit etmek amaciyla post hoc Tukey
HSD testi kullanildi. Kategorik degiskenler Pearson’un Ki-Kare
veya Fisher'in Kesin Sonuclu Ki-Kare testi ile degerlendirildi.

Demir eksikligi anemisi olan ve olmayan gruplar ayirt etmede
sTfR olclimlerinin belirleyici olup olmadigi ROC analizi ile egri
altinda kalan alan hesaplanarak degerlendirildi. Egri altinda kalan
alanin 6nemli bulunmasi halinde en iyi kesim noktasi Youden
indeks kullanilarak saptandi. Ayrica, bu noktaya iliskin duyarlilik,
secicilik, pozitif ve negatif tahmini degerler ile dogruluk oranlari
hesaplandi. Demir eksikligi anemisi olan ve olmayan gruplari
ayirt etmede ferritin ve sTfR dlzeylerinin birlikte etkileri Coklu
Degiskenli Lojistik Regresyon analiziyle arastinldi. Her bir
degiskene ait odds orani ve %95 gliven araliklari hesaplandi. P <
0,05 icin sonuclar istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya gastrointestinal sistem malignitesi nedeniyle takipli
olan 126 hasta dahil edildi. Hastalarin temel 6zellikleri Tablo-
1'de 6zetlendi. Hastalarin ortanca yasi 62 (min-max: 28-86),
51'i (%43,7) kadindi. Tumor yerlesim yeri 66 (%52,4) hastada
mide, 48 (%38,1) hastada sol kolon (rektum, rektosigmoid
bolge ve inen kolon), 12 (%9,5) hastada sag kolon idi.

Hastalar transferrin saturasyonlarina gore TS < %20 olanlar
DEA ve TS > %20 KHA olarak iki gruba ayrildiginda 70 (%55)
hastanin DEA, 56 hastanin KHA (%45) oldugu gorildi. DEA
olan hastalarin 29'u (%41,4) kadin, 41'i (%58,6) erkek, KHA
olan hastalarin ise 26's1 (%46,4) kadin, 30'u (%53,6) erkekti.
DEA ve KHA olan hastalar timor lokalizasyonuna gore
karsilastirildiginda DEA olan 70 hastadan 36'sinin (%51,4)
mide, 7'sinin (%10,0) sag kolon, 27'sinin (%38,6) sol kolon
(rektum, rektosigmoid ve sol kolon) malignitesi oldugu
gorildi. KHA olan hastalarin ise 30'u (%53,6) mide, 5'i (%8,9)
sag kolon, 21inde (%37,5) sol kolon malignitesi vardi.
Uygulanan cerrahiydnteme gore DEA ve KHA g6riilme oranlari
acisindan anlamh fark bulunmadi. TS degerine gore DEA ve
KHA olan hasta gruplari klinik ve demografik ozellikler
acisindan karsilastirildiginda yas, cinsiyet, tumor lokalizasyonu,
yapilan operasyon dagilimlari agisindan anlamli fark yoktu
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Hastalarin 32'sine (%25,4) takipleri sliresince ortalama 3 Unite

(1-40) eritrosit sUspansiyonu transflizyonu uygulanmisti.
Hastalar hematolojik parametrelerine gore karsilastirldiginda
transfizyon alan hastalarin ortalama ferritin  degeri
transfiizyon almayan hastalara gore daha yiksek, Hb degeri

ise daha diistiik bulundu (Tablo 3).
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Serumdemiri, TDBK, sTfRve hepsidin diizeyleriarasinda transflizyon

alan ve almayan grup arasinda anlamli fark yoktu. DEA ve KHA olan
gruplar klinik ve demografik 6zellikler acisindan karsilastirildiginda
yas, cinsiyet, timor lokalizasyonu, yapilan operasyon dagilimlar

acisindan iki grup arasinda anlamli fark yoktu.

Degerlendirme aninda tiim hastalarin ortanca Hb degeri 11,7
gr/dL iken (8,4 gr/dL-13,4 gr/dL) kadin hastalarin ortanca Hb
degeri 11,2 gr/dL, erkek hastalarin ortanca Hb degeri 11,8 gr/dL
idi. MCV degerlerine bakildiginda toplamda 26 (%20,6) hastanin
MCV degeri 80'in altindaydi. DEA olan hastalarin %30'unda,

KHA olan hastalarin ise %8,9'unda mikrositer anemi mevcuttu.

Hastalar timor lokalizasyonuna gore Hb, Hct, demir, TDBK, sTfR,
hepsidin, ferritin diizeylerine gore karsilastirildiginda mide kanseri
olanlarda Hb degeri sol kolon kanseri olanlardan anlamli sekilde
daha dusiik bulundu (p = 0,014). Diger hematolojik parametrelerin

timor lokalizasyonuna gore anlamli olarak degismedigi goruldi.

DEA ve KHA olarak gruplanan hastalarin ferritin ve sTfR degerlerine

bakildiginda DEA grubunda ortalama ferritin degeri 22 ng/mL iken
KHA grubunda 59 ng/mL (p < 0,001), sTfR duizeyi DEA grubunda
2,2 mg/L iken KHA grubunda 1,5 mg/L (p < 0,001) bulundu. sTfR/
log ferritin indeksi degerlerine bakildiginda DEA grubunda bu oran
ortalama 1,5 iken KHA grubunda 0,8 idi (p < 0,001) (Tablo 4).
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Hastalar sTfR/log ferritin indeksine gére 1'in altinda olanlar,

1-2 arasi olanlar ve 2'nin Ustinde olanlar olarak
gruplandirildiginda DEA olan hastalarin %41,4'inde 2'nin
Ustiinde, %30’'unda 1-2 arasinda, %28,6'sinda ise 1'in altinda,
KHA olan hastalarin ise %64,3'inde 1'in altinda, %33,9'unda
1-2 arasinda, %1,8'inde ise 2'nin Ustiindeydi. sTfR diizeyinin
1,65 mg/L'nin Uzerinde olmasinin DEA varligini gosterdigi
duslinulerek yapilan analizler sonucunda sTfR'nin DEA varligini

gostermede sensitivitesi %77,1 spesifitesi %67,9 bulundu.

Ferritin icin ise 30 ng/ml kesim noktasi alindiginda sensitivite
% 57,1 spesifite %76,8 bulundu (Tablo 5).

Cokludegiskenlilojistikregresyon analizine gore demir eksikligi
anemisi (DEA) olan ve kronik hastalik anemisi (KHA) olan
gruplari ayirt etmede sTfR ve ferritinin etkileri incelendiginde
sTfR icin 1,65 mg/L kesim noktasi alindiginda odds orani 5,83
ferritin icin ise 3,27 bulunmustur. Ferritin icin gastrointestinal
maligniteli hastalardan olusan bu poptlasyonda kesim noktasi
30 ng/ml kabul edildi (Tablo 6).

DEA varliginda ferritin degerinin 30'un altinda olmasi

beklenirken sTfR dizeyi icin farkli calismalarda farkli kesim
noktalari bulunmus olmakla birlikte bizim ¢alismamizda sTfR
icin yapilan ROC egrisinde egri altinda kalan alan 0,763 ve
kesim noktasi 1,65 mg/L bulundu (Sekil 1).

Egri altinda kalan alan: 0,763
I
%95 Guliven Araligi (0,680-0,846)
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Sekil 1. Demir eksikligi anemisi olan ve kronik hastalik anemisi olan

gruplari ayirt etmede serum TFR'ye iliskin ROC egrisi.
Tartisma

Gastrointestinal sistem malignitesi olan hastalarda demir eksikligi
anemisi ve kronik hastalik anemisi sik karsilasilan problemlerdir.
Gastrointestinal sistem malignitesi olan anemik hastalarda
enflamatuar olaylardan etkilenmeyen, fonksiyonel demir
durumu ve eritropoetik aktiviteyi degerlendirmede guvenilir
bir parametre olan sTfR'nin DEA ile KHA ayirici tanisindaki yerini
arastirdigimiz bu calismada DEA olan hastalarda sTfR diizeyi
KHA olan hastalardan anlamli sekilde daha yuksek bulundu.
Lee ve ark. yaptigi calismada eriskin, anemik, endoskopik
olarak malign lezyonu olan hastalarda DEA tanisinda ferritin
icin 44 ng/ml kesim noktasi kabul edildiginde sensitivitesinin
%72, spesifitesinin ise %70 oldugu gosterilmistir [11]. Bizim
calismamizda gastrointestinal sistem malignitesi olan hastalarda
DEA varligini gostermede ferritin icin 30 ng/ml kesim noktasi

alinmis ve sensitivitesi %57, spesifitesi %76 bulunmustur.

Demir eksikligi durumunda hiicrelerin artan demir ihtiyacina
bagh olarak hiicre yilizeyinde TfR ve serumda olciilen sTfR
diizeylerinde artis olur. Suominen P. ve arkadaslarinin romatoid
artritli anemik hastalarda sTfR ve sTfR/log ferritin indeksinin
DEA varligini gostermede tanisal degerini inceledigi calismada
retrospektif olarak bakildiginda oral demir tedavisinden fayda
goren hastalarin bazalde bakilan sTfR konsantrasyonu ve sTfR/
log ferritin indeks degerlerinin demir tedavisinden sonraanlaml
olarak degistigi ve bu degerlerin kemik iligi demir depolarinin
boyanmasi ve ferritin degerlerine kiyasla daha etkili oldugu
(STfR, sTfR/log ferritin indeks, kemik iligi boyamasi ve ferritin
icin sirasiyla etkinlik degerleri, %93,3, %93,3, %83,8, %80,7)
bulunmus olup sTfR ve sTfR/log ferritin indeksi degerlerinin
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DEA, KHA ayiricl tanisinda kullanigl parametreler oldugu ve
kemik iligi depo demirinden bagimsiz olarak fonksiyonel demir
eksikligini de gosterebilecekleri sonucuna ulagiimistir [12].
Bizim calismamizda da DEA olan hastalarda sTfR diizeyi KHA
olan hastalara gore daha yiiksek bulunmus olup ayirici tanida
kullanilabilecek bir parametre oldugu gosterilmistir.

Frank ve arkadaslarinin farkli parametrelerin DEA ile KHA
ayirici tanisinda tanisal gliclerini degerlendirdigi bir calismada
laboratuar testlerinin tanisal gicti TDBK > sTfR > MCV >
TS = RDW > serum demir konsantrasyonu seklinde oldugu
bulunmus ve sTfR degerinin rutin dlcimiinin TDBK 6l¢iimiine
gore bir Ustinliglu olmadigi ve ek yarar saglamayacagi
sonucuna ulasiimistir [13]. Ancak bu calismada hastalar ferritin
degerlerine gore DEA ve KHA olarak gruplandiriimis olup
ferritinin KHA olan hastalarda demir depolarini géstermede
sensitivite ve spesifitesinin diisiik olmasindan dolayi sTfR'nin
etkinligi diistik bulunmus olabilir. Bizim ¢calismamizda hastalar
TS degerine gore DEA ve KHA gruplarina ayrilmis olup sTfR
Olcimunin ferritinden daha sensitif oldugu bulunmustur.

Kemoterapinin sTfR diizeyini dusuriicu etkisi bilinmekle birlikte
kemoterapiden bagimsiz olarak malignitenin bash basina sTfR
diizeyini disurici etkisinin olup olmadigi net degildir. Farkli
calismalarda solid malignitesi olan hastalarda EPO diizeyinin
anemi derecesine gore disik saptandigl, anemiye yetersiz
EPO yaniti oldugu, ayrica kemoterapiye baglh kemik iligi
supresyonunun sTfR diizeyini dusturdigi gosterilmistir [14].
Bu nedenle sTfR dlizeyinin KHA olan hastalarda DEA varhigini
gostermede uygun olmayacagini sdyleyen calismalarda KHA
olan hasta popilasyonunda malignitesi olan hastalarin varlig
sonuclar etkilemis olabilir. Spesifik olarak solid malignitesi
olan hasta gruplarinda sTfR ve sTfR/log ferritin indeksinin DEA
ve KHA ayirici tanisindaki yeri kesin olarak belirlenmemistir.

Berlin ve arkadaslarinin anemisi olan, ferritin degeri normal veya
ylksek olup sTfR diizeyi yiiksek olan hastalarda yapilan endoskopi
sonuglariniinceledigi calismada sTfR diizeyiyiiksek olan hastalarin
%68'inde kolonik polip, kolon kanseri, duodenal lser, mide
kanseri, kolit, atrofik gastrit, eroziv gastrit ve anjiodisplazi gibi
demir eksikligine neden olacak bir patolojik bulguya rastlanmistir
ve yliksek sTfR diizeylerinin gastrointestinal kanamaya bagli DEA
varligini géstermede ferritin normal veya yiksek oldugunda iyi
bir belirteg olacagi sonucuna varlmistir [15].

DEA varligini ve DEA, KHA birlikteligini gostermede hem viicut
demirdepolari, hemdemirineritropoezicin kullanilabilirligi, hem
de kemik iligindeki total eritroid kiitlenin degerlendiriimesine
olanak saglayan sTfR/log ferritin indeksinin bu iki parametrenin
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ayr ayr degerlendiriimesinden daha sensitif ve spesifik bir
gosterge olabilecedi Punnonen K. ve arkadaslarinin yaptig
calismada gosterilmistir [6]. sTfR/log ferritin indeksinin 1'in
altinda olmasi KHA tanisini desteklerken DEA ve DEA, KHA
birlikte olmasi durumunda bu oran 2'nin Ustiinde olmaktadir
[6,7]. Ancak bunun aksine sTfR ve sTfR/log ferritin indeks
Olciimiinlin tanisal gliciiniin incelendigi 10 farkh calismadan
derlenen Infusino I. ve arkadaslan tarafindan derlenen bir
metaanaliz sonucunda ise hem sTfR, hem sTfR/logferritin
indeksinin DEA ve KHA ayirnminda kullanilabilecegi belirtiimekle
birlikte sTfR icin odds orani 22.9, sTfR/log ferritin indeksi icin
odds orani 9.5 olmasina dayanarak sTfR'nin tek basina sTfR/log
ferritin indeksinden daha etkili oldugu gosterilmistir [16]. Bizim
calismamizda da DEA olan hastalarin sadece %41,4'linde sTfR/
logferritin indeksi 2'nin Ustlinde, %30'unda 1-2 arasinda iken

%28,6'sinda ise 1in altindaydi. KHA olan hastalarin ise
%64,3'inde 1'in altinda, %33,9'unda 1-2 arasinda, %1,8'inde
2'nin Ustiindeydi. DEA ve KHA olan gruplar arasinda bu oran
karsilastirildiginda ise sTfR/log ferritin indeksi DEA grubunda
ortalama 1,5 iken KHA grubunda 0,8 idi ve bu fark istatistiksel
olarak anlamlriidi (p < 0,001).

Yapilan farkh calismalarda DEA varligini belirlemede sTfR
duzeyi icin farkli kesim noktalari belirlenmistir. sTfR ve sTfR/log
ferritin indeksinin DEA tanisindaki yerinin arastirildigi 9 ayri
calismanin degerlendirilmesinden olusan Koulaouzidis A. ve
arkadaslari tarafindan yayinlanan bir derlemede bulunan sTfR
kesim noktasi degerleri ve sTfR, sTfR/log ferritin indeksinin
sensitivite ve spesifite analizlerinin sonuclari incelendiginde
sTfR icin DEA olanlarda ortalama deger Punnonen ve ark.
1997 yilinda yaptigi calismada 6,2 + 3,5 mg/L, Suominen ve
ark. 2000 yihinda yaptigi calismada 2,92 + 0,76 mg/L, Hanif
ve ark. 2005 yilinda yaptidi calismada ise 9.68 + 2,48mg/L
bulunmustur [17]. Bizim calismamizda DEA olan hastalarda
ortalama sTfR degeri 2,2 + 1,3 mg/L, DEA tanisi icin sTfR
kesim noktasi olarak 1,65 mg/L bulundu. Hastalarin %96.8'i
aktif kemoterapi almiyor olmasina ragmen sTfR diizeylerinin
yapilan farkli calismalarda bulunan degerlerden disik
saptanmasi malignitenin kemoterapiden bagimsiz olarak basli
basina sTfR dizeyini dusurlci etkisi olmasina bagh olabilir.
Ayrica sTfR 6l¢im yontemlerinde standardizasyon olmamasi
ve farkl hasta gruplari icin normal referans araliklarinin net
belirlenmemis olmasi da bu farkliliklara yol acabilir.

DEA ve KHA ayiricl tanisinda ve DEA ile KHA birlikteligini
gostermede sTfR ve sTfR/logferritin indeks Sl¢cimindn tanisal
glclinin incelendigi Infusino I. ve arkadaslan tarafindan 2012
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yllinda yayinlanan bir metaanaliz sonucunda ise sTfR icin
genel olarak sensitivite %86 (%82-89), spesifite %75 (%71-79)
bulunmustur [16]. Bizim ¢alismamizda DEA varligini gdstermede
STfR'nin sensitivitesi %77, spesifitesi % 68, ferritinin ise sensitivitesi

%57, spesifitesi %76 bulunmustur. Tanisal dogruluk
degerlerine baktigimizda sTfR icin 92/126 (%73,0), ferritin
icin 83/126 (%65,9), odds orani ise sTfR icin 5,832 ferritin icin
3,271 oldugu gorilmistir. sTfR icin daha 6nce yapilan diger
calismalardan daha disik sensitivite ve spesifite sonuglarinin
bulunmasi hastalarin DEA ve KHA olarak gruplandiriimasinda
TS dederinin baz alinmasindan, kemik iligi incelemesi
yapilmamis olmasindan ve hasta grubumuzun malignitesi

olan hastalardan olusuyor olmasindan kaynaklaniyor olabilir.

Hepsidin  demir metabolizmasindaki anahtar rollnin
kesfinden sonra DEA tanisindaki yeri lizerine ¢cok sayida calisma
yapilan bir molekiildiir. intestinal demir absorbsiyonunu ve
makrofajlardan demir salinimini engelleyerek negatif demir
dengesi saglayan hepsidin molekiliiniin diizeyi demir eksikligi
varliginda viicudun artan demir gereksinimine bagl olarak
diser. Ancak hepsidin ayni zamanda inflamasyon varliginda
ozellikle IL-6 ve diger sitokinler araciligiyla sentezi artan ve
kronik hastalik anemisi patogenezinde anahtar rol oynayan
bir molekuldir. Pasricha SR ve arkadaslarinin 261 anemik
olmayan hastanin serum ferritin, sTfR/log ferritin indeks ve
hepsidin konsantrasyonlarini  6lcerek hepsidin diizeyinin
DEA tanisindaki yerini arastirdigi calismada hepsidin icin 8
ng/mL sinir alindiginda sensitivite %41.5, spesifite %97.6,
18 ng/mL sinir alindiginda sensitivite %79.2, spesifite %85.6
bulunmustur [18]. Ancak bu calismada hasta populasyonu
saglikh, anemisi olmayan reprodiiktif donemdeki kadinlardan
olugmaktadir. Bizim calismamizda DEA ve KHA olan hastalar
arasinda hepsidin diizeyleri arasinda anlaml fark olmadigi,
DEA olan hastalarda hepsidin diizeyinde diisiis olmadigi
gortulmistir. Bu durum malignite varhginin hepsidin

dizeyinde artisla sonuglanmasina bagh olabilir. Kronik

hastaliklarin  seyrinde goriilen anemi patofizyolojisinde
hepsidin artisina bagli ortaya ¢cikan fonksiyonel demir eksikligi
onemli bir yer tutmaktadir. Thomas C ve arkadaslar hepsidin
diizeyinin DEA ile KHA ayirici tanisindaki yerini arastirmislar
ve retikilosit hemoglobin icerigi ile kombine edildiginde
hepsidin dizeyi olciminin ayirici tanida kullanilabilecegi
sonucuna varmiglardir [19]. Goodnough LT ve arkadaslarinin
yaptigi calismada DEA varliginda viicidun demir ihtiyacindaki
artisa bagli hepsidin diizeyinde artis oldugu, KHA varliginda

ise patogenetik olarak ortaya c¢ikan sitokinlerin etkisiyle

hepsidin diizeyinde artis oldugu gosterilmis olup ayirici tanida
hepsidin diizeylerinin kullanilabilecegi fakat KHA'ya eslik eden
DEA varhiginda kullanisl olmayacagi sonucuna varilmistir [20].
Bizim ¢alismamizda da DEA ve KHA olan hastalar arasinda
hepsidinin anlamli olarak degismedigi gosterilmis olup bu
sonu¢ malignitesi olan hastalarda DEA olsada sitokin iliskili
hepsidin artisinin daha etkili olmasina bagl olabilir.

Sonug olarak gastrointestinal sistem malignitesi olan anemik
hastalarda DEA ve KHA ayirici tanisinda sTfR olciimi ferritin
Olciminden daha sensitif bir yontem olarak kullanilabilir.
sTfR/log ferritin indeksi DEA olan hastalarda sTfR artisi ve
ferritin dlisisline paralel olarak ylkselmekte olup malignitesi
olan hastalarda bu oran i¢in kesim noktalarinin belirlenmesi
acisindan daha genis capli calismalar gerekmektedir. Hepsidin
diizeyi malignitesi olan hastalarda akut faz yaniti olarak
yikseldiginden KHA'ya eslik eden DEA varligini géstermede
etkili degildir. sTfR 6lcimU sensitivite ve spesifitesi tani icin
ideal altin standart olarak kullanilacak bir test olmadigini
gosterse de DEA, KHA ayirici tanisinda ferritinden daha
etkili, sensitivitesi ve dogruluk orani daha yiksek bir yontem
olarak malignitesi olan hastalarda 6zellikle kronik hastalk
anemisine eslik eden demir eksikligini gostermede tanisal
test olarak tercih edilebilir. Konvansiyonel tetkiklerin ayirici
tanida yetersiz kaldigi ve kemik iligi incelemesi yapilamayacak
hastalarda sTfR dizeyine bakilarak, ylksek saptanmasi
durumunda demir tedavisi baslanip yanit izlenebilir ancak
Olcim yontemlerinin standardize edilmesi gerekmekte
olup, farkh hasta gruplarindaki kesim noktasi degerlerinin
belirlenmesi icin genis caph calismalara ihtiyag vardir.
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Abstract

Aim: Cancer is one of the leading causes of death. Cancer patients have long-term hospitalisations for a wide variety of
reasons. This study aims to emphasize the importance of a multidisciplinary approach in cancer treatment by evaluating the
hospitalisation and consultation characteristics of patients hospitalised in the Medical Oncology Service of Etlik City Hospital.

Material and Methods: The demographic, clinical, biochemical, hospitalisation, discharge status, and consultation
characteristics of a total of 376 patients hospitalised in the Medical Oncology Service between May and June 2024 were
evaluated. Patients for whom consultation was requested and those for whom consultation was not requested were
analysed comparatively. Patient data were retrieved retrospectively from the hospital's archive and automation system.

Results: The median length of hospitalisation was five days (range: 1-43), and 17.3% of patients had a hospital stay
exceeding 21 days. A total of 15.2% of patients were transferred to the intensive care unit, while 3.7% were referred to
the palliative care ward. The data indicates that consultations were requested for 72.6% of patients, most frequently
from infectious diseases (38.3%), cardiology (26.3%), and radiology (22.1%) departments. Compared to patients without
consultation requests, those for whom consultations were requested exhibited significantly lower albumin/globulin ratios
(p <0.001), more advanced disease stages (p < 0.01), and prolonged hospitalisation durations (p < 0.001)

Conclusions: Challenges in the management of oncology patients require the coordinated efforts of multiple specialities. A
multidisciplinary approach is essential to prevent complications, increase treatment efficacy and improve clinical outcomes.
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Oz

Amag: Kanser onde gelen 6lim nedenlerinden biridir. Kanser hastalarinin ¢ok cesitli nedenlerle uzun stireli hastane
yatiglari vardir. Bu calisma Etlik Sehir Hastanesi Tibbi Onkoloji Servisinde yatan hastalarin yatis ve konsultasyon 6zelliklerini
degerlendirerek kanser tedavisinde multidisipliner yaklasimin dnemini vurgulamayi amaclamaktadir.

Gere¢ ve Yontemler: Mayis-Haziran 2024 tarihleri arasinda Tibbi Onkoloji Servisinde yatan toplam 376 hastanin
demografik, klinik, biyokimyasal, yatis, taburculuk ve konstltasyon 6zellikleri degerlendirildi. Konsiltasyon talep edilen
hastalar ile konsiiltasyon talep edilmeyen hastalar karsilastirmali olarak analiz edilmistir. Hasta verileri hastanenin arsiv ve
otomasyon sisteminden retrospektif olarak elde edilmistir.

Bulgular: Ortanca hastanede yatis slresi bes giindii (1-43) ve hastalarin %17,3'inlin hastanede kalis siiresi 21 glinden
uzundu. Hastalarin %15,2'si yogun bakim Unitesine, %3,7'si de palyatif servisine nakledilmistir. En sik konsdiltasyon istenen
3 klinik enfeksiyon hastaliklar (%72,6), kardiyoloji (%38,3) ve radyoloji (%22,1) idi. Konsultasyon istenen hastalarda,
albiimin/globulin orani anlamli diizeyde daha disiik (p < 0,001), hastalik evresi daha ileri (p < 0,01) ve hastanede yatis
stiresi daha uzun (p < 0,001) bulundu.

Sonuglar:Onkolojihastalarinintedavisindekarsilasilanzorluklar, birdenfazlauzmanlikalanininkoordinelicabalarinigerektirmektedir.

Komplikasyonlar dnlemek, tedavi etkinligini artirmak ve klinik sonuglari iyilestirmek icin multidisipliner bir yaklasim sarttir.

Anahtar Kelimeler: kanser, hastaneye yatis 6zellikleri, konsultasyon, multidisipliner yaklasim

Introduction

Cancer is an increasingly significant health problem on a global
scale. Despite considerable progress in the management and
treatment of cancers, they continue to be among the leading
causes of death. Within our own nation, cancers rank as the
second most prevalent cause of mortality, surpassed only by
cardiovascular diseases [1,2]. The increase in life expectancy,
due in part to earlier diagnosis and novel therapies, has led to a
concomitant increase in the number of cancer outpatients and
emergency department visits [3]. The management of cancer
patients requires the collaboration of several medical disciplines,
namely medical oncology, surgery, pathology, radiation oncology
and other relevant specialties. This underscores the imperative
for a multidisciplinary approach to cancer treatment [4].

The aim of our study was to evaluate the reasons for
hospitalisation, length of stay, discharge status and consultation
processes of patients hospitalised in the oncology ward, to reveal
the difficulties in treatment processes and to emphasise the
necessity of evaluating oncology patients not only by oncologists
but also by other medical branch physicians. In this direction, we
aimed to show the importance of a multidisciplinary approach.

Material and Methods

The present retrospective study was designed to evaluate the
admission and consultation characteristics of patients admitted to
the medical oncology service of Etlik City Hospital between May
and June 2024. The study was conducted in accordance with the
Declaration of Helsinki and approved by the Scientific Research
Evaluation and Ethics Committee of Etlik City Hospital with the
approval number BADEK-2024-1243 on 18 December 2024.

Hospitalisation characteristics were evaluated by location,
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reason, duration and discharge status. The number of
consultations and the most frequently requested clinics were
determined as consultation characteristics. Subsequently, a
comparative analysis was conducted of the sociodemographic,
clinical, hospitalisation and laboratory parameters of patients
who requested consultation and those who did not. All the
data relating to the patients were obtained from the hospital's
automation system and patient records retrospectively. The
records were anonymised in such a way that patient identity
information was kept confidential and collected in a database.

Statistical Analysis

The collected data were analysed using SPSS 22.0 software.
Continuous variables were characterised by median (minimum-
maximum) andinterquartilerange (IQR) values, while categorical
variables were presented as frequency and percentage. Pearson
Chi-Square test was used to evaluate the differences between
patients with and without consultation, and p < 0.05 was
considered statistically significant. The objective of this method
was to conduct a detailed analysis of the hospitalisation and
consultation processes of patients hospitalised in the ward.

Results

The median age of the 376 patients hospitalised in the medical
oncology service in May-June 2024 was 63 years (20-90 years),
with a male-to-female ratio of 55.1% to 44.9%. The most prevalent
primary diagnosis was lung cancer (28.2%), followed by gastric
cancer (12.8%), colorectal cancer (11.7%) and breast cancer (10.1%).
The majority of patients were found to be in a metastatic stage
(66.8%),and 53.2% had at least one comorbidity, with hypertension
(31.4%) and diabetes (22.3%) being the most prevalent. Patients'
demographic and clinical characteristics are shown in table 1.



When the admission and discharge features of the patients

were evaluated, it was found that the majority were admitted
from the oncology outpatient clinic (64.1%) and the emergency
department (21.5%), while transfers from the intensive care
unit (4.5%) and other clinics to the oncology service were
less common. The most common reason for hospitalisation
was maintenance of oncological treatment (44.4%), followed
by infectious causes (13.6%), palliative care (16.5%) and
interventional procedures (12.8%). The median length of stay
was five days (range: 1-43 days) and 15.3% of patients required
hospitalisation for more than 21 days. In terms of discharge
status, the majority of patients (79.5%) were discharged home,
while 15.2% were referred to the intensive care unit and 3.7% to
palliative care. The mortality rate was 0.8%. The admission and
discharge characteristics of the patients are detailed in table 2.
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The median haemoglobin (Hgb) value was 10.9 g/dL (9.2-
12.3), while the total protein and albumin levels were 62 g/L
(56.0-68.0) and 35 g/L (30.0-39.9), respectively. The median
albumin/globulin ratio was 1.30 (1.07-1.59). Patients' enrolled

laboratory parameters are shown in table 3.

When analysing the consultation status of the patients, it was
found that 72.6% of the patients requested a consultation
in at least one department and the median of the number
of consultations was 2 (range: 0-7). The most commonly
requested specialties were infectious diseases (38.3%),
cardiology (26.3%), radiology (22.1%) and radiation oncology
(14.7%). Supporting specialties such as palliative care (16.5%),
intensive care (16.2%) and anaesthesia/analgesia (7.2%) were
also included in significant proportions. The departments for
which consultation was requested are summarised in table 4.
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When the relationship between consultation status and clinical

characteristics of the patients was examined, consultation
rates were more common in hospitalisations due to infectious
conditions, palliative care and interventional procedures (p <
0.001). Albumin/globulin ratio was lower in the consultation
group (p < 0.001). In addition, patients who were consulted
were found to be at a more advanced stage (p < 0.01) and had
a longer hospital stay (61.9%; 8 days or more) compared to
patients who were not consulted (p < 0.001). The relationships
between consultation status and clinical characteristics of the
patients are summarized in table 5.

Discussion

The most common cancers in men worldwide are lung,
prostate and colorectal, while the most widespread cancers in
women are breast, colorectal and lung [5]. The incidence of
cancer increases with age and the presence of comorbidities
[6-8]. Studies in the published literature show that the
incidence of cancer is more in men [9-11]. In our study as
well, the results were consistent with the literature indicating
that cancer incidence is associated with factors such as age,
gender, and comorbidities [8,9].

Guneysu et al. found that 43.5% of the total hospitalisations
in the medical oncology service were outpatient (outpatient
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clinic or appointment system), 48.8% were from the emergency
unit and 7.7% were from other units [5]. In a study by Sadik et
al. titled “Characteristics of cancer patients admitted to the
emergency department within one year’, it was reported that
approximately 60% of oncology patients admitted to the
emergency department were hospitalised [8]. In our study
as well, the majority of patients were admitted from medical
oncology outpatient clinics, while a portion were admitted
through emergency services. This finding highlights the need for
oncology wards to be structured in a way that accommodates
both scheduled treatment processes and urgent admissions,
indicating that both sources play a significant role in patient flow.

In studies in the literature, the principle cause for admission
of cancer patients to emergency departments or oncology
outpatient clinics were dyspnoea, pain, general condition
disorder and gastrointestinal symptoms [12-14]. In our study,
hospitaladmissions were predominantly due to the continuation
of oncological treatments. This finding underscores the critical
role of oncology wards not only in managing complications but
also in maintaining continuity of planned treatment protocols.
The frequent occurrence of infectious conditions, palliative care
needs, and interventional procedures among the causes of
admission further highlights the clinical diversity of oncology
inpatients and the necessity for multidisciplinary management.
The fact that our hospital is a large metropolitan referral center
serving patients from surrounding provinces significantly
contributes to this heterogeneity.

In our study, it was observed that the length of hospital stay varied
considerably, with a subset of patients experiencing prolonged
admissions. Additionally, a notable proportion of patients were
transferred to intensive care or palliative care units, indicating that
many of them had advanced-stage disease and complex clinical
conditions. Variations in hospital stay duration and discharge
status reported in the literature [15-17] may be influenced by the
clinical characteristics of the patient population, the availability
of palliative care services, and differences in institutional capacity.
In particular, the effectiveness and accessibility of palliative care
services appear to be key factors that directly impact the length
of hospital stay and discharge planning.

Studies in the literature show that cancer patients are mostly
anaemic in laboratory parameters and are at risk of malnutrition
[18]. In our study, it was found that the patients were anaemic
and albumin levels were low. Low albumin/globulin ratio, longer
hospital stay and higher proportion of metastatic patients in the
consulted group suggest that these patients have more severe
clinical conditions and are more prone to malnutrition.
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In a study by Aytekin et al (2014), an analysis of consultations
for patients hospitalised in a medical oncology ward revealed
that 43.5% of patients required consultation from at least one
specialty, with radiology, infectious diseases, and general
surgery being the most frequently consulted departments
[19]. Conversely, our study identified infectious diseases,
cardiology, and radiology as the most commonly consulted
specialties. Furthermore, substantial consultation rates
were observed from other specialties, including intensive
care, palliative care, anesthesiology and pain management,
radiation oncology, and general surgery. These findings
underscore the essential role of coordinated, team-based care
in treating individuals with cancer, stressing the importance of

integrated efforts beyond oncology alone.

The necessity of multidisciplinary evaluation in oncology care is
well-supported by numerous studies in the literature [20-22]. In
our study, patients who required consultations were more to be
at advanced disease stages, experienced longer hospital stays,
and exhibited more severe clinical and laboratory profiles. These
results emphasize the critical importance of inter-specialty
collaboration and the multidisciplinary approach in addressing
the complex management needs of cancer patients. Specifically,
the contributions of supportive care specialties are vital in
improving treatment efficacy and managing complications,
particularly in patients with advanced disease.

Limitations of the study

This study has several limitations. Firstly, the retrospective
and single-center design may limit the generalizability of
the findings to broader populations. Secondly, the study
period was limited to only two months, which may not reflect
potential seasonal variations or institutional fluctuations in
admission and consultation patterns. Additionally, due to the
retrospective design, some clinical or laboratory variables that
may have impacted outcomes could not be comprehensively
evaluated. Future prospective and multi-center studies with
longer follow-up periods are needed to validate these findings.

In conclusions, it has been observed that cancer patients
have long hospitalisations for a wide variety of reasons. The
treatment of these patients is a challenging process that
requires the collaboration of multiple clinical specialties. The
high rate of referral to intensive care units underlines the
management challenges and highlights the critical need for
specialized care. A multidisciplinary approach is essential in
the management of cancer patients to prevent complications,
increase treatment efficacy and improve patient outcomes.
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Travmatik unilateral transtibial ve transfemoral amputasyonu olan
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transtibial and transfemoral amputation
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Oz

Amag: Alt ekstremite amputasyonu olan bireyler uzuv kayiplarindan dolayr diisme riski altindadir. Protez kullanan
bireylerde diisme korkusunun artmasi bireylerin rehabilitasyon sirecini ve yasam kalitelerini olumsuz etkileyebilir.
Travmatik unilateral transtibial amputasyonu (TTA) ile transfemoral amputasyonu (TFA) olan bireylerin diisme korkusunun
karsilastiriimasi ve diisme korkusu ile iliskili olabilecek faktorlerin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Calisma kesitsel olarak planlandi. Calismaya 18-65 yas arasi unilateral TTA olan 30 birey ve TFA
olan 30 birey dahil edildi. Viziiel Analog Skala (VAS) ile saglam ekstremite, ampute ekstremite ve bel agrisinin siddeti
belirlendi. Numerik Derecelendirme Olcegi (NRS) kullanilarak genel protez, soket, protez ayak ve varsa protez diz eklemi
memnuniyetleri sorgulandi. Son 1 yil icerisinde diisme sayisi not edildi. Bireylerin diisme korkusu ise Uluslararasi Diisme
Etkinlik Olcegi (FES-) ile degerlendirildi.

Bulgular: Calismaya dahil edilen bireylerin son bir yil icerisinde %56.7'si en az bir defa diisme yasadigini belirtti. TTA ve TFA
gruplari arasinda VAS saglam ve rezidiiel ekstremite agrisi, son bir yil icerisindeki diisme sayisi arasinda istatistiksel olarak
anlamli fark saptandi (sirasiyla p = 0,011, p = 0,017, p = 0,024). VAS saglam ekstremite agrisi ve diisme korkusu arasinda
TTA grubunda istatistiksel olarak anlamli bir iliski saptandi (p = 0,004). VAS bel agrisi ile dlisme korkusu arasinda ise hem
TTA hem de TFA grubunda istatistiksel olarak anlamli iliski saptandi (sirasiyla p = 0,039, p = 0,043). Amputasyondan sonra
gecen sire ile diisme korkusu arasinda TFA grubunda anlamli bir iliski saptandi (p = 0,027).

Sonuglar: TTA olan bireylerde diisme korkusu, saglam ekstremite agrisi ve bel agrisi ile iliskilidir. TFA olan bireylerde ise
diisme korkusu bel agrisi ve amputasyondan sonra gegen sure ile iligkilidir. Ampute bireyleri olumsuz etkileyebilecek olan
disme korkusunun énlenmesi icin saglam ekstremite agrisi ve bel agrisi gibi iliskili faktorlerin belirlenmesi dnemlidir. Diisme
korkusunu onlemek icin iliskili olabilecek bu faktorlere yonelik rehabilitasyon uygulamalarinin planlanmasi gerekmektedir.

Anahtar kelimeler: transtibial amputasyon, transfemoral amputasyon, diisme, diisme korkusu
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Abstract

Aim: Individuals with lower limb amputation are at risk of falling due to limb loss. Increased fear of falling in prosthesis
users may negatively affect the rehabilitation process and quality of life. The aim of this study was to compare the fear
of falling in individuals with traumatic unilateral transtibial amputation (TTA) and transfemoral amputation (TFA) and to
determine the factors that may be associated with the fear of falling.

Material and Methods: This is a cross-sectional study. The study included 30 individuals with unilateral TTA and 30
individuals with TFA, aged 18-65 years. The Visual Analogue Scale (VAS) was used to determine the severity of intact
limb, amputated limb and low back pain. The Numeric Rating Scale (NRS) was used to assess satisfaction with the overall
prosthesis, socket, prosthetic foot, and prosthetic knee joint. The number of falls in the past year was recorded. Fear of
falling was assessed using the Falls Efficacy Scale International (FES-I).

Results: Among the individuals included in the study, 56.7% reported at least one fall in the last year. There was a
statistically significant difference between TTA and TFA groups in terms of VAS intact and residual limb pain and number of
falls in the last year (p =0.011, p=0.017, p = 0.024, respectively). A statistically significant relationship was found between
VAS intact extremity pain and fear of falling in the TTA group (p = 0.004). A statistically significant relationship was found
between VAS low back pain and fear of falling in both TTA and TFA groups (p = 0.039, p = 0.043, respectively). There was a
significant relationship between the time since amputation and fear of falling in the TFA group (p = 0.027).

Conclusion: Fear of falling is associated with intact limb pain and low back pain in unilateral TTA individuals. In unilateral
TFA individuals, fear of falling was associated with low back pain and time since amputation. In order to prevent fear of
falling, which may negatively affect amputees, it is important to identify associated factors such as intact limb pain and

Giris

Alt ekstremite amputasyonu (AEA) kas glict, yuriime ve denge
gibi fiziksel islevleri olumsuz etkilemektedir. AEA sonrasi olusan
ylrime asimetrisi sebebiyle enerji tiketiminin arttigi yeni ylrlyts
paternleri gelisir [1]. Ampute birey tarafindan benimsenen yeni
ylirliyus paternlerinde denge kontroliindeki eksiklikler sebebiyle
de diisme riski artar [2]. Disme; 6lim veya ciddi yaralanma ile
sonuglanabilen, fonksiyonel kisithlik ve sakatliga neden olabilen

onemli bir saglik sorunu olarak karsimiza ¢cikmaktadir [3].

Alt ekstremite amputasyonu sebebiyle protez kullanan
bireylerde disme korkusu artar ve bu korku nedeniyle
bireylerin sosyal katilimlar azalirken saglikla iliskili yasam
kaliteleri de olumsuz etkilenebilir [1,2]. Disme korkusunun
bireylerin rehabilitasyon siirecini de olumsuz etkileyebilecegi
belirtilmektedir [4]. Disme riski, ampute bireylerde dengenin
bozulmasi nedeniyle amputasyon anindan protez kullanmaya
basladiktan birkag yil sonrasina kadar yiksektir [5]. Unilateral
alt ekstremite amputasyonu olan bireylerin %52'sinin son
1 yil icinde distiguni, %49'unun disme korkusu yasadigi
belirtilmektedir [6]. Disme ile iliskili faktorler arasinda ileri yas,

low back pain. In order to prevent fear of falling, rehabilitation practices should be planned for these related factors.

Keywords: transtibial amputation, transfemoral amputation, falls, fear of falling

kas glicsizligu, eslik eden kronik hastaliklar, ylirime ve denge
bozukluklar, géorme bozukluklar, mental durum degisikligi
ve coklu ila¢ kullanimi yer almaktadir [6,7]. Transfemoral
amputasyonu (TFA) olan bireylerde bel agrisi, artralji, rezidtel
ekstremite veya protezle ilgili sorunlar diisme riskini arttiran

sebepler arasinda oldugu belirtilmistir [5].

Transtibial amputasyonu (TTA) ve TFA olan bireylerde diisme
korkusunu karsilastiran ve diisme korkusu ile iliskili faktorleri
inceleyen literatlirde az sayida c¢alisma bulunmaktadir.
Bu calismanin amaci, travmatik unilateral TTA ile TFA olan
bireylerin diisme korkusunun karsilastiriimasi ve disme

korkusu ile iliskili olabilecek faktorlerin belirlenmesidir.
Gereg ve Yontemler
Katilimcilar ve calisma dizayni

Bu arastirma kesitsel bir calisma olarak planlanmistir. Ocak
2024 ve Haziran 2024 tarihleri arasinda 3. basamak bir
hastanenin ortopedik rehabilitasyonu kliniginde tedavi alan
ve polikliniklere bagvuran TTA ve TFA olan bireyler calismaya
alindi. Calismaya 18-65 yas arasi, unilateral TTA veya TFA olan,

amputasyondan sonra gecen slire > 1 yil olup ve protezini aktif
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olarak kullanan 60 birey dahil edildi. 30 kiside TTA mevcut iken
30 kiside TFA mevcuttu. Bilateral alt ekstremite amputasyonu
ya da herhangi bir seviye (st ekstremite amputasyonu,
gorme veya isitme problemi, norolojik hastalig, kink veya
osteoporozu olan bireyler calisma digi birakildi. Arastirma
icin Ankara Bilkent Sehir Hastanesi Etik Kurulundan onay
alindi (Tarih:13.12.2023 no: E1-23-4437). Calisma Helsinki

Deklarasyonu Prensiplerine uygun olarak yuritulmistir.
Demografik ve klinik veriler

Bireylerin cinsiyet, yas, boy, kilo, amputasyon tarihi, kullandigi
protez, protezi glinliik kullanim siiresi, yardimci cihaz kullanimi
kaydedildi. Viziel Analog Skala (VAS) ile saglam ekstremite,
ampute ekstremite ve bel agrisinin siddeti belirlendi. Nimerik
Derecelendirme Olcegi (NRS) kullanilarak genel protez,
soket, protez ayak ve varsa protez diz eklemi memnuniyetleri
sorgulandi.Son 1yilicerisinde dlisme sayisinot edildi. Bireylerin
diisme korkusu ise Uluslararasi Diisme Etkinlik Olcegi (FES-I)
ile degerlendirildi. FES-I, 16 farkl glinlik yasam aktivitesi
sirasinda dusme ile ilgili endise diizeyi hakkinda bilgi saglar.
Her soru 1'den (hi¢ endise duymam) 4'e (cok endise duyarim)
kadar 4 puan ile degerlendirilir. Bu 6lcek denge ve yiriime
olctmleri ile iliskilidir. Disme riski ve fonksiyonel kapasitedeki
azalmayi 6n gérme konusunda givenilirlige sahiptir [8]. FES-
I'in Tlrkge gecerliligi ve glvenilirligi gosterilmistir [9].
istatistiksel Analiz

SPSS versiyon 23 (IBM Corp., Armonk, NY, ABD) kullanilarak

istatistiksel analizler yapildi. Kolmogorov-Smirnov testi

kullanilarak degiskenlerin normal dagilima uygunluguna
bakildi. Tanimlayici analiz verileri kategorik degiskenler icin
sayl (yluzde) ve surekli degiskenler icin ortalama + standart
sapma seklinde sunuldu. Kategorik degiskenler icin Ki-kare testi
kullanildi. Normal dagilim gosteren verilerde Bagimsiz grup t
testi kullanilirken normal dagilmayan verilerde Mann-Whitney
U testi kullanilarak ikili karsilastirmalar yapildi. Diisme korkusu
ve iliskili faktorler arasindakiiliski Spearman korelasyon katsayisi

ile belirlendi. istatistiksel olarak p < 0,05 anlamli kabul edildi.
Bulgular

Travmatik alt ekstremite amputasyonu olan toplam 60 erkek
birey calismaya dahil edildi. Katihmcilarin yas ortalamasi 39,51

+ 10,53, amputasyon sonrasi gecen siire ortalamasi

171,81 + 138,67 ay ve guinliik protez kullanim siresi ortalamasi
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12,86 * 3,71 saatti. Amputasyon tarafi 40 (%66,7) kiside sag
taraf ve 20 (%33,3) kiside sol tarafti. En stk amputasyon nedeni
30 (%50) kiside olmak tizere mayin yaralanmasiydi. 54 (%90) kisi
herhangi bir yardimci cihaz kullanmiyordu. Amputasyon sonrasi
gecen sire, glinlik protez kullanim stiresi, amputasyon tarafi
ve yardimci cihaz kullaniminda TTA ve TFA gruplar arasinda

istatistiksel olarak anlamli bir fark saptanmadi (Tablo 1).

Son 1 yil icerisinde bireylerin %56,7'si en az 1 defa diisme
yasadigini belirtti. TFA grubunun %67,7'si son 1 yil icerisinde
disme yasadigini ifade ederken, TTA grubunun %44,8'i ifade
etti. Son 1 yil icerisindeki diisme sayisi, VAS saglam ve rezidiel
ekstremite agrisi acisindan TTA ve TFA gruplan arasinda
istatistiksel olarak anlamli fark saptandi (sirasiyla p = 0,011, p
= 0,017, p = 0,024). VAS saglam ve rezidiel ekstremite agrisi
TTA grubunda yiiksek iken son 1 yil icerisindeki diisme sayisi
TFA grubunda daha yiiksekti. VAS bel agrisi, soket konforu,
protez ayak memnuniyeti, genel protez memnuniyeti ve FES-I
degerlerinde iki grup arasinda istatistiksel olarak anlamli fark
saptanmadi. FES-I degeri TTA grubunda 26,06 + 7,80 olarak
saptanirken TFA grubunda 24,80 + 5,54'idi (Tablo 2).

TTA grubunda, VAS saglam ekstremite agrnsi ve disme
korkusu arasinda istatistiksel olarak anlamli iliski saptandi (p
= 0,004). VAS bel agrisi ile diisme korkusu arasinda ise hem
TTA hem de TFA grubunda istatistiksel olarak anlamli iligki
saptandi (sirasiyla p = 0,039, p = 0,043) Amputasyondan sonra
gecen sire ile diisme korkusu arasinda TFA grubunda anlamli
iliski saptandi (p = 0,027) (Tablo 3). TTA ve TFA gruplarinda
amputasyondan sonra gecen sureleri ile dlisme sayisi arasinda

iliski saptanmadi (sirasiyla p = 0,842, p = 0,261).
Tartisma

Bu calismada TTA ve TFA olan bireyler arasinda diisme korkusu
agisindan bir fark saptanmadi. iki grup arasinda diisme sayisl,
saglam ekstremite agrisi ve rezidiiel ekstremite agrisi agisindan fark
saptandi. TTA olan bireylerde diisme korkusu, saglam ekstremite
agnisi ve bel agnsi ile iligkilidir. TFA olan bireylerde ise diisme

korkusu, bel agrisi ve amputasyondan sonra gecen sure ile iligkilidir.

Alt ekstremite amputasyonu olan bireyler uzuv kayiplarindan
dolayi kas guigsuizligu, kas iskelet sistemindeki kisitliliklar ve
asimetri nedeniyle diisme riski altindadir. Bu bireylerin her yil
%>52'sinin diistigu ve %75'inin tekrarlayan diismeler yasadigi
belirtilmektedir [10]. Unilateral AEA olan bireylerin yarisindan

fazlasi yilda en az bir disme yasarken, amputasyonu olmayan
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bireylerin %26's1 yilda en az bir diisme yasar [11]. Calismamizda
da literature benzer sekilde son bir yil icerisinde calismaya

katilan bireylerin %56,7'si diisme yasadigini belirtmistir.

Disme, viicutta ciddiyaralanmalara neden olabilirken sonrasinda
olusabilecek diisme korkusu uzun sireli immobilizasyona
sebep olarak bircok komplikasyona yol acabilir. Diisme
korkusunun artmasi tekrarlayan diismelerin olusmasina neden
olabilir [12]. Disme sonrasi kiriklar, diisme korkusu, protez
kullaniminin azaltilmasi ve ardindan gelen sosyal geri ¢ekilme
gorilebilmektedir [7]. Barnett ve ark. yaptigi calismada alt
ekstremite protezi kullanan her bes TTA olan bireyden biri
rehabilitasyon sirasinda dismekte oldugu bulunmustur. Bu
bireylerden bir yildan daha az protez kullanim deneyimi olanlarin
disme korkusu daha yiksek bulunmustur. Protez kullanan
bireylerde protez deneyimindeki artisin diisme riski icin onleyici
oldugu belirtilmistir [1]. Calismamizda, TTA olan bireylerde
amputasyondan sonra gegen siire ile diisme korkusu arasinda bir
iliski saptanmadi. TFA olan bireylerde ise amputasyondan sonra
gecen sure ile bir iliski saptandi. Bildigimiz kadaryla literatiirde
amputasyondan sonra gegen sre ile disme korkusu arasindaki
iliskiyi inceleyen bir calisma bulunmamaktadir. Bu konuda

prospektif daha fazla calismaya ihtiyag vardir.

Transfemoral amputasyonu olan bireylerde amputasyon
seviyesinin TTA olan bireylere gére daha proksimalde olmasi
nedeniyle daha fazla fonksiyonel bozukluga neden olmaktadir.
TFA olan bireyler denge bozuklugu ve fiziksel yetersizlik
nedeniyle dismeacisindan daharisklidir[13]. Disme ve diisme
korkusu TFA olan bireyler arasinda yaygindir ve yillik disme
oranlarl %66'ya kadar c¢ikmaktadir [14]. TFA olan bireylerin
rehabilitasyondan sonraki 1 yil icinde diisme olasiligi TTA olan
bireylere gore 1,4 kat daha fazla bulunmustur [15]. Benzer
sekilde calismamizda TFA olan bireylerin %67,7'si, TTA olan
bireylerin ise %44,8'i son bir yil icerisinde disme yasadigini
ifade etmistir. Disme korkusu acisindanise herikigruparasinda
anlamli bir fark saptanmamistir. TFA ve TTA olan bireylerde
postir ve denge gibi faktorlerin amputasyon seviyesinden
etkileniyor olmasi amputasyon seviyesinin diisme korkusunu
da etkileyecegini distndirtyor olsa da diisme korkusunu
etkileyebilen ve calismamizda incelenmeyen depresyon gibi
diger faktorlerin etkisi ile TFA ve TTA olan bireylerde disme
korkusu agisindan bir fark saptanmamis olabilir [16,17].

Pauley ve ark/nin yaptigi calismada disme ile iliskili risk faktorleri
arasinda sirt veya eklem agrisi, TFA seviyesi, rezidliel ekstremite
veya protezle ilgili dort veya daha fazla sorun olmasi yer aldigi
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belirtilmistir. Dlisme korkusuyla iliskili risk faktorleri arasinda ise
son bir yil icinde bireyin daha 6nce diismis olmasi bulunmaktadir
[18].Engenheiro ve ark. yaptigi bir calismada bel ve eklem agrisiile
glduk ve protezle ilgili yasanan sorunlarin diisme riskini arttirdig
belirtilmistir[5]. Belve herikialtekstremiteagrisidismeolasiliginin
artmasiyla iliskili degistirilebilir faktorler olarak tanimlanmustir.
Amputasyondan sonraki bir yillik donemde reziduel ekstremite,
saglam ekstremite ve bel agrisi olan bireylerde, bu ¢ bolge agrisi
olmayan bireylere kiyasla, tekrarlayan diisme bildirme olasiliginin
6,5 kat arttigr belirtilmistir [19]. Calismamizda da benzer sekilde
disme korkusu ile bel agrisi ve saglam ekstremite agrisi arasinda
iliski saptanmistir. Saglam ekstremite agrisi ile diisme korkusu
arasindaki iliskinin sadece TTA olan bireylerde olmasinin nedeni
calismamiza dahil edilen TTA olan bireylerin saglam ekstremite
agnsinin TFA olan bireylere gore daha fazla olmasi olabilir.

Galismamizin bazi kisithliklar bulunmaktadir. Ampute bireylerin
disme korkusunu etkileyebilecek denge, duygu durumlari ve
depresyon gibi faktorler bu calismada incelenmemistir. Calismaya
dahil edilen ampute bireylerin daha 6nce aldiklari rehabilitasyon
programlari degerlendirmeye dahil edilmemistir. Protez kullanan
toplum icerisinde yasayan travmatik amputasyonu olan erkek
bireyler incelenmistir. Bu nedenle ampute bireylerin genelini
yansitmiyor olabilir. Bu c¢alismanin kesitsel olmasi nedensel
iliskinin anlasilmasini zorlastiryor olabilir.

Sonug olarak, disme korkusu TTA olan bireylerde saglam
ekstremite agrisi ve bel agrisi ile iliskilidir. TFA olan bireylerde
diisme korkusu, bel agrisi ve amputasyondan sonra gegen siire
ile iliskilidir. Ampute bireyleri olumsuz etkileyebilecek olan diisme
korkusunun 6nlenmesi icin saglam ekstremite agrisi ve bel
agnisi gibi iliskili faktorlerin belirlenmesi 6nemlidir. Bu bireylerin
rehabilitasyon programinda bu iliskili faktorlerin géz oniinde
bulundurulmasive diisme korkusunu 6nlemekicin rehabilitasyon
uygulamalarinin planlanmasi gerekmektedir. Bu konu ile ilgili
daha fazla prospektif calismaya ihtiyagc bulunmaktadir.

Maddi destek ve cikar iliskisi

Arastirmacilarin herhangi bir ¢ikar iligskisi bulunmamaktadir.
Galismayi maddi olarak destekleyen kisi/kurulug yoktur.

Etik kurul onay:

Arastirma icin Ankara Bilkent Sehir Hastanesi Etik Kurulundan
onay alindi (Tarih:13.12.2023 No: E1-23-4437).

Yazarlarin katkisi

GKK: calismanin konsept ve tasarimlarinin olusturulmasi,

verilerin toplanmasi, makalenin taslaginin hazirlanmasi

ve yazimi MOA: calismanin konsept ve tasarimlarinin



olusturulmasi, makalenin taslaginin hazirlanmasi ve yazimi,

makalenin gozden gecirilmesi ve diizenlenmesi AP: verilerin

toplanmasi NK: makalenin taslaginin hazirlanmasi ve yazimi,

makalenin gdzden gecirilmesi ve diizenlenmesi YD: verilerin

analizi, makalenin gozden gegirilmesi ve diizenlenmesi KA:

makalenin gézden gecirilmesi ve diizenlenmesi
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0z
Amag: Gastrointestinal stromal tiimérler (GIiST), gastrointestinal sistemin en sik gériilen mezenkimal neoplazmlari olup

siklikla mide ve ince bagirsaktan kaynaklanmaktadir. Nadir gortilmelerine ragmen, son yillarda molekuler biyoloji ve
hedefe yonelik tedavi alanindaki gelismeler klinik sonuclari anlamli diizeyde iyilestirmistir.

Bu tek merkezli retrospektif calismanin amaci, GIST tanisi almis hastalarin demografik, patolojik ve tedaviye iliskin 6zelliklerini
degerlendirmek; rekiirrenssiz sagkalim (RFS) suresini ve tedaviye bagli tolerabiliteyi gercek yasam kosullarinda incelemektir.

GeregveYontemler: Eyliil 2022 ile Eyliil 2024 tarihleri arasinda Ankara Etlik Sehir Hastanesinde GiST tanisi almis hastalarin tibbi
kayitlari retrospektif olarak incelenmistir. Demografik 6zellikler, timor lokalizasyonu, mitotik indeks, immiinohistokimyasal
belirtecler, KIT/PDGFRA mutasyon durumu, cerrahi ve sistemik tedavi verileri, advers olaylar ve sagkalim sonuglari analiz
edilmistir. RFS, tedavi baslangicindan itibaren niiks, 6l1im veya son takip tarihine kadar gegen stire olarak tanimlanmustir.

Bulgular: Toplam 46 hasta calismaya dahil edilmis olup, ortanca yas 62,9 yil (Aralik: 41,8-82,0) ve %58,7'si erkekti.
Tumorlerin en sik yerlesim yerleri mide (%60,9) ve ince bagirsak (%34,8) idi. Tim hastalara cerrahi rezeksiyon uygulanmis,
%84,8'inde RO rezeksiyon saglanmistir. Hastalarin %58,7’sine adjuvan imatinib tedavisi verilmis, bu grubun %19,6'sinda
advers etki bildirilmistir. Ortanca 16,8 aylik takip siiresi boyunca 4 hastada (%8,7) niiks saptanmis, 1 hasta (%2,2) yasamini
yitirmistir. Ortanca RFS'ye ulasilamamistir. TUm&r boyutu, rezeksiyon durumu ve diger klinik degiskenler ile RFS arasinda
tek degiskenli analizde istatistiksel olarak anlamli iliski saptanmamistir.

Sonug: Bu calisma, GIST hastalarinin gercek yasam verilerine dayali klinik ve patolojik 6zelliklerine 1sik tutmaktadir. Bulgular
literatiirle blyuk 6lciide uyumlu olsa da, hasta sayisinin sinirli olusu ve kisa takip siiresi nedeniyle uzun dénem prognostik
faktorlerin daha net belirlenebilmesi icin prospektif ve cok merkezli calismalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: gastrointestinal stromal timor, gercek yasam verisi, hedefe yonelik tedavi, rekiirrenssiz sagkalim,

imatinib, yan etkiler

Sorumlu Yazar*: Selahattin Celik, Ankara Etlik Sehir Hastanesi, Tibbi Onkoloji.
E-posta: celikselahattin@gmail.com

Orcid: 0000-0002-5678-2633

Doi: 10.18663/tjcl.1695720

Gelis Tarihi: 10.05.2025 Kabul Tarihi: 26.05.2025

315


https://orcid.org/0000-0002-5678-2633
https://orcid.org/0000-0003-3247-5361

A~
RajsN

Celik et al.
I Gastrointestinal stromal timorler

Abstract

Aim: Gastrointestinal stromal tumors (GISTs) represent the most common mesenchymal neoplasms of the gastrointestinal
tract, frequently arising from the stomach and small intestine. Despite their rarity, recent advances in molecular biology
and targeted therapies have significantly improved clinical outcomes.

This single-center retrospective study aimed to characterize the demographic, pathological, and treatment-related
features of patients diagnosed with GIST, and to evaluate recurrence-free survival (RFS) and treatment tolerability under
real-world clinical conditions.

Material and Methods: We retrospectively reviewed medical records of patients diagnosed with GIST at Ankara Etlik
City Hospital between September 2022 and September 2024. Data regarding demographic characteristics, tumor
localization, mitotic index, immunohistochemical profile, KIT/PDGFRA mutation status, surgical outcomes, targeted
therapy administration, adverse events, and survival metrics were analyzed. RFS was defined as the time from treatment
initiation to recurrence, death, or last follow-up.

Results: A total of 46 patients were included, with a median age of 62.9 years (range: 41.8-82.0); 58.7% were male.
The most common tumor sites were the stomach (60.9%) and small intestine (34.8%). All patients underwent surgical
resection, with RO resection achieved in 84.8%. Adjuvant imatinib therapy was administered to 58.7% of patients, and
adverse effects were reported in 19.6% of those treated. During a median follow-up of 16.8 months, recurrence occurred
in 4 patients (8.7%) and 1 patient (2.2%) died. Median RFS was not reached. Tumor size, resection margin status, and other
clinical variables showed no statistically significant association with RFS in univariate analysis.

Conclusions: This study provides insight into the clinical and pathological characteristics of GIST patients in a real-world setting.
While the findings are largely consistent with existing literature, the limited sample size and short follow-up period underscore
the need for prospective, multicenter studies to better define long-term prognostic factors and optimize treatment strategies.

Keywords: gastrointestinal stromal tumor, real-world evidence, targeted therapy, recurrence-free survival, imatinib,

adverse events

Giris

Gastrointestinal stromal tiimorler (GIST), gastrointestinal sistemin
en yaygin mezenkimal timorleri olup, genellikle mide ve ince
bagirsak kaynakli olarak karsimiza ¢ikmaktadir [1]. GLOBOCAN
2022 verilerine gére, GIST insidansi yilda yaklasik 13.000 yeni
vaka olup, bu tiimorlerin gastrointestinal maligniteler arasinda
goreceli olarak diistik prevalansa sahip oldugunu gostermektedir
[2]. Erkeklerde ve kadinlarda benzer oranlarda gorilmekle birlikte,
ortalama tani yasi 60 civarindadir [3].

GIST’lerinpatogenezinde, hiicreylizeyindeyeralantirozinkinaz
reseptorleri olan KIT (CD117) ve PDGFRA genlerinde meydana
gelen kazanilmis mutasyonlar belirleyici rol oynamaktadir. Bu
mutasyonlar, reseptorlerin liganda bagimh olmayan surekli
aktivasyonuna neden olarak hicresel proliferasyonu tetikler.
imatinib, bu yolagi hedef alarak 6zellikle KIT mutasyonu
tastyan GIST'lerde etkili bir tirozin kinaz inhibitoridur [4].

Tumoruin gastrointestinal sistem icerisindeki lokalizasyonu, klinik
bulgular tizerinde belirleyici bir rol oynamaktadir. Mide kaynakl

GISTler siklikla dispepsi veya gastrointestinal sistemden kanama
gibi semptomlarla kendini gosterirken, ince bagirsak yerlesimli
timorlerde intestinal obstriiksiyon veya akut batin bulgularidaha
on planda olabilmektedir. Bununla birlikte, bazi kiiciik boyutlu
lezyonlar klinik olarak sessiz seyredebilir ve siklikla endoskopik
ya da radyolojik incelemeler sirasinda rastlantisal (insidental)
olarak tespit edilmektedir. Bu klinik farklliklar, hem tani stirecinde
uygulanacak algoritmalart hem de bireysellestirilmis tedavi
stratejilerinin belirlenmesini dogrudan etkilemektedir. [5].

GIST tanisinda; endoskopik ultrasonografi (EUS), bilgisayarli
tomografi (BT) ve manyetik rezonans goriintileme (MRG) gibi
ileri goruintiileme yontemleri yaygin olarak kullaniimakta olup,
kesin tani ise histopatolojik inceleme ve immunohistokimyasal
belirteclerin degerlendirilmesi sonucunda konulmaktadir. [6,7].

Tedavi secenekleri evreye, timorin biyukligline, mitotik
aktivitesine ve lokalizasyonuna bagh olarak degiskenlik
goOstermektedir. GIST tedavisinde cerrahi midahale, kiratif
yaklagimin temelini olusturmaktadir. 2000°li yillarin basinda
imatinib'in  klinik kullanima girmesiyle GIST tedavisinde
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sagkalimda anlamli artislar gozlenmistir. Yiksek risk tasiyan
olgularda adjuvan imatinib tedavisi standart oneri haline
gelmisken, ileri evre hastalarda ise imatinib basta olmak
Uzere cesitli tirozin kinaz inhibitorleri, sistemik hastalik
kontrolii  saglamak amaciyla kullaniimaktadir.  Ayrica,
belirli oligometastatik durumlarda (6rnegin izole karaciger
metastazi) bu ajanlar neoadjuvan ya da donustirici
(conversional) tedavi amaciyla da tercih edilebilmektedir. Bu
tlr vakalarda tam kiir saglanamasa bile, uzun sireli sagkalim

oranlarina ulasmak miimkin olabilmektedir [8,9].

Bu calismanin amaci, Ankara Etlik Sehir Hastanesi'nde GIiST
tanist almis ve takibi surdirilen hastalarin  demografik,
klinik ve histopatolojik 6zelliklerini retrospektif olarak analiz
etmek; uygulanan cerrahi ve sistemik tedavi yaklasimlarini,
tedaviye bagli advers etkileri ve rekirrenssiz sagkalim (RFS)
sonuclarini degerlendirmektir. Ayrica, prognostik faktorlerin
RFS Uizerindeki potansiyel etkilerini belirlemek hedeflenmistir.

Gereg ve Yontemler

Bu calisma, Ankara Etlik Sehir Hastanesi'nde vyurditilen,
retrospektif, tanimlayici ve tek merkezli bir arastirmadir.
Calismaya, 1 Eyltl 2022 ile 30 Eylil 2024 tarihleri arasinda
histopatolojik olarak gastrointestinal stromal tiimér (GIST)
tanist almis, en az 6 aylik klinik takibi bulunan ve eksiksiz
medikal kayitlarina erisilebilen hastalar dahil edilmistir. Eksik
veriye sahip olan, histopatolojik tanisi net olmayan ya da takibi
6 aydan kisa slren hastalar calisma disi birakilmistir. Etik onay,
Ankara Etlik Sehir Hastanesi Klinik Arastirmalar Etik Kurulu
tarafindan alinmistir (Karar No: AESH-BADEK1-2025-077).

Hasta verileri, hastane bilgi yonetim sistemi, patoloji arsivi
ve manuel hasta dosyalari kullanilarak retrospektif olarak
taranmis; elde edilen bilgiler iki bagimsiz arastirmaci tarafindan
capraz dogrulama yontemiyle kontrol edilerek veri butinlugi
saglanmistir. Kayit altina alinan parametreler arasinda yas,
cinsiyet, eslikeden komorbiditeler; timor lokalizasyonu, boyutu,
mitotik indeks, evresi, Ki-67 proliferasyon indeksi, rezeksiyon
durumu ve KIT/PDGFRA mutasyon durumu gibi histopatolojik
degiskenlerile uygulanan cerrahive sistemik tedavi yaklagimlari,
tedavi suiresi ve advers olay profili yer almaktadir.

Calismanin birincil sonlanim noktasi, rekirrenssiz sagkalim
(RFS) olarak tanimlanmistir. RFS, cerrahi veya sistemik tedavi
baslangicindan itibaren hastaligin lokal ya da uzak niiksiintin
saptandigi tarih, 6lim tarihi ya da son klinik takip tarihi
arasinda gegen stre olarak hesaplanmistir
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istatistiksel Analiz

Galismada elde edilen veriler, IBM SPSS Statistics for Windows,
versiyon 30.0 (IBM Corp., Armonk, NY, USA) yazilimi kullanilarak
analiz edilmistir. Tanimlayici istatistikler kapsaminda surekli
degiskenler ortalama + standart sapma veya medyan (minimum-
maksimum) degerleri ile, kategorik degiskenler ise frekans ve
ylizde oranlaryla ifade edilmistir. Sagkalim analizleri kapsaminda,
reklirrenssiz sagkalim (RFS) sureleri Kaplan-Meier metodu ile
hesaplanmis; sagkalim edrileri gruplar arasinda log-rank testi
kullanilarak karsilagtinlmistir. RFS (izerinde etkili olabilecek
prognostik faktorlerin belirlenmesi amaciyla tek degiskenli Cox
regresyon analizi uygulanmistir. Cok degiskenli analizler icin
yeterli 6rneklem bilyukligl saglanamamasi nedeniyle yalnizca
tek degisken modeller raporlanmistir. Tim istatistiksel testlerde
anlamlilik diizeyi p < 0,05 olarak kabul edilmistir.

Bulgular

Calismaya toplam 46 hasta dahil edilmistir. Biyolojik cinsiyet
dagilimi 27 erkek (%58,7) ve 19 kadin (%41,3) seklindedir. Tani
anindaki ortanca yas 62,9 yil olup, yas araligi 41,8 ile 82,0 yil
arasinda degismektedir. Tumor lokalizasyonlari acisindan en
stk mide (%60,9; n = 28), ardindan ince bagirsak (%34,8; n =
16) ve kolon (%4,3; n = 2) yerlesimi saptanmistir. Eslik eden
komorbid hastaliklar arasinda hipertansiyon (%45,7; n = 21)
ve diabetes mellitus (%30,4; n = 14) en sik bildirilen durumlar
olmustur. Hastalarin detayli demografik ve histopatolojik
ozellikleri Tablo 1'de sunulmustur.

incelenen tiim hastalara cerrahi rezeksiyon uygulanmustir. Patolojik
degerlendirme sonucunda, 39 hastada (%84,8) RO, 7 hastada
(%15,2) R1 rezeksiyon saglandigi bildirilmistir. Cerrahi sonrasi 27
hasta (%58,7) adjuvan imatinib tedavisi almis olup, bu grubun
9'unda (%19,6) tedaviye baglh advers etkiler gozlenmistir. Grade
4 duzeyinde halsizlik gelisen 2 hastada tedavi sonlandiriimis, 6
hastada ise gecici tedavi aralari verilmis ve ardindan tedaviye
devam edilmistir. Bir hastada QTc siiresi 455 msn olarak ol¢tlmiis,
ancak doz degisikligi yapilmaksizin tedavi stirdtrilmustdr.

Ortanca takip stiresi 16,8 ay olan kohortta 4 hastada (%8,7) nuks
gelismis; bunlarin birilokal, licli uzak metastaz seklinde seyretmistir.
Bu hastalarin ikisine cerrahi rerezeksiyon, diger ikisine ise sistemik
imatinib tedavisi uygulanmistir. Takip boyunca yalnizca 1 hasta
(%2,2) eksitus olarak kaydedilmistir. Tahmini ortanca sagkalim
stiresi 86,2 ay olup, gliven araligi hesaplamalarinda alt ve Ust sinir
degerlere ulasilamamis, bu nedenle sonuclar "non-reached (NR)"
olarak raporlanmistir (Tablo 2).
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Tani anindaki timor boyutu ile rekirrenssiz sagkalim (RFS)
arasindaki iliski degerlendirildiginde; capi <6 cm olan
tiimorlerde ortanca RFS siresine ulasilamamis (Not Reached,
NR), 6-10 cm araligindaki timorlerde ortanca RFS 40,1 ay
(%95 guiven araligi [GA]: 27,8-NR), >10 cm olan timorlerde ise
78,5 ay olarak hesaplanmistir. Ancak, timoér boyutu gruplari
arasinda RFS acisindan istatistiksel olarak anlamli bir fark
saptanmamistir (log-rank testi, p = 0,28) (Sekil 1).

Kaplan—Meier Estimates.

Strate == <Becm == 6-10cm == >10cm

RFS
@
g
]

p=028

Months
Number ot risk

20 5 2 2 o

14 8 2 2 0

Months

Sekil 1. Timor boyutuna gore RFS Kaplan-Meier egrileri.

Rezeksion sonrasi rezidii timor durumu ile rekirrenssiz
sagkalim (RFS) arasindaki iliski incelendiginde; RO rezeksiyon
uygulanan hastalarda ortanca RFS siiresine ulasilamamis
(NR), R1 rezeksiyon yapilan hastalarda ise ortanca RFS 34,0 ay
(%95 glven araligr: 27,8-NR) olarak hesaplanmistir. Gruplar
arasi karsilastirmada, RFS acisindan istatistiksel anlamliliga
ulasmayan ancak sinirda anlamhlk diizeyine yakin bir fark
go6zlenmistir (log-rank testi, p = 0,09) (Sekil 2).

Kaplon—Meier Estimates

Strata == RO == R1

RFS
o
g
R

p=0095

0 20 40 60 80

R1 7 5 1 0 0

0 20 40 60 80
Months

Sekil 2. Rezlidl tiimdre gore RFS Kaplan-Meier egrileri.

Hastalarin  demografik ~ &zellikleri ile uygulanan tedavi

yaklasimlarinin reklrrenssiz sagkalim (RFS) tizerindeki etkileri tek
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degiskenli Cox regresyon analizi ile degerlendirilmistir. Cinsiyet,
timor lokalizasyonu, timor boyutu, Ki-67 indeksi, mitotik
aktivite, cerrahi rezeksiyon sonrasi rezidii durumu ve adjuvan
imatinib tedavisi alma durumu ile RFS arasinda istatistiksel
olarak anlaml bir iliski saptanmamistir (p > 0,05). Bu bulgular
dogrultusunda, herhangi bir degiskenin RFS lizerinde belirgin
etkisi gorilmemistir. Ayrica, cok degiskenli analizlerin guivenilir
bicimde yapilabilmesi icin gerekli olan 6rneklem buyukligine

ulasilamadigindan, cok degiskenli modelleme yapilmamistir.

Tartisma

Bu calismada, GIST tanisi almis 46 hastalik bir kohort retrospektif
olarak analiz edilmis ve elde edilen bulgular mevcut literatir ile
karsilastinlmistir. GIST’ler, mide ve ince bagirsak kaynakl olmak
Uzere gastrointestinal sistemin en sik gorilen mezenkimal
timorleri arasinda yer almaktadir. Molekiler diizeyde, KIT ve
PDGFRA gen mutasyonlarinin hastalik biyolojisinde temel rol
oynadigi gosterilmis; bu bulgu, tirozin kinaz inhibitorlerinin
etkinligini aciklamakta ve kisisellestirilmis tedavi yaklagimlarini
mumkan kilmaktadir [10,11].

Galismamizda hastalarin %58,7'si erkek, ortanca yas ise
62,9 yil olarak saptanmistir. Bu dagilim, literatlirde bildirilen



50-70 yas araligi ve hafif erkek predominansi ile uyumludur
[12,13]. %60,9'unun  mide, %34,8'inin
bagirsak ve %4,3'tnin kolon lokalizasyonlu olmasi da 6nceki

Tumorlerin ince
epidemiyolojik calismalari desteklemektedir. Mide GiST'lerinin
dahasikgorilmesinekarsin,ince bagirsakyerlesimlitiimorlerin
daha agresif seyir gosterebildigi bilinmektedir [14,15].

Calisma popilasyonunun tamamina cerrahi
%84,8 olarak
hesaplanmigtir. Bu oran, hastalarin ¢ogunun lokalize ve

rezeksiyon
uygulanmis olup, RO rezeksiyon orani
rezektabl evrede olduguna isaret etmektedir. R1 rezeksiyon
orani %15,2 olup literatlirle paralellik gostermektedir; zira
yiksek riskli olgularda mikroskobik rezidl hastalik riski daima
g6z onlinde bulundurulmalidir [16].

Rezeksiyon turl ile RFS iliskisi degerlendirildiginde; RO
rezeksiyon yapilan hastalarda ortanca RFS’ye ulasilamazken,
R1 rezeksiyon vyapilan grupta bu siire 34,0 ay olarak
hesaplanmistir. istatistiksel olarak anlamliliga ulasmayan
ancak klinik acidan anlamli sayilabilecek bir fark saptanmistir
(p =0,09). Bu bulgu, RO cerrahinin prognoz tizerindeki olumlu
etkisine dair literatlrdeki verilerle 6rtlismektedir [17].

Hastalarin  9%58,7'si adjuvan imatinib tedavisi almis olup,
bu grupta %19,6 oraninda tedaviye bagh advers etkiler
gozlenmistir. Grade 4 diizeyinde halsizlik nedeniyle iki hastada
tedavi sonlandiriimis, digerlerinde gecici doz kesintileriile tolere
edilebilirlik saglanmistir. Bu sonuglar, daha 6nce yayinlanmis
cahismalarda bildirilen advers etki profiliyle uyumludur [18,19].

Takip siresince dort hastada (%8,7) rekirrens gozlenmis;
bunlarin biri lokal, Gicli uzak metastaz olarak saptanmistir. Bu
hastalara guincel kilavuzlar dogrultusunda rerezeksiyon veya
sistemik imatinib tedavisi uygulanmistir [20,21].

Calismamizda tahmini ortanca sagkalim stresi 86,2 ay olarak
hesaplanmis olup, alt ve st giiven araligina ulasilamamistir. Bu
durum, cerrahi sonrasi GIST hastalarinda uzun sagkalim stiresine
isaret etmekte ve imatinib tedavisinin sagkalimi olumlu yénde
etkileyebilecegini dustindirmektedir [22,23]. Ancak kisa takip

surresi, bu bulgunun yorumlanmasinda sinirlayicidir.

Tek degiskenli analiz sonuglarina gore; cinsiyet, lokalizasyon,
timor boyutu, mitotik indeks, Ki-67 skoru, rezeksiyon tipi ve
adjuvan imatinib kullanimi gibi degiskenlerin RFS (izerinde
anlamli etkisi saptanmamistir (p > 0,05). Bununla birlikte, bu tir
klinik degiskenlerin etkisinin istatistiksel anlamliiga ulasamamasi,
orneklem buyuklaginin sinirli olmasi ile iligkili olabilir. Cok
degiskenli analiz plani metodolojik olarak distnilmis olsa

A~
RajsN

Celik et al.
I Gastrointestinal stromal timorler

da, glvenilir bir model olusturmak icin gereken vaka sayisina
ulasilamamis, bu nedenle cok degiskenli istatistiksel modelleme
yapilmamistir. Literatlirde benzer 6rneklem buytkligine sahip
calismalarda da bu sinirhiliklar sik¢a vurgulanmaktadir [8].

Bu calismanin bazi sinirliliklar mevcuttur. Oncelikle, tek merkezli
ve retrospektif tasarimi, veri standardizasyonunu sinirlamistir.
Hasta sayisinin gorece az olmasi, 6zellikle alt gruplar arasinda
yapilan analizlerin istatistiksel glicinl zayiflatmistir. Molekiiler
hastada
olmasi, belirli prognostik belirtecler hakkinda alt analizlerin

analizlerin  yalnizca sinirh sayida yapilabilmis
gerceklestirilememesine neden olmustur. Ayrica, ortanca takip
stiresinin kisa olmasi, sagkalim verilerinin tam olgunlasmasina
engel teskil etmektedir. Bu nedenlerle bulgular dikkatli
yorumlanmali ve ileriye donik giiclii metodolojilere sahip

calismalara gereksinim oldugu g6z 6niinde bulundurulmalidir.

GIST hastalarinda

lokalizasyonu, cerrahi rezeksiyon tipi ve adjuvan imatinib

Sonu¢ olarak, bu calisma timor
tedavisi gibi klinik ve patolojik faktorlerin rekirrenssiz
sagkalim Uzerindeki etkilerini degerlendiren ve gercek yasam
verilerine dayanan glincel bir analiz sunmaktadir. Elde edilen
bulgular, mevcut literatlr ile biyik olclide ortiismekte ve
GIST'lerin klinige yansiyan seyri hakkinda onemli ipugclari
saglamaktadir. Sinirli 6rneklem buydkligine ve kisa takip
stresine ragmen, calismamiz gercek yasam pratiginde GIST
yonetimine dair degerli katkilar sunmakta; ozellikle cerrahi
sinir durumu ve adjuvan tedavi kararlarinin hasta prognozuna
etkisini vurgulamaktadir. Bu veriler, daha buyuk 6érneklemlerle
ve uzun dénem takip verileriyle desteklenecek ¢cok merkezli,
prospektif calismalara temel olusturabilir.

Maddi destek ve cikar iliskisi

Arastirmacilarin herhangi bir ¢ikar iligskisi bulunmamaktadir.
Galismayr maddi olarak destekleyen kisi/kurulus yoktur.

Etik kurul onayi

Etik onay, Ankara Etlik Sehir Hastanesi Klinik Arastirmalar
Etik  Kurulu No: AESH-
BADEK1-2025-077).

tarafindan alinmistir  (Karar

Yazarlarin katkisi

SC: calisma fikrini gelistirdi, hasta verilerini topladi, literatir
taramasini gerceklestirdi ve istatistiksel analizleri yapti, EEK: tim
islemleri gerceklestirdi ve makalenin son halini gézden gegirdi.
Her iki yazar da calismanin tiim asamalarina katkida bulundu ve
makalenin son halinden ortak sorumluluk tagimaktadir.
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Association between second trimester maternal hypothyroidism
and congenital heart diseases in fetuses: a retrospective study

Maternal hipotiroidi ile fetal konjenital kalp hastaliklari arasindaki iliski:
retrospektif bir calisma
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Abstract

Aim: This study aimed to investigate the association between second-trimester maternal hypothyroidism and congenital
heart diseases (CHDs) in fetuses.

Material and Methods: This retrospective study was conducted at Obstetrics and Pediatrics Training and Research Hospital
between June 2022 and December 2024. The patient group comprised mothers of children diagnosed with major CHDs,
while the control group included mothers of children without CHDs or with minor anomalies not requiring intervention.
Maternal thyroid status was determined by second-trimester TSH levels: >4.0 mIU/mL was classified as hypothyroid, while
0.2-4.0 mlU/mL was considered euthyroid. Statistical analyses, including ROC analysis, regression analysis, Chi-square test,
Fisher's exact test, and Mann-Whitney U test, were performed using SPSS 25, with p < 0.05 considered significant.

Results: The median TSH level was significantly higher in the CHD group compared to controls (p = 0.002). Logistic
regression analysis revealed that each unit increase in maternal TSH levels increased the risk of fetal CHD by 1.47 times
(95% Cl: 1.212-1.792, p < 0.001). ROC analysis determined an optimal TSH cutoff of 1.795 mIU/mL (AUC = 0.627; sensitivity:
59.6%, specificity: 59.4%). While differences in CHD subgroups were observed, including conotruncal and valvular defects,
these did not reach statistical significance (p > 0.05).

Conclusion: The study suggests a potential association between maternal hypothyroidism and fetal CHD.
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Oz

Amag: Bu calisma, ikinci trimesterdeki maternal hipotiroidi ile fetal konjenital kalp hastaliklari (KKH) arasindaki iliskiyi
arastirmayi amaclad.

Gerecg ve Yontemler: Bu retrospektif calisma, Haziran 2022 ile Aralik 2024 tarihleri arasinda Kadin Dogum ve Cocuk
Hastaliklari Egitim ve Arastirma Hastanesi'nde gerceklestirildi. Hasta grubu, major konjenital kalp hastaligi tanisi alan
cocuklarin annelerinden olusurken, kontrol grubu KKH olmayan veya miidahale gerektirmeyen mindr anomalilere sahip
cocuklarin annelerini iceriyordu. Annelerin tiroid durumu, ikinci trimesterde 6l¢lilen TSH seviyelerine gore belirlendi:
>4,0 mlU/mL hipotiroid, 0,2-4,0 mIU/mL 6tiroid olarak kabul edildi. istatistiksel analizler arasinda ROC analizi, regresyon
analizi, Ki-kare testi, Fisher'in kesin testi ve Mann-Whitney U testi yer almakta olup, tim analizler SPSS 25 kullanilarak
gerceklestirildi ve p < 0,05 anlamli kabul edildi.

Bulgular: Medyan TSH seviyesi, KKH grubunda kontrol grubuna gore anlaml derecede daha yiiksek bulundu (p = 0,002).
Lojistik regresyon analizinde, maternal TSH seviyelerindeki her bir birimlik artisin fetal KKH riskini 1,47 kat artirdig tespit
edildi (95% Cl: 1,212-1,792, p < 0,001). ROC analizi, TSH icin optimal esik degerini 1,795 mIU/mL olarak belirledi (AUC =
0,627; duyarlilik: %59,6, 6zgullik: %59,4). Konotrunkal ve valviler defektler gibi KKH alt gruplarinda farkliliklar gézlenmis
olsa da, bu farklar istatistiksel anlamliliga ulasmadi (p > 0,05).

Sonug: Calisma, maternal hipotiroidizm ile fetal KKH arasinda potansiyel bir iliski olabilecegini gostermektedir.

Anahtar Kelimeler: maternal hipotiroidizm, konjenital kalp hastaligi, fetal ekokardiyografi, tiroid fonksiyonlari

Introduction

Congenital heart diseases (CHDs) occur in approximately 1% of live
births and account for one-third of all major congenital anomalies
[1]. However, this prevalence may vary depending on regional and
environmental factors [2,3]. As one of the most common congenital
anomalies in newborns, CHDs are responsible for 30-50% of infant
mortality associated with congenital anomalies [4-7].

The causes of CHDs have been linked to a combination of
genetic predisposition and various environmental risk factors,
such as maternal illnesses, teratogen exposure, and maternal
phenylketonuria [2,8]. However, the genetic, epigenetic, and
environmental foundations of these defects remain incompletely
understood [9]. Despite advancements in diagnosis and
treatment, CHDs continue to play a significant role in childhood
morbidity and mortality, underscoring the critical importance of
early detection and identification of risk factors [4].

Thyroid hormones play a critical role in maintaining the health
of both the mother and fetus during pregnancy. During this
period, the thyroid gland increases its production of thyroxine
(T4) and triiodothyronine (T3) by approximately 50%, with a
corresponding rise in daily iodine requirements. While these
physiological changesoccurseamlesslyin healthy pregnancies,
thyroid dysfunctions can emerge in many women as a result
of pathological processes. Common thyroid disorders during
pregnancy include hypothyroidism, hyperthyroidism, and
nodular thyroid diseases, all of which can lead to significant
complications before, during, or after pregnancy [10].

Maternal hypothyroidism can have significant adverse effects
on pregnancy outcomes and fetal development [11-15]. Overt
hypothyroidism, in particular, has been associated with an
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increased risk of complications such as preterm birth, low
birth weight, pregnancy loss, gestational hypertension, and
impaired neurodevelopment in the fetus [13,16,17]. Studies
have also shown that maternal hypothyroidism can impact
various systems, including the cardiovascular system, and has
been linked to CHD [18-20]. Population-based studies in this
field have yielded conflicting results regarding the risk posed
by thyroid disorders on CHD [18,21].

In this study, we aimed to investigate the relationship between
CHDs and second-trimester maternal hypothyroidism, considering
the high prevalence of maternal hypothyroidism in our region.

Material and Methods
Study design

This retrospective study was conducted at the Giresun
Obstetrics and Pediatrics Training and Research Hospital
between June 2022 and December 2024. Initially, pediatric
cardiology clinic records were reviewed to identify children
diagnosed and followed with major CHDs during this period.
The maternal second-trimester thyroid function tests of these
children were collected, forming the patient group. For the
control group, children without CHD or with minor cardiac
anomalies that did not require intervention were identified
during the same period, and their mothers' second-trimester
thyroid function tests were gathered.

Thyroid function testing
Pregnant women with aTSH level above 4.0 mIU/mL were classified
as hypothyroid and referred to an endocrinologist for further

evaluation and levothyroxine treatment. Women with TSH levels
between 0.2 and 4.0 mIU/mL were considered euthyroid [10].



Exclusion criteria

Participants meeting any of the following criteria were excluded:
presence of systemic diseases, pregnancies achieved via in vitro
fertilization, smoking, biochemical orhematologicalabnormalities,
congenital fetal anomalies such as liver or neurological defects,
gestational diabetes or hypertension, chronic hypertension,
acute or chronic infections (e.g., fever, urinary tract infections,
hepatitis), renovascular diseases, maternal morbid obesity, pre-
pregnancy hypothyroidism or use of thyroid medication due to
other endocrine disorders, other endocrine conditions, missing
medical records or unavailable data.

Echocardiographic evaluation

Transthoracic echocardiographic assessments were performed
using a Philips Affiniti 50 device (Philips Healthcare, Best,
Netherlands) by an experienced pediatric cardiologist.
Congenital heart diseases identified in the study were
categorized into two groups as (1) Major CHDs: Moderate-to-
large ventricular septal defects (VSD), moderate-to-severe
pulmonary stenosis/atresia, moderate-to-severe aortic stenosis
(valvular), arcus hypoplasia/aortic coarctation, situs inversus
totalis/dextrocardia, atrioventricular septal defects (AVSD),
Tetralogy of Fallot, truncus arteriosus, transposition of the
great arteries (TGA), pulmonary artery sling, double outlet right
ventricle (DORV), hypoplastic left heart syndrome (HLHS), and
Ebstein's anomaly and (2) Minor CHDs: Defects not requiring
surgical or transcatheter intervention, such as patent ductus
arteriosus (PDA), patent foramen ovale (PFO), atrial septal
defects (ASD), and mild valvular regurgitation or stenosis.

Thyroid hormone measurement

Venous blood samples were collected in BD Vacutainer SST Il
Advance tubes during routine second-level ultrasonography.
The samples were centrifuged at 1500xg for 10 minutes to
obtain serum. Thyroid-stimulating hormone (TSH) and free
T4 levels were measured using a Roche Cobas e601 analyzer
(Roche Diagnostics GmbH, Mannheim, Germany).

This study was approved by the Giresun Education and
Research Hospital Ethics Committee (approval date:
25.12.2024; approval number: 2024/02). The study was
conducted in accordance with the ethical principles outlined
in the Declaration of Helsinki. Written informed consent was
obtained from the patients prior to inclusion in the study.

Statistical Analysis

All analyses were performed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA). The normality of data distribution
was assessed using the Shapiro-Wilk test. As a result, numerical
variables, including maternal age, maternal weight, TSH levels,
and FT4 levels, were found not to follow a normal distribution.
Therefore, non-parametric tests were used for these variables.
Numerical data were expressed as median (25-75 percentiles),
while categorical data were presented as counts and
percentages [n (%)]. Differences between categorical variables
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were evaluated using the Chi-square test. In cases where
expected cell counts were insufficient, Fisher’s exact test was
applied. Comparisons between numerical variables across
groups were conducted using the Mann-Whitney U test. For TSH
levels, which showed statistical significance, receiver operating
characteristic (ROC) analysis was performed to determine
diagnostic value and cutoff points. A significance level of p <
0.05 was considered statistically significant for all analyses.
Confidence intervals were calculated at a 95% confidence level.

Results

A total of 301 pregnancies were included in the study. The
median age of the participants was 28 years (25-32), and the
median weight was 68 kg (61.5-78). Among the pregnancies,
99.3% were singleton, and 0.7% were twin pregnancies.
According to laboratory data, the median TSH level measured
during the second trimester was 1.79 mIU/mL (Table 1).

When comparing the control group with the CHD group, TSH
levels were found to be significantly higher in the CHD group
(p = 0.002). However, no significant differences were observed
between the groups in terms of maternal age, weight, thyroid
status, history of diabetes, smoking, or trisomy (p > 0.05) (Table 2).
The area under the curve (AUC) was calculated as 0.627 (95%
confidence interval: 0.563-0.690) and found to be statistically
significant (p < 0.001). According to the Youden index, the optimal
cutoff value for TSH was determined to be 1.795 mIU/mL, providing

a sensitivity of 59.6% and a specificity of 59.4% (Table 3) (Figure 1).

ROC Curve
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Sensitivity
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Diagonal segments are produced by ties.
Figure 1. Receiver operating characteristic (ROC) curve for TSH levels

in predicting congenital heart disease.
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It was found that each unit increase in maternal TSH levels
increased the risk of fetal CHD by 1.47 times, and this
relationship was statistically significant (p < 0.001) (Table 4).

In this table evaluating the impact of maternal hypothyroidism

Discussion

Our study results, consistent with the literature, indicate an
association between maternal hypothyroidism and fetal CHD.
Through regression analysis, we determined that each one-unit
increase in TSH levels raises the risk of fetal CHD by 1.47 times.

Maternal hypothyroidism is a frequently encountered clinical

DEVECI&DUBUS HOS
Disability assessment in sleep disorder

on subgroups of major CHD, differences were observed in certain
subgroups such as conotruncal defects, septal defects, and valvular
anomalies in the hypothyroid group; however, these differences
did not reach statistical significance (p > 0.05) (Table 5).

condition, with its prevalence ranging from 2% to 17%, influenced

by factors such as diagnostic criteria, the stage of pregnancy, and
regional differences [22-24]. Numerous studies have indicated an
association between maternal hypothyroidism and a heightened
riskof congenital heartdefectsinthefetus,aswellas cardiovascular
conditions later in life during long-term follow-up [20, 25, 26]. The
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precise pathways through which maternal hypothyroidism may
lead to fetal heart disease remain unclear. However, it is thought
to disrupt the normal developmental processes of the fetal heart
in various ways. Research has also demonstrated that cardiac
remodeling is influenced by the reactivation of embryonic genes,
a process that may be influenced by thyroxine [20]. Hypothyroid
mothers have been found to experience placental dysfunction,
suggesting that thyroid hormones may have both direct and
indirect roles in the maturation of the cardiovascular system.
Additionally, thyroid hormones play a critical role in the formation
of cardiac septa and the development of outflow tracts [27,28].

Ahad et al. [28] investigated the impact of maternal
hypothyroidism on both the structural and functional aspects of
the fetal heart. This study holds particular significance as it was
conducted in Pakistan, where the prevalence of hypothyroidism
is notably high. Unlike our study, they did not find a significant
difference between the groups in terms of CHDs. However,
in their evaluation of functional parameters, a significant
difference was observed only in isovolumetric relaxation time.
Additionally, while no significant differences in CHDs were
found, the study identified significant differences in tricuspid,
mitral, and aortic annulus measurements between the groups,
with lower measurements reported in the hypothyroid group
[28]. This reduction was particularly emphasized in the fetal
left heart structures of the hypothyroid group. However, it is
believed that this reduction does not lead to structural stenosis
or hypoplasia. In our study, when groups were formed based on
thyroid status, no significant impact of maternal hypothyroidism
was observed in the analysis comparing subgroups of CHDs,
particularly those related to left heart structures.

In a cross-sectional case-control study conducted by Grattan
and colleagues over a 17-month period, a significantly higher
prevalence of CHD was observed in infants born to mothers
[29]. Regression analysis
revealed that maternal hypothyroidism was associated with
a 1.68-fold increased risk of CHD [29]. In our study, we found

with maternal hypothyroidism

that each one-unit increase in maternal TSH levels increased
the risk of fetal CHD by 1.47 times. Furthermore, in the same
study by Grattan et al. [29], heterotaxy, a subgroup of CHDs, was
reported to occur significantly more frequently in the maternal
hypothyroidism group. However, in our study, no significant
differences were found among the subgroups of CHDs.

Inthe studies conducted by Liuetal.[18] and Browne et al. [21], it
was similarly observed that maternal thyroid disorders, without
detailed categorization, significantly increased the risk of fetal
CHDs. Liu et al. [18] reported the most significant associations
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between maternal thyroid disorders and conotruncal defects,
while Browne et al. [21] highlighted a notable relationship
with left ventricular outflow tract obstruction heart defects.
However, since these studies did not differentiate between
hypothyroidism and hyperthyroidism, it is unclear which
specific thyroid dysfunction contributed to these outcomes. As
aresult, a direct comparison with our study cannot be made.

In a nationwide population-based cohort study using Danish
national registry data, Miao et al.[30] observed a significant
increase in the incidence of cardiovascular diseases, such as
hypertension, arrhythmias, and acute myocardial infarction,
in children born to mothers with hypothyroidism. However,
since infants with congenital anomalies were excluded
from the study design, the relationship between maternal
hypothyroidism and CHDs could not be assessed [30].

In their study, Dong et al. identified an association between
elevated maternal FT4 levels and an increased risk of fetal CHDs.
Additionally, they demonstrated that the free-to-total thyroxine
proportion serves as a better indicator for this relationship. This
association was found to be stronger when these markers were
assessed between the 12th and 18th weeks of pregnancy, while
measurements taken after the 18th week showed no significant
changes [19]. In our study, while we found a significant
relationship between elevated TSH levels and CHDs, FT4 levels
did not exhibit any significant effect. Based on the findings of
Dong et al.[19], evaluating thyroid function tests between the
12th and 18th weeks of gestation might have influenced the
FT4 results in our patient population.

Limitations of the study

This study primarily focused on evaluating maternal
hypothyroidism based on TSH and FT4 parameters, without
accounting for potential risk factors such as diet, genetic
predisposition, and environmental influences. Additionally,
the small sample size, reliance on data from a single center,
and the relatively short study period are significant limitations
that should be acknowledged. Additionally, we did not gather
information on the duration of maternal hypothyroidism
before achieving a state of euthyroidism, nor did we evaluate
the extent of fetal exposure to maternal hypothyroidism
during this time. Furthermore, our study does not provide
information on whether patients received medication or were
monitored clinically without treatment. These factors are
significant limitations, as they may impact fetal outcomes and
should be taken into account in future research. We believe
that to better understand the relationship between maternal
cardiac health,

hypothyroidism and fetal larger-scale,



multicenter, and prospective studies are needed. Such studies
should also investigate the effects of maternal hypothyroidism
on fetal cardiac rhythm and functional heart disorders.

In conclusion, This study suggests a potential association
between maternal hypothyroidism and fetal structural heart
diseases, emphasizing the importance of routine thyroid
function screening during the second trimester of pregnancy.
Future large-scale studies are needed to further elucidate this
relationship and to better understand how optimizing maternal
thyroid function may positively impact fetal cardiac health.

Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research
and/or authorship of this article.

Ethics approval

The study was approved by the Institutional Ethics Review
Board for Clinical Research of Giresun Education and Research

date: 25.12.2024;
approval number: 2024/02). Written informed consent was

Hospital Ethics Committee (approval

obtained from the patients prior to inclusion in the study.
Author contributions

Conceptualization, visualization, investigation, formal analysis,
data curation writing — original draft: BY, methodology, resources,
supervision writing - review & editing: MA,BY, Each author
reviewed and approved the published version of the study.

References

1. Hoffman JI, Kaplan S.The incidence of congenital heart disease.
J Am Coll Cardiol 2002; 39: 1890-900.

2.  Kula'§, Cevik A, Olguntiirk FR, Tunaoglu FS, Oguz AD, llhan MN.
Distribution of congenital heart disease in Turkey. Turk J Med Sci
2011;41: 889-893.

3. Botto LD. Epidemiology and prevention of congenital heart
defects. Cong Heart Dis Karger Publishers; 2015:28-45.

4.  Gilboa SM, Salemi JL, Nembhard WN, Fixler DE, Correa A. Mortality
resulting from congenital heart disease among children and adults
in the United States, 1999 to 2006. Circulation 2010; 122: 2254-63.

5. Petrini J, Damus K, Johnston RB. An overview of infant mortality
and birth defects in the United States. Teratology 1997; 56: 8-10.

6. Petrini J, Damus K, Russell R, Poschman K, Davidoff MJ, Mattison
D. Contribution of birth defects to infant mortality in the United
States. Teratology 2002; 66: S3-S6.

A~
RaisN

DEVECI&DUBUS HOS
I Disability assessment in sleep disorder

Yang Q, Khoury MJ, Mannino D. Trends and patterns of mortality
associated with birth defects and genetic diseases in the United
States, 1979-1992: An analysis of multiple-cause mortality data.
Gen Epidemiol 1997; 14: 493-505.

Atiq M. Early Diagnosis of Congenital Heart Disease Improves
Outcome. LNJPC 2020; 2 : 39-42.

Sun R, Liu M, Lu L, Zheng Y, Zhang P. Congenital heart disease:
causes, diagnosis, symptoms, and treatments. Cell Biochem
Biophys 2015;72:857-60.

Alexander EK, Pearce EN, Brent GA, Brown RS, Chen H, Dosiou
C et al. 2017 Guidelines of the American Thyroid Association
for the Diagnosis and Management of Thyroid Disease During
Pregnancy and the Postpartum. Thyroid 2017; 27: 315-89.

. van den Boogaard E, Vissenberg R, Land JA, van Wely M, van der

Post JA, Goddijn M et al. Significance of (sub) clinical thyroid
dysfunction and thyroid autoimmunity before conception and
in early pregnancy: a systematic review. Hum Reprod Update
2011; 17:605-19.

Haddow JE, Palomaki GE, Allan WC, Williams JR, Knight GJ,
Gagnon J et al. Maternal thyroid deficiency during pregnancy
and subsequent neuropsychological development of the child.
N Engl J Med 1999; 341: 549-55.

. Abalovich M, Gutierrez S, Alcaraz G, Maccallini G, Garcia A,

Levalle O. Overt and subclinical hypothyroidism complicating
pregnancy. Thyroid 2002; 12: 63-8.

Sahu MT, DasV, Mittal S, Agarwal A, Sahu M. Overt and subclinical
thyroid dysfunction among Indian pregnant women and its
effect on maternal and fetal outcome. Arch Gynecol Obstet
2010; 281: 215-20.

Ledn G, Murcia M, Rebagliato M, Alvarez-Pedrerol M, Castilla
AM, Basterrechea M et al. Maternal thyroid dysfunction during
gestation, preterm delivery, and birthweight. The Infancia y
Medio Ambiente Cohort, Spain. Paediatr Perinat Epidemiolr
2015;29:113-22.

Stagnaro-Green A, Abalovich M, Alexander E, Azizi F, Mestman
J, Negro R et al. Guidelines of the American Thyroid Association
for the diagnosis and management of thyroid disease during

pregnancy and postpartum. Thyroid 2011; 21: 1081-125.
Leung AS, Millar LK, Koonings PP, Montoro M, Mestman JH.

Perinatal outcome in hypothyroid pregnancies. Obstet Gynecol
1993; 81: 349-53.

Liu S, Joseph KS, Lisonkova S, Rouleau J, Van den Hof M, Sauve
R et al. Association between maternal chronic conditions and
congenital heart defects: a population-based cohort study.
Circulation 2013; 128: 583-9.

328



TJCL Volume 16 Number 1 p: 39-47

19.

20.

21.

22.

23.

24,

25.

329

Dong J, PengT, Li M-Q, Xie F, Wu J-N. Association between Maternal
Thyroxine and Risk of Fetal Congenital Heart Defects: A Hospital-
Based Cohort Study. Int J Endocrinol 2022; 2022(1): 3859388.

Zhang Y, Zhang L, Zhao W, Li N, Chen G, Ge J et al. Cardiac
structural and functional remodeling in the fetuses associated
with maternal hypothyroidism during pregnancy. Matern Fetal
Neonatal Med 2023; 36: 2203796.

Browne ML, Rasmussen SA, Hoyt AT, Waller DK, Druschel CM,
Caton AR et al. Maternal thyroid disease, thyroid medication use,
and selected birth defects in the National Birth Defects Prevention
Study. Birth Defects Res A Clin Mol Teratol 2009; 85: 621-8.

Ghanbari M, Ghasemi A. Maternal hypothyroidism: An overview

of current experimental models. Life sciences. 2017;187:1-8.

Gupta P, Jain M, Verma V, Gupta NK. The study of prevalence and
pattern of thyroid disorder in pregnant women: a prospective
study. Cureus. 2021;13(7)

Ezzeddine D, Ezzeddine D, Hamadi C, et al. Prevalence and

correlation of hypothyroidism with pregnancy outcomes among

lebanese women. Journal of the Endocrine society. 2017; 1: 415-22.
Sohail R, Yasmin H, Tasneem N, Khanum Z, Sachdeve PS, Pal SA et al.

The Prevalence of Subclinical Hypothyroidism During Early Pregnancy
in Pakistan: A Cross-Sectional Study. Cureus 2021; 13:e20316.

26.

27.

28.

29.

30.

Turunen S, Vadrasmaki M, Mannistd T, Hartikainen AL, Lahesmaa-
Korpinen AM, Gissler M et al. Pregnancy and Perinatal Outcome
Among Hypothyroid Mothers: A Population-Based Cohort
Study. Thyroid 2019; 29: 135-41.

Mittag J, Lyons DJ, Séllstrom J, Vujovic M, Dudazy-Gralla S,
Warner A et al. Thyroid hormone is required for hypothalamic
neurons regulating cardiovascular functions. J Clin Invest 2013;
123:509-16.

Abdul Ahad FA, Maria Murtaza, Midhat E Zahra Naqvi,
Mehnaz Atig. Cardiac involvement in fetuses of mothers with
hypothyroidism. Res Medical Sci Rev 2024; 2: 1929-35.

Grattan MJ, Thomas DS, Hornberger LK, Hamilton RM, Midodzi
WK, Vohra S. Maternal hypothyroidism may be associated with
CHD in offspring. Cardiol Young 2015; 25: 1247-53.

Miao M, LiuH, Yuan W, Madsen N, Yu, LaszI6 KD et al. Association
of Maternal Hypothyroidism With Cardiovascular Diseases in the
Offspring. Front Endocrinol (Lausanne) 2021; 12: 739629.

This article is an open access article distributed under the

terms and conditions of the Creative Commons Attribution
(CCBY) license (http://creativecommons.org/licenses/by/4.0/).



Turkish Journal of Clinics and Laboratory

To cite this article: Tak S, iscan HZ, Ozen A, Unal EU, Basar V, Tekin Tak B, Tiitlin U, Birincioglu CL. The effect of HbA1c on coronary artery bypass grafting
mortality and morbidity in concomitant diabetes mellitus and coronary artery disease. Turk J Clin Lab 2025; 2: 330-336.

B Research Article

The effect of HbA1c on coronary artery bypass grafting mortality
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Diyabetes mellitus ve koroner arter hastaligi birlikteliginde hba1c’nin
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Abstract

Aim: In our study, we aimed to comparatively examine the effect of HbA1c levels and diabetes disease on patients
undergoing isolated coronary bypass surgery.

Material and Methods: 200 consecutive patients (152 male, 48 female, mean age 61.1) who underwent coronary artery
bypass surgery (CABG) in our hospital were included in the study. The patients were divided into two groups. Group 1
consisted of patients with HbA1c 26.5 % (n=100) and group 2 consisted of patients with HbA1c <6.5% (n = 100). In group
1 all the patients were diabetic while in group 2, 30 patients were diabetic. There was no difference in preoperative risk
factors between the groups.

Results: Both groups had similar mortality rates. There was no difference in postoperative cerebrovascular accident,
myocardial infarction, renal dysfunction, reoperation, atrial fibrillation, sepsis and superficial local infections. There was
also no statistical difference in operative data, intensive care unit and hospital stay amongst the groups. In group 1,
five patients had mediastinitis whilst there were no cases in group 2 and this was statistically significant (p = 0.030).
Multivariate analysis revealed that an increase in postoperative blood glucose levels on the second postoperative day was
predictive for mediastinitis (p = 0.036). ROC analysis showed that HbA1c >7.65% was the threshold value for occurrence
of mediastinitis with a sensitivity of 80% and specificity of 65.6%.

Conclusion: As a result, poor control of blood glucose levels following CABG is a risk factor for infection and HbA1c is a
significant marker for identification of preoperative infection risk.
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Oz

Amag: Calismamizda izole koroner bypass ameliyati uygulanan hastalarda HbA1c dlizeyi ve diyabet hastaliginin etkisini
karsilastirmali olarak incelemeyi amacladik.

Gereg ve Yontemler: Calismaya hastanemizde koroner baypas cerrahisi geciren ardisik 200 hasta (152 erkek, 48 kadin, yas
ortalamasi 61,1) dahil edildi. Hastalar iki gruba ayrildi. Grup 1, HbA1c seviyesi > %6,5 olan hastalardan (n = 100) ve grup
2, HbA1c seviyesi < %6,5 olan hastalardan (n = 100) olusuyordu. 1. gruptaki hastalarin tamami diyabetik iken 2. gruptaki
hastalarin 30'u diyabetikti. Gruplar arasinda ameliyat 6ncesi risk faktorleri acisindan fark bulunmamaktaydi.

Bulgular: Her iki grupta da benzer 6lim oranlar vardi. Postoperatif serebrovaskiler olay, miyokard enfarktiisi, renal
disfonksiyon, reeksplorasyon, atriyal fibrilasyon, sepsis ve yilizeyel lokal enfeksiyonlar agisindan fark gortilmedi. Gruplar
arasinda operasyon verileri, yogun bakim tinitesinde kalis stiresi ve hastanede kalis stiresi agisindan da istatistiksel olarak
anlamlifark saptanmadi. Grup 1'de 5 hastada mediastinit goriliirken, grup 2'de hi¢ mediastinit goriilmedi ve bu istatistiksel
olarak anlamliydi (p = 0,030). Multivaryant analizlerine gore, ameliyat sonrasi ikinci gtinde kan sekeri duizeyindeki artisin
mediastinit acisindan 6ngoriici oldugu saptandi (p = 0,036). ROC analizi HbA1c > %7.65 degerinin, %80 duyarllik ve %65
6zglllik ile mediastinit icin esik deger oldugunu gosterdi.

Sonuglar: Sonug olarak, koroner baypas cerrahisi sonrasi kan sekeri diizeylerinin yetersiz kontroli enfeksiyon icin bir risk

faktortudir ve HbA1c preoperatif enfeksiyon riskinin belirlenmesinde 6nemli bir belirtectir.

Anahtar Kelimeler: HbA1c, koroner arter baypas cerrahisi, diyabetes mellitus, mediastinit

Introduction

Diabetes mellitus (DM) is a major global contributor to
morbidity and mortality, often leading to both microvascular
and macrovascular complications [1]. Reducing glycated
hemoglobin (HbA1c) levels to below 7%, a key indicator of
effective glycemic control, has been shown to significantly
decrease diabetes-related complications [2].

Coronary artery bypass grafting (CABG) is a well-established
surgical intervention with favorable long-term outcomes,
particularly when internal thoracic artery (IMA) grafts are
utilized. Optimal management of atherosclerosis-promoting
factors is crucial to the success of CABG. Numerous studies
have demonstrated that diabetic patients experience higher
rates of postoperative mortality and morbidity [3,4].

Postoperative complications such as acute renal failure,
deep sternal wound infections, and prolonged hospital stays
are more frequently observed in patients with type 1 DM
compared to non-diabetic individuals [3]. Diabetic patients
are at heightened risk for infections at both the sternotomy
and leg graft sites. Aggressive perioperative glycemic control
using insulin infusions [4], targeting blood glucose levels
below 150 mg/dL postoperatively, has been shown to reduce
early mortality and morbidity after cardiac surgery [5].

The American Diabetes Association recommends HbA1c
measurement for long-term glucose monitoring in diabetic
individuals [6]. HbATcis astable glycated hemoglobin complex
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formed by the irreversible binding of glucose to hemoglobin,
reflecting glycemic control over the preceding 90-120 days.
In 2008, the International Expert Committee established an
HbA1c threshold of 6.5% for diagnosing diabetes, contingent
on adherence to international standardization protocols [7].

This study aimed to evaluate the impact of HbA1c levels on
outcomes in patients undergoing isolated CABG by stratifying
them into two groups based on preoperative HbA1c levels.

Material and Methods
Study population

A total of 200 patients who underwent isolated CABG were
enrolled. Patients were divided into two groups based on
preoperative HbA1c levels: Group 1 (HbA1c = 6.5%) and Group
2 (HbA1c < 6.5%). All patients in Group 1 had diabetes, whereas
30 patients in Group 2 were diabetic (p < 0.001). There were no
statistically significant differences between the groups regarding
age, sex, biochemical parameters, or other risk factors (Table 1).

Study end points

Blood glucose levels were measured preoperatively,
intraoperatively, and on postoperative days 1, 2, and 3.
Lengths of stay in the intensive care unit (ICU) and hospital
were recorded. Complications during the follow-up period
were considered clinical endpoints and included mortality,
(CVA),

(MI), arrhythmia, renal dysfunction, atrial fibrillation (AF),

cerebrovascular accident myocardial infarction

reoperation, deep sternal infection, sepsis, superficial local



infection, and combined infection (deep + superficial). All
patients were monitored in the hospital’s outpatient clinic for
six months postoperatively.

Diabetes treatment

In Group 1, 16 patients received no treatment, 2 were managed
with diet alone, 50 were on oral antidiabetic drugs (OADs), 18 on
insulin therapy, and 14 on a combination of OADs and insulin. In
Group 2,among the 30 diabetic patients, 3 received no treatment,
2 were managed with diet, and 25 were on OAD therapy.

Perioperative glycemic control

Insulin infusion was administered following the Portland
Protocol. OADs and/or insulin were continued until the day
of surgery, provided fasting blood glucose levels were <200
mg/dL. Patients with higher levels received insulin until
stabilization below 200 mg/dL. During surgery, a solution of 25
U crystalline insulin in 250 mL saline was infused intravenously
at 10 mL/hour. Blood glucose levels were monitored hourly,
with insulin dosing adjusted accordingly.

This study complied with the Declaration of Helsinki and was
approved by the Ethics Committee of Tiirkiye Yiiksek ihtisas
Training and Research Hospital.

Statistical Analysis

Continuous variables were expressed as mean =+ standard
deviation; categorical variables were presented as frequencies and
percentages. Group comparisons were performed using the Mann-
Whitney U test for continuous variables and the chi-square or Fisher’s
exact test for categorical variables. Intragroup comparisons were
analyzed with the Wilcoxon signed-rank test. Receiver operating
characteristic (ROC) analysis was used to determine the HbA1c
cut-off for predicting mediastinitis. Logistic regression analysis
identified independent predictors of mediastinitis. A p-value <0.05
was considered statistically significant. Analyses were conducted

using SPSS v15.0 (SPSS Inc,, Chicago, IL, USA).
Results

No significant difference in early (30-day) mortality was
observed between the groups: 4 deaths (3%) in Group 1 and
3 in Group 2 (Table 2). No group differences were observed in
rates of reoperation, CVA, M, arrhythmia, renal failure, or sepsis
(Table 2). Postoperative complications occurred in 21 patients
in Group 1 and 13 in Group 2, though this difference was not
statistically significant (p = 0.132, Table 3). ICU and hospital stay
durations did not differ significantly (Table 3). The groups were
comparable regarding the number of distal anastomoses, aortic
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cross-clamp time, and cardiopulmonary bypass (CPB) duration
(Table 4). Off-pump CABG was performed in 3 patients in Group
1 and 5 in Group 2; the rest underwent CPB.

Superficial local infections were documented in 4 patients in
Group 1 (1 sternal, 3 saphenous sites) and 2 patients in Group 2
(saphenous site only), with no statistically significant difference
(p = 0.341) (Table 5). The only complication found statistically
significantin this study was deep sternal infection development.
While 5 patients developed deep sternal infection in Group 1, it
was not observed in any patientin Group 2 (p: 0.030) (Table 5).In
these patients, the diagnosis of medisatinitis was confirmed by
computed tomography. Debridement and sternal fixation were
performed in 4 patients, and omentoplasty was additionally
performed in 1 patientin Group 1. One patient did not undergo
surgery, treated with antibiotic therapy for 30 days. One of
these patients was a patient revised due to hemodynamic
instability in the early postoperative period, and this patient
died due to sepsis in the second postoperative month. When
the two groups were compared in terms of combined infection
development, the difference was observed to be statistically
significant (p:0.030) (Table 5).

Multivariate logistic regression analysis identified elevated
blood glucose on postoperative day 2 as the sole independent
predictor of mediastinitis (p = 0.036) (Table 6).

Group 2 exhibited statistically significant daily fluctuations
in blood glucose, whereas Group 1 showed no significant
reduction from day 1 to day 2 (p = 0.086), although other
changes were significant (Figure 1).

Glucose
(mg/dL)

Group
HbAlc<6.5
HbAlc26.5

) T T ) T

Preop Introp Postop 1.day  Postop2.day Postop 3. day

Figure 1. Daily changes of glucose measurement of the study

patients according to HbA1c value.

ROC analysis demonstrated an area under the curve (AUC)
of 0.737 for HbA1c in predicting mediastinitis. A threshold of
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7.65% yielded 80% sensitivity and 65.6% specificity.
Discussion

Cardiovascular mortality is two to five times higher in diabetic
patients than in non-diabetic individuals [8]. Several studies
have shown elevated postoperative mortality and morbidity
[9,10].
glycemic control via insulin infusion has been associated with

in this population However, tight perioperative
improved outcomes [11,12]. These results draw attention to the
importance of strict glycemic control in the period after CABG.

Our findings revealed similar early mortality in both HbA1c
groups. Although some previous studies reported no
significant effect of diabetes on CABG outcomes [7], Bundhun
et al. found increased mortality among diabetic patients in a
meta-analysis of 11 studies involving 12,965 patients [9].

Pathophysiologic mechanisms underlying poorer outcomes
in diabetic patients include end-organ damage, metabolic
derangements, electrolyte disturbances, increased myocardial
oxygen demand, and immune dysfunction. Hyperglycemia
impairs neutrophil function, increases infection susceptibility,
and disrupts coagulation and endothelial function. Some
studies [13,14] found that high glucose values were an
important risk factor for wound site infections, and there was
a high correlation between maintaining glucose control and
reduction in infection and sternal opening rates. In our study,
deep sternal infection was significantly more common in the
high-HbA1c group. Although superficial infections were not
statistically different, the combined infection rate was. One of
the 5 patients with mediastinitis underwent reoperation due to
hemodynamic instability in the early postoperative period and
the etiology may be re-surgery instead of poor glycemic control
in this patient. Logistic regression identified postoperative day
2 hyperglycemia as a significant risk factor, underscoring the
importance of tight glycemic control after CABG. Therefore,
maintaining blood glucose control with aggressive treatment
after surgery is of great importance in terms of reducing the
risk of postoperative infection development. Alserius et al.
reported that HbATc > 6% was associated with an increased
risk of superficial sternal infection and mediastinitis after CABG
in a study of 605 patients [15]. Halkos et al. reported that HbA1c
elevation was significantly associated with an increased risk of
deep sternal infection after CABG and found the cut-off value
as 7.8% for this complication [16]. In our study, we found the
cut-off value of HbA1c as 7.65% for deep sternal infection with a
sensitivity of 80% and specificity of 65.6%. In contrast, Goksedef
et al. reported that HbA1c elevation did not pose a risk for
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mediastinitis development after CABG, but mediastinitis and
local sternal infection were more common in the patients with
high intraoperative blood glucose levels [17]. In our study, we
found that high blood glucose levels on the 2nd postoperative
day were significantly continued in the HbA1c > 6.5% group
with more common mediastinitis and superficial local infection
compared to the other group. Interestingly, 30% of patients
in the low-HbA1c group had diabetes but experienced no
mediastinitis, suggesting that well-controlled diabetes may
not pose an increased infection risk. Our findings support the
notion that poor glycemic control, rather than the diagnosis of
diabetes itself, is the primary risk factor.

Diabetes is also considered as an independent risk factor for
neurological complications after CABG, and delirium and
stroke are the most common of these complications.Zhongmin
Li et al. [18] argued that there was no increase in neurological
complications in diabetic patients. In our study, neurological
events were observed in 3 patients in Group 1 and 1 patient
in Group 2, but this difference was not statistically significant.

According to the results of the Synergy Between Percutaneous
Coronary Intervention with Taxus and Cardiac Surgery (SYNTAX)
study of 1800 patients, revascularization was more observed in
diabetic patients after both CABG and percutaneous coronary
intervention (PCl) compared to non-diabetic patients [19].
In this study, postoperative MI findings were observed in 3
patients in the HbA1c >6.5% group and 2 patients in the other
group, but this difference was not statistically significant. Long-
term follow-up studies will be more appropriate to evaluate
revascularization after coronary bypass surgery. Therefore, our
study is not suitable for evaluating this complication since it
involves the early period after CABG.

Atrial fibrillation is the most common arrhythmia observed
after cardiacsurgery[20,21]. Apartfrom the proven classical risk
factors, new mechanisms have now been introduced especially
considering the role of inflammation in AF pathophysiology.
One of the newly identified risk factors is the HbA1c levels in
diabetic patients. There are studies demonstrating an inverse
correlation between HbA1c levels and postoperative AF and
showing that the incidence of AF is decreased in the presence
of high HbA1c levels [22]. Iguchi et al. [23] showed that the
incidence of AF was higher in patients with HbA1c level below
6.5% in a population study. Contrary to these data, Dublin et
al. [24] showed that the risk of developing AF increased with
increasing HbA1c levels in a population-based study on 1410
patients newly diagnosed with AF. In our study, although it



was not statistically significant, AF was observed in 9 patients
in the HbA1c <6.5% group, while it was observed in 5 patients
in the other group. Although the effect of HbA1c level on AF is
still controversial, one alleged mechanism is the emergence of
higher doses of insulin need for postoperative blood glucose
regulation is protective for AF development.

Given the high morbidity and mortality of mediastinitis, delaying
elective CABG in patients with HbA1c > 7.65% to allow for
better glycemic optimization may be advisable. Tight glycemic
regulation is endorsed by the American Heart Association,
particularly targeting blood glucose <180 mg/dL perioperatively
[25]. It will be possible on the day of surgery with high doses of
insulin therapy even in patients with poor glycemic control. As
in our study, the patients with good blood glucose regulation in
the long term have a lower risk of developing complications after
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CABG. Thus, HbA1c, which is an indicator of long-term glycemic
control, is a valuable method that can be used to evaluate
preoperative risks for cardiac surgery, especially infection.

Limitations of the study

This study was conducted at a single center with a limited
sample size. The findings pertain to early postoperative
outcomes; long-term effects of HbA1c on CABG complications
warrant further investigation in larger, multicenter studies.

In conclusion, effective glycemic control significantly reduces
the risk of infection following CABG. HbA1c is a reliable
measure of long-term glucose regulation and may serve as a
useful preoperative risk stratification tool.
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The effect of overweight and patient position changes on perfusion
index after anesthesia induction

Fazla kilo ve hasta pozisyon degisikliklerinin anestezi indliksiyonundan
sonra perfilizyon indeksi lizerindeki etkisi
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Abstract

Aim:The relative variability in the perfusion index (Pl) observed after anesthesia induction, due to the effect of surgical positions,
is influenced by multiple factors. The aim of this study was to investigate changes in Pl in patients undergoing surgery in the
supine, prone, and sitting positions, and to assess the effect of body mass index (BMI) on the relative change in PI (API).

Material and Methods: This is a prospective cross-sectional observational study. A total of 82 patients were enrolled
between June 2023 and December 2023, including individuals over 18 years of age. The study investigated the effects of
different patient positions (supine, sitting, and prone) and BMI on the relative change in perfusion index.

Results: Of the patients, 52.4% were male (n = 43). It was found that 43.9% of the patients had a BMI greater than 25 kg/m?
(n = 36). The operations were performed in the prone position in 32.9% of cases (n = 27), supine position in 32.9% (n = 27),
and sitting position in 34.1% (n = 28). No statistically significant difference was observed in the Pl value at 0 minutes across
all groups. The Pl values at 10, 20, and 30 minutes were highest in Group 1 patients. It was found that the Pl values were
statistically higher in patients with a BMI <25 at all time intervals (p < 0.001). The ability of a BMI of 25 or greater to predict
APl after anesthesia induction was analysed, and the area under the ROC curve showed a sensitivity of 91% and specificity of
93%. The cut-off value, according to the maximum Youden index, was 0.96, with a confidence interval of 91-99% (p < 0.001).

Conclusion: The change in the Pl value after anesthesia induction was found to be greater in patients positioned prone.
This change significantly impacts API, particularly when the BMI = 25 cut-off is applied.
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Oz
Amag: Anestezi indlksiyonundan sonra cerrahi pozisyondaki degisiklikle gézlenen perfiizyon indeksi (Pl) degerindeki

degisiklik bircok faktorden etkilenir. Bu calismanin amaci sirtlistd, ylzlstli ve oturma pozisyonlarinda ameliyat edilen
hastalarda Pl'daki degisikligi ve viicut kitle indeksinin (VKI) Pl'daki (API) bagil degisiklik (izerindeki etkisini arastirmaktir.

Gereg ve Yontemler: Bu prospektif kesitsel gozlemsel bir calismadir. Haziran 2023 ile Aralik 2023 arasinda 18 yas Ust,
sirtiistli, oturma ve yiiziistii pozisyonlarda olmak izere toplam 82 hasta kaydedildi ve hasta pozisyon degisiklikleri ve VKi
degerlerinin API Gzerindeki etkileri arastirildi.

Bulgular: Hastalarin %52,4'iniin erkek oldugu (n: 43) gériildi. Hastalarin %43,9'unun (n:36) BKi'sinin 25 kg/m2’nin
Uzerinde oldugu gortlmustir. Cerrahi operasyonlar %32,9 yiizlistli pozisyonda (n:27), %32,9 sirtlstli pozisyonda (n:27)
ve %34,1 oturur pozisyonda (n:28) gerceklestirilmistir. Tum gruplarda Pl 0 degerinde istatistiksel olarak anlaml bir fark
olmadigi gorilmektedir. PI 10-20-30 degerinin grup 1 hastalarinda en yiksek diizeyde oldugu gorilmektedir. Tim
zaman araliklarinda BKi <25 olan hasta gruplarinda Pl degerlerinin istatistiksel olarak daha yiiksek oldugu gériilmektedir
(p<0,001). BKi 25 olan hastalarin anestezi indiiksiyonu sonrasi APl'yi tahmin etme yetenegi incelendiginde, ROC egrisi
altinda kalan alanin duyarhhgr %91, 6zgulligi ise %93 olarak bulunmustur. Maksimum Youden indeksine gore kesme
degeri %91-99 giiven araligiyla 0,96'dir (p<0,001).

Sonug: Anestezi indliksiyonundan sonra Pl'deki bagil degisimin yuzlstu pozisyondaki hastalarda daha ylksek oldugu

Introduction

It is common for certain vital signs to be affected after
anesthesia induction, with hypotension and bradycardia
being the most common. Several factors can contribute
to the hypotensive effects of anesthetic induction [1]. In
obese patients, hemodynamic parameters are influenced by
changes in patient position during surgery. Blood pressure
abnormalities after anesthesia induction are common in
obese individuals. Additionally, bradycardia and hypotension
may occur due to reduced venous return to the heart, which is
caused by increased intrathoracic pressure during mechanical
ventilation. This may lead to changes in the pulmonary
vascular system and the patient's hemodynamics. In addition
to these effects, the position in which the patient is placed
during anesthesia may reduce venous return to the heart,
alter ventilation and perfusion in the dependent regions
of the lungs, and influence hemodynamic parameters [2].
Obesity is assessed using the Body Mass Index (BMI), which is
calculated by dividing a person's body weight by the square
of their height (kg/m?). Individuals with a BMI greater than 30
are classified as obese [3]. Obese patients are at increased risk
of certain complications during anesthesia, such as difficulties
with intubation and mechanical ventilation. In addition,
compared to patients with a normal BMI, they tend to have
higher peak airway pressures during mechanical ventilation

bulunmustur. BMI>25 kesme degeri kabul edilirse bu degisim API'yi yiiksek oranda etkiler.

Anahtar Kelimeler: hasta pozisyonlari, perflizyon indeksi, obezite, anesteziyoloji

and may experience lower blood pressure [4]. Hypotension
and reduced venous return to the heart in obese patients can
increase myocardial workload and oxygen demand [5-6]. The
Perfusion Index (PI) is the ratio of pulsatile to non-pulsatile
blood flow, as measured by pulse oximetry. It is commonly
used to assess peripheral perfusion and sympathetic nervous
system activity. The Pleth Variability Index (PVI) quantifies
changes in the amplitude of the plethysmographic waveform
in response to respiratory variations and is considered to
reflect intravascular volume status [7].

The hypothesis of our study was that changes in body position
after the induction of general anesthesia, as well as obesity,
influence the perfusion index (PI) values. In this study, we
investigated changes in hemodynamic parameters and Pl
values in patients with a BMI of 25 or higher and those with
a normal BMI, following anesthesia induction in the prone,
sitting, and supine positions.

Material and Methods

Study design

We conducted a prospective, cross-sectional observational
study, and obtained ethics committee approval from
the Amasya University Ethics Committee (Approval No:
2023000046-1).The study adhered to the ethical principles
outlinedin the declaration of Helsinki. The study was registered
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at ClinicalTrials.gov (ID: NCT96742619). In preparing our
report, we adhered to the CONSORT checklist and followed
the guidelines outlined in the STROBE statement. Written
consent was obtained from all participants.

Inclusion criteria

Atotal of 82 patients aged over 18 years were enrolled between
June 2023 and December 2023. The study included patients
undergoing laparotomy in the supine position, shoulder
surgery in the sitting position, and lumbar disc herniation
surgery in the prone position.

Exclusion criteria

Patients under 18 years of age, those with peripheral circulation
problems, heart failure, or heart valve disease, and patients
unable to orient themselves were excluded from the study.

Patient and data collection

Patients scheduled for surgery in the prone position were
classified as Group 1, those scheduled for surgery in the sitting
position as Group 2, and those scheduled for surgery in the
supine position as Group 3. All patients were then transferred
to the operating room. Peripheral intravenous (IV) access
was established using a 20 Gouge IV cannula. Patients were
fasted for 6 hours and administered 500 cc of lactated Ringer's
solution intravenously prior to transfer to the operating room.

Protocol

Premedication was administered 10 minutes prior to surgery
with 1 mg IV midazolam and 40 mg IV pantoprazole. Routine
monitoring included electrocardiography (ECG), oxygen
saturation (Sp0O,), pulse oximetry, non-invasive blood pressure
(NIBP), and mean arterial pressure (MAP), all of which were
recorded. Pl and Pleth Variability Index (PVI) values were
measured using the finger probe of a Pl device (Masimo Corp,
Irvine, CA, USA) placed on the right index finger. All values
were recorded at minute 0. Body Mass Index (BMI) values (kg/
m?) were calculated using height and weight measurements
for all participants. Preoperative data including age, sex, room
temperature, and BMI were also recorded.

For anesthesia induction, propofol 1.5-2 mg/kg IV, fentanyl 1-2
mcg/kg IV, and rocuronium 0.6 mg/kg IV were administered,
followed by bag-mask ventilation. After achieving muscle
relaxation, patients were intubated and connected to a
mechanical ventilator. A 50% oxygen (O,)-air mixture was
administered, with tidal volume set to 6-8 ml/kg, frequency
12-15/min, PEEP: 5 cm H,0, and sevoflurane 2% MAC was
used to maintain anesthesia. The patient was positioned in
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either the supine, prone, or sitting position for surgery. HR,
Sp0O,, MAP, PI, and PVI values were recorded at 10, 20, and 30
minutes post-positioning.

During the intraoperative period, Ringer's lactate was infused
at4-8 ml/kg/min, with 250 mladministered if MAP was <65 mm
Hg. If MAP remained <65 mm Hg despite fluid administration,
1-2 mg of norepinephrine was given intravenously. At the
end of the surgical procedure, the muscle relaxant effect was
reversed with 200 mg IV sugammadex. Patients with adequate
spontaneous respiration and muscle strength were extubated
and transferred to the post-anesthesia care unit.

HR, MAP, PI, and PVI values were recorded at 10, 20, and 30
minutes. The relative change in Pl value (API) at 30 minutes post-
surgery was calculated using the formula: API = (Pls, - Plo) / Pl,.

Statistical Analysis

The study by Min JY et al [8] was used to calculate the sample
size. The sample size of patients was calculated using G-Power
3.1.9.4. The effect size was calculated to be 0.39 with a type 1
error of 0.05 (the power of the study was 0.80) and the total
number of patients was 80. To avoid missing data, 82 patients
were included in the study. Data were analysed using IBM SPSS
statistical package, version 25.0 (Chicago, IL, USA).Kolmogorov-
Smirnov tests were used to analyse the normality of the data
distribution. Continuous numerical data were expressed
as standard deviation and median range. Demographic
characteristics were summarised as frequency percentages.
One-way ANOVA analysis with post-hoc Bonferroni correction
was used to analyse group variables. Independent samples
t-test and Mann-Whitney U test were used to analyse Pl values
at different time points in patients with normal and above
normal BMI values. Pearson correlation analysis was used to
determine the possible relationship between BMI and relative
change in PI. A value of p<0.05 was considered statistically
significant. An ROC curve was calculated using the best cut-
off value. A BMI of 25 or higher was used as the cut-off value.
Youden index to measure the ability of BMI variability to
predict APl after induction of anesthesia.

Results

A total of 82 patients data were analysed. It was found that 52.4%
of the patients were male (n: 43). It was found that 43.9% of the
patients had a BMI greater than 25 kg/m2 (n: 36). The operation
was performed in 32.9% prone position (n: 27), 32.9% supine
position (n: 27) and 34.1% sitting position (n: 28). Age, sex, BMI
and room temperature of the groups were presented in Table 1.



The Pl values at 0, 10, 20 and 30 minutes are presented in Figure

1 (P10, PI 10, PI 20 and PI 30) for each group. No statistically

significant difference was observed in the Pl 0 values across the
groups.The PI 10 value was higher in Group 1 patients (p < 0.001),
with no difference observed between Groups 2 and 3 (p = 0.967).
Similarly, the PI 20 value was higher in Group 1 patients (p =
0.002), with no difference observed between Groups 2 and 3 (p =
0.758). The PI 30 value was higher in Group 1 patients (p < 0.001),
with no difference observed between Groups 2 and 3 (p = 0.407).
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Figure1: Comparison of Pl values of groups at different time points

MAP, HR, and PVI values are presented in Figure 2. No
statistically significant differences were observed across the

groups at any time during anesthesia.

Wpio

Wil
3,00 M pi20
W pi30

Perfusion Index

1,00 2,00 3,00
Group

Pi: perfusion index
Figure 2: Comparison of hemodynamic parameters of groups at

different time points

A~
RajsN

Duran et al.
l Anesthesia induction and perfusion index

The PI values at 10, 20, and 30 minutes after anesthesia
induction in patients with BMI values above normal (=25 kg/
m?) and below normal (<25 kg/m?) are presented in Table 2. It
was observed that Pl values were statistically higher in patients
with BMI <25 at all time intervals (p < 0.001 for all comparisons).

There was a moderate negative correlation between BMI and API
values (Pearson correlation coefficient - 0.76 and p<0.001). The rate
of patients with a body mass index >25kg/m2 was 43.9% (n:26).
To examine the change in Pl value after induction of anesthesia
according to the BMI variable, a ROC curve was constructed. The
ability of patients with BMI of 25 to predict the API after induction
of anesthetic was investigated. The area under the ROC curve
showed a sensitivity of 91% and a specificity of 93%. The cut-off
value according to the maximum Youden index was 0.96 with a
confidence interval of 91-99% (p<0.001) (Figure 3).
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Figure 3: Area under the ROC curve
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Pl values of patients with BMI = 30 and BMI < 30 at different
time periods are presented in Table 3. No statistically
significant difference was observed in the Pl 0 value between
the two groups. However, the PI 10, PI 20, and P1 30 values were

significantly lower in patients with BMI > 30 compared to those
with BMI < 30 (p =0.001, p < 0.001, p < 0.001, respectively).

Discussion

The aim of this study was to investigate the effect of different
patient positions and BMI on the Pl during the intraoperative
period. Initial findings showed that patients in Group 1 had
statistically higher Pl values after the induction of anesthesia
(Figure 1). No significant difference in Pl values was observed
between the groups at the 0-minute time point before surgery.
However, Pl values measured at 10, 20, and 30 minutes were
significantly higher in Group 1 compared to Groups 2 and 3.
The PI provides valuable information regarding changes in
organ perfusion, intraoperative fluid status, arterial blood
pressure, and systemic hypoxia [9-10]. Consequently, we
observed higher Pl values in Group 1 patients, likely due to the
change in patient positioning compared to the other groups.

In our study, as shown in Figure 2, the Pl was lower in patients
with a BMI = 25. Considering the variable nature of the PI, we
examined its relative variability using the Youden index, with
a BMI cut-off of =25, to monitor changes in Pl in overweight
individuals. It was observed that a BMI > 25 had an inverse
effect on the relative variability of the PI (Table 3 - Figure 3).

In a study by Smith et al. [11], patients were positioned sitting
after anesthesia induction, and a decrease in systemic blood
pressure and Pl values was observed within the first few minutes of
positioning. It was suggested that a decrease in blood volume in the
intrathoracic region might explain these changes. In patients placed
in the supine position, increased intrathoracic pressure was thought
to contribute to changes in Pl by reducing cardiac index and blood
flow. Similarly, in a study by Tapar et al. [12], the Pl was highest in
the Trendelenburg position, and, consistent with our findings, Pl
values were observed to be higher in patients operated in the prone
position compared to those in the sitting or supine positions.
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Obesity prevalence has been rising globally, with rates now
reaching 35-42% [13]. Obesity triggers a cascade of events
that predispose individuals to the development of high-flow
heart failure. Symptoms of high-flow heart failure progress due
to increased diastolic pressure and consequently increased
intravascular volume [14]. In the early stages of obesity, patients
may experience conditions such as diastolic dysfunction, atrial
dilation, and increased cardiac output [15-16]. Our study also
demonstrated that Pl values decreased more significantly in
obese individuals compared to non-obese individuals.

Limitations of our study include the exclusion of different
types of surgeries and surgical procedures. Additionally, the
relatively small sample size and the single-center design
of the study may influence the results. Future studies may
benefit from examining the relative change in Pl in morbidly
obese patients, as this could provide valuable insights into
intraoperative management.

In conclusion, the Pl was lower in patients with a BMI > 25, and
the relative change in Pl was negatively correlated. The area
under the curve (AUCQ) indicated that a BMI > 25 negatively
affected the relative variability of PI. It was observed that the
Pl was higher in the prone position compared to the supine
and sitting positions. Additionally, the relative change in PI
had a negative effect in individuals with a BMI > 25. These
results highlight the importance of monitoring Plin obese and
overweight individuals with BMI above normal.
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Causes of in-hospital cardiopulmonary arrests and mortality during
the follow-up of elderly patients in the emergency department: a
retrospective study

Acil serviste yasli hastalarin takipleri sirasinda hastane ici kardiyopulmoner
arrestlerin ve mortalitenin sebepleri: retrospektifbir calisma

Erkan Boga*

Department of Emergency, Esenyurt Necmi Kadioglu State Hospital, Esenyurt, Istanbul, Turkey

Abstract

Aim: This study aimed to identify the factors affecting the development of cardiopulmonary arrest (CPA), the probability
of return of spontaneous circulation (ROSC), and survival rates in elderly patients admitted to the emergency department.

Material and Methods: A retrospective analysis was conducted on data from 500 patients aged 65 years and older who presented
with CPA at Esenyurt Necmi Kadioglu State Hospital's emergency department between September 1, 2022, and August 31, 2024.
Data were collected from the hospital's electronic medical records, including demographic information, comorbidities, clinical
characteristics, resuscitation procedures, and survival rates. Statistical analysis was performed using SPSS version 26.0.

Results: The mean age of the patients was 79.67 + 8.99 years, with hypertension (52.6%), COPD (40.2%), and cardiovascular
diseases (35.4%) being the most common comorbidities. Patients who achieved ROSC had earlier initiation of resuscitation,
and oxygen support along with mechanical ventilation significantly improved ROSC rates (p < 0.05). The 24-hour survival
rate was 65% =+ 10, the 30-day survival rate was 45% = 10, and the in-hospital mortality rate was calculated as 55% + 10.

Conclusion: Effective management of comorbidities and timely interventions are essential for reducing CPA risk and
improving survival rates in elderly patients. Early and efficient resuscitation strategies significantly improve survival
outcomes. Further studies with larger cohorts are recommended to optimize clinical management protocols.
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0z
Amag: Bu calisma, acil servise basvuran yash hastalarda kardiyopulmoner arrest (KPA) gelisimini etkileyen faktorleri,
spontan dolasimin geri ddnme (SDGD) olasiligini ve sagkalim oranlarini belirlemeyi amacglamaktadir.

Gereg ve Yontemler: 1 Eyltl 2022 - 31 Agustos 2024 tarihleri arasinda Esenyurt Necmi Kadioglu Devlet Hastanesi acil
servisine KPA ile basvuran 65 yas ve Uizeri 500 hastanin verileri retrospektif olarak analiz edildi. Veriler, hastanenin elektronik
tibbi kayitlarindan elde edilerek demografik bilgiler, komorbiditeler, klinik 6zellikler, restsitasyon islemleri ve sagkalim
oranlari incelendi. istatistiksel analizler SPSS siiriim 26.0 kullanilarak yapild.

Bulgular: Hastalarin ortalama yasi 79,67 + 8,99 yil olup, en yaygin komorbiditeler hipertansiyon (%52,6), KOAH (%40,2)
ve kardiyovaskiiler hastaliklar (%35,4) olarak tespit edildi. SDGD saglayan hastalarda resusitasyona daha erken baslandigi
ve oksijen destegi ile mekanik ventilasyonun SDGD oranlarini anlamli derecede artirdigi goruldi (p < 0,05). 24 saatlik
sagkalim orani %65 + 10, 30 giinliik sagkalim orani %45 + 10 ve hastane ici mortalite orani %55 + 10 olarak hesaplandi.
Sonug¢: Komorbiditelerin etkili ydonetimi ve zamaninda yapilan miidahaleler, KPA riskini azaltmada ve yasli hastalarda
sagkalim oranlarini iyilestirmede kritik 6neme sahiptir. Erken ve etkili resisitasyon stratejileri sagkalim sonuclarini dnemli
Olctide iyilestirmektedir. Klinik yonetim protokollerini optimize etmek icin daha genis hasta gruplariyla yapilacak ileri
calismalara ihtiyag vardir.

Anahtar Kelimeler: kardiyopulmoner arrest, spontan dolasimin geri dénmesi, yasl hastalar, acil servis, komorbiditeler,

Introduction

Emergency departments (EDs) play a vital role in identifying
and managing patients in acute crises within the shortest
possible time [1]. Older adults are particularly vulnerable
in these settings due to age-related factors, the presence of
multiple comorbidities, and physiological changes associated
with aging. The global aging population has led to an increase
in the number of elderly patients presenting to EDs, thereby
overburdening healthcare systems [2].

Morbidity
cardiopulmonary arrest (CPA) are significantly higher in elderly

and mortality associated with in-hospital
patients compared to younger individuals. This discrepancy
is attributed to both the natural aging process and the
presence of multiple organ system diseases and acute medical
conditions that are prevalent among older adults [3]. The
etiology, presenting symptoms, and management practices in
the ED play a critical role in influencing the pathophysiology
and outcomes of CPA. Therefore, identifying the factors that
increase the likelihood of CPA and assessing the effectiveness
of treatment strategies are essential for minimizing mortality
rates, particularly in elderly patients [4].

In emergency settings, the primary causes of CPA in elderly
patients include cardiac diseases, respiratory failure, sepsis, and
trauma [5]. Additionally, background comorbidities and acute
events significantly impact CPA outcomes in this population.
The outcomes of CPA differ between elderly and younger

sagkalim oranlari, resiisitasyon, hipertansiyon, KOAH, kardiyovaskuler hastaliklar

patients, underscoring the importance of early intervention
and targeted management strategies [6]. However, a systematic
understanding of the causes, risk factors, and mortality rates
of CPA in elderly populations is lacking. This knowledge gap
hinders the development of evidence-based care plans tailored
to this demographic in emergency settings [7].

This study employs a concurrent retrolective design to analyze
CPA casesin elderly patients who presented to the ED.The main
research question seeks to identify the factors contributing
to CPA and its associated mortality in elderly populations.
Additionally, the study aims to provide actionable insights for
healthcare workers to develop interventions that minimize
mortality rates among elderly CPA patients [8].

Thus, it is imperative to address the unique needs of elderly
patients in EDs by implementing effective intervention
measures. This approach can enhance patient survival rates
and reduce the strain on healthcare systems. The findings of
this research are expected to expand the understanding of
CPA in elderly populations and improve the quality of care
delivered in emergency settings [6].

Material and Methods

This retrospective study was conducted by analyzing the
data of 500 patients aged 65 and older who presented to the
emergency department of Esenyurt Necmi Kadioglu State
Hospital between September 1, 2022, and August 31, 2024.
The aim of the study was to evaluate the incidence of in-
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hospital cardiopulmonary arrest (CPA), its etiological causes,
associated comorbidities, and clinical outcomes in elderly
patients managed in the emergency department.

Study population

Patients aged 65 years and older who presented to the
emergency department during the specified period and
experienced CPA were included in the study. A total of 500
patients who met the inclusion criteria were analyzed in
detail. Patients with incomplete or inaccurate medical records
or those who experienced CPA outside the emergency
department were excluded from the study.

Data collection

Patient data were retrospectively collected from the hospital's
electronic medical record (EMR) system. The analyzed data
included the following: Demographic Data: Age, gender,
associated comorbidities (e.g., hypertension, diabetes mellitus,
chronicobstructive pulmonarydisease, cardiovasculardiseases,
malignancies), and functional status. Clinical Characteristics:
Presenting complaints (e.g., chest pain, shortness of breath, loss
of consciousness), vital signs at admission to the emergency
department, laboratory findings, and imaging results used for
diagnosis. Comorbidities: Associated chronic conditions and
their management (e.g., blood glucose control, hypertension
management), acute exacerbations of chronic diseases (e.g.,
acute left heartfailure, chronic kidney failure). CPA Details: Time
and location of CPA occurrence, initial rhythm detected during
CPA (e.g., asystole, ventricular fibrillation), time to initiation
of resuscitation and duration of resuscitation. Treatment and
Interventions: Pre-CPA interventions (e.g., oxygen support,
mechanical ventilation, medication), resuscitation measures
during CPA (e.g., defibrillation, CPR, medication). Outcomes:
Return of spontaneous circulation (ROSC), short- and long-
term survival rates post-CPA (24-hour and 30-day survival), in-
hospital mortality rate.

Statistical Analysis

Dataanalysiswas performed using SPSSversion 26.0.Continuous
variables were expressed as mean + standard deviation (SD) or
median (interquartile range, IQR), while categorical variables
were presented as frequencies and percentages. Categorical
variables were analyzed using the chi-square test or Fisher’s
exact test. Continuous variables were analyzed using the
independent t-test or Mann-Whitney U test. Logistic regression
analysis was conducted to identify independent predictors of
CPA, comorbidity profiles, and mortality. A p-value of <0.05 was
considered statistically significant.
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Results
Descriptive statistics

The average age of the participants was calculated as 79.67 + 8.99
years. The age range varies between 65 and 95 years. The median
age was determined as 79.5 years. The gender distribution of the
study population was found to be equal: Female: 50%, Male: 50%.
The distribution of comorbidities included hypertension (52.6%),
diabetes mellitus (46.8%), COPD (40.2%), cardiovascular disease
(35.4%), and malignancy (25.6%). Emergency department
admission complaints were chest pain (35.4%), shortness of
breath (34.2%), and loss of consciousness (30.4%)(Table 1).

These results indicate that the study population predominantly
consists of elderly individuals with a typical burden of severe
comorbiditiesand acute complaints. Although chestpain, shortness
of breath, and loss of consciousness were the most common
presenting complaints, no statistically significant association was
found between initial complaint and mortality rates (p > 0.05).
However, patients presenting with loss of consciousness showed
a trend toward lower 24-hour survival (Figure 1).
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Figure 1. Comparison of 24-hour survival rates according to initial

presenting complaint. Although no statistically significant association

was found between presenting complaint and mortality (p > 0.05),

patients presenting with loss of consciousness demonstrated a trend
toward lower 24-hour survival.



Analysis of factors associated with cardiopulmonary arrest (CPA)

CPA cases were predominantly observed during nighttime
in ward settings (35.0%), followed by the intensive care unit
(33.4%), and daytime ward (31.6%). Among initial rhythms,
normal sinus rhythm had the highest percentage (35.0%),
followed closely by asystole (33.8%) and ventricular fibrillation
(31.2%). Comorbidities were statistically significant factors in
the development of CPA: Hypertension (p = 0.001), Diabetes
Mellitus (p = 0.005), COPD (p=0.003), Cardiovascular Disease
(p = 0.008), and Malignancy (p = 0.015). CPA cases were
predominantly observed during nighttime in ward settings,
with normal sinus rhythm being the most common initial
rhythm. Comorbidities such as hypertension and COPD

showed a strong association with CPA occurrences.
Resuscitation and intervention methods analysis report

Patients who achieved ROSC had shorter resuscitation
initiation times (5.06 + 2.75 minutes vs. 5.60 + 2.88 minutes).
Resuscitation duration for patients who achieved ROSC was
16.69 + 7.85 minutes compared to 17.06 + 7.69 minutes for
those who did not achieve ROSC. Oxygen support (p = 0.002)
and mechanical ventilation (p = 0.012) were significantly
associated with achieving ROSC, while drug therapy (p = 0.090)
was not. Logistic regression analysis revealed that oxygen
support and mechanical ventilation had a small but negative
effect on achieving ROSC, while drug therapy had minimal
impact. These findings highlight the importance of the timing

and effectiveness of interventions in achieving ROSC success.
Survival and mortality analysis estimated results

The 24-hour survival rate was 65% + 10, while the 30-day
survival rate was 45% + 10. The in-hospital mortality rate
was found to be 55% + 10. Age was a significant factor, with
every 10-year increase reducing survival rates by 15-20%. Male
patients had a higher mortality rate (60%) compared to female
patients (50%). Comorbidities such as hypertension, COPD,
cardiovascular diseases, and malignancies negatively impacted
survival rates. Kaplan-Meier analysis showed that survival rates
dropped significantly within the first 5 days after CPA. Cox
regression analysis showed that hypertension (1.30), COPD
(1.35), and malignancy (1.50) significantly increased the risk
of mortality. Early interventions and aggressive management
of comorbidities were emphasized as critical for improving

survival outcomes. (Table 2).
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Risk Factors Analysis Report: Logistic regression analysis
identified significant factors associated with CPA development
as male gender (coefficient: 0.1958), cardiovascular disease
(0.1222), hypertension (0.0602), and diabetes mellitus (0.0549).
Advanced age had a limited impact (coefficient: -0.0037). For
ROSC and survival, male gender, cardiovascular disease, and
hypertension were positively associated with ROSC, while age
slightly decreased the likelihood of achieving ROSC (Table 3).

Subgroup Analysis Report: ROSC rates were analyzed by
age groups, gender, and the number of comorbidities. No
significant differences were found among age groups, gender,
or comorbidity levels (p > 0.05), suggesting that the success of
ROSC was more dependent on other clinical factors and the
quality of interventions rather than demographic variables.

Discussion

This study investigated the factors influencing the occurrence
of cardiopulmonary arrest (CPA), return of spontaneous
circulation (ROSC), and survival outcomes in elderly patients
admitted to the emergency department (ED). The findings
reinforce existing literature indicating that elderly patients,
due to their high comorbidity burden and physiological
vulnerability, constitute a population at elevated risk for in-
hospital CPA and adverse outcomes [1-3].

Hypertension, COPD, and cardiovascular diseases were the
most common comorbidities in this cohort and were found to
significantly contribute to the risk of CPA. These findings are
consistent with previous reports suggesting that underlying
chronic diseases play a pivotal role in CPA pathogenesis,
particularly in geriatric populations [4-6]. Additionally,
malignancy and diabetes mellitus were also associated with
increased CPA risk. As supported by BonnesenK et al. [9],
managing comorbidities proactively is essential in elderly
patients to mitigate CPA occurrence.
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Advanced age itself was a factor in survival decline, with a 15—
20% reduction in survival observed with each 10-year increase
in age. This aligns with Zanders R et al. [6], who emphasized
the compounding effect of aging on both cardiac resilience
and response to resuscitative efforts.

One of the critical findings was the importance of early
resuscitation initiation in achieving ROSC. Patients who
attained ROSC had shorter times to the initiation of CPR. While
the duration of resuscitation was not significantly different
between groups, the quality and timing of interventions such
as oxygen therapy and mechanical ventilation emerged as
positive predictors of ROSC success. This supports prior studies
by Wang M et al. and White L et al., who emphasized that
timely airway management and oxygenation are cornerstones
in successful resuscitative outcomes [10,11].

Interestingly, drug therapy was not statistically associated with ROSC,
a finding echoed in other literature suggesting that pharmacologic
agents may play a more limited role compared to airway and
circulation-focused interventions in elderly CPA patients [12,13].

The observed 24-hour survival rate of 65% and 30-day survival
rate of 45% are in line with outcomes from similar studies
in elderly in-hospital CPA cases [14]. The high in-hospital
mortality rate (55%) underscores the severity and complex
nature of CPA in this age group. Kaplan-Meier analysis
demonstrated a sharp decline in survival within the first five
days post-arrest, emphasizing the critical importance of early
post-ROSC care, as discussed in earlier studies [15].

No significant differences in ROSC success were observed
across subgroups stratified by age, gender, or comorbidity
counts. This suggests that beyond demographic variables,
the clinical context and execution of interventions are more
influential determinants of ROSC, aligning with previous
evidence indicating that process-related variables may
outweigh fixed patient characteristics [16].

Logistic regression analysis identified male gender and
cardiovascular disease as the most significant predictors for
both CPAdevelopmentand ROSCoutcome, while hypertension
and diabetes mellitus had moderate effects. Interestingly, the
direct impact of age on ROSC success was relatively weak,
which may reflect improved emergency response protocols
that mitigate the disadvantage of advanced age, as shown in
recent multicenter studies [17,18].

The findings of this study suggest that clinical efforts in elderly
patients at risk of CPA should focus on: rigorous and proactive
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management of chronic conditions (especially hypertension,
COPD, and cardiac disease), ensuring rapid initiation of
resuscitation in the event of CPA, and optimizing the use of
oxygenation and mechanical ventilation during resuscitative
efforts. These strategies can substantially improve outcomes
in this vulnerable population. Nevertheless, limitations such
as the retrospective design and single-center data warrant
caution. Further prospective studies with larger cohorts are
needed to validate and expand upon these results [19].

In conclusion, this study aimed to identify the key factors
contributing to the development of cardiopulmonary
arrest (CPA) and to evaluate the determinants of return of
spontaneous circulation (ROSC) and survival in elderly patients
presenting to the emergency department. The findings
revealed that a high burden of comorbidities - particularly
hypertension, chronic obstructive pulmonary disease (COPD),
and cardiovascular diseases - significantly increases the risk
of CPA in this population. Furthermore, advancing age was
associated with a progressive decline in survival outcomes.

Patients who achieved ROSC had shorter times to resuscitation
initiation, and supportive interventions such as oxygen therapy
and mechanical ventilation were effective in improving ROSC rates.
However, drug therapy alone did not demonstrate a significant
impact on outcomes. The estimated 24-hour survival rate was
65%, while the 30-day survival rate dropped to 45%. In-hospital
mortality remained high at 55%. Subgroup analyses based on age,
gender, and comorbidity count showed no statistically significant
difference in ROSC success, indicating that other clinical and
procedural factors may play a more prominent role.

Overall, male gender and cardiovascular disease emerged as
the strongest predictors of both CPA development and ROSC
outcomes, while hypertension and diabetes mellitus had
moderate influence. Proactive and structured management
of comorbidities, along with timely and effective resuscitation
practices, are critical for improving patient outcomes. Further
prospective research with larger and more diverse patient
populations is essential to confirm these findings and to guide
clinical decision-making in the emergency care of elderly
individuals at risk of CPA.
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Abstract

Aim: The prevalence of nomophobia, defined as the fear of disconnecting from the mobile phone connection, has
increased with the excessive use of mobile phones. Nomophobia is known to lead to various psychological problems
such as low self-esteem, extroverted personality, social phobia, social anxiety and panic disorder, as well as unhealthy
eating behaviors. For this reason, it is stated that it is important to raise awareness about the possible harms of excessive
smartphone use and to inform all age groups.

Material and Methods: This study was conducted on university students between the ages of 18-30, who are smartphone
users and whose smartphone usage time is at least 1 hour per day. Data were collected through face-to-face interviews
with the participants using a questionnaire form. “24-hour Dietary Recall” was used to determine the daily nutrients
consumption levels of the students; ‘Nomophobia Questionnaire (NMP-Q)’ was used to determine nomophobia levels;
and ‘Mindful Eating Questionnaire-MEQ' was used to evaluate eating awareness.

Results: The study included 622 participants (48.2% female; mean age: 19.2 + 2.0 years). Higher nomophobia levels were
significantly associated with lower mindful eating scores (p < 0.001), and a negative correlation was observed between
the two variables. Additionally, it has been determined that the energy coming from fat in individuals' daily energy intake
is above the recommended levels and has an unbalanced distribution.

Conclusion: This study revealed that increased nomophobia levels in university students are associated with decreased
eating awareness and unbalanced eating patterns. The findings indicate that smartphone addiction may have adverse
effects on eating behaviors and that this relationship should be addressed more comprehensively in terms of public health.
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Oz

Amag: Cep telefonu baglantisindan kopma korkusu olarak tanimlanan nomofobinin yayginlidi, akilli telefonlarin asiri
kullanimiyla birlikte artmistir. Nomofobinin sagliksiz beslenme davranislarina yol actigi bilinmektedir. Bu calismanin
amaci, Universite 6grencilerinde nomofobi ve yeme farkindahgr arasindaki iliskileri inceleyerek mobil cihaz bagimliliginin
yeme farkindaligi ve beslenme durumu Gzerindeki etkilerini anlamaktir.

Gereg ve Yontemler: Bu calisma, akilli telefon kullanicisi olan ve akilli telefon kullanim siiresi glinde en az 1 saat olan
18-30 yas araligindaki Gniversite 6grencileri Gzerinde yirutlilmustdr. Veriler, katilimcilarla anket formu kullanilarak yiz
ylize goériismeler yoluyla toplanmistir. Ogrencilerin giinliik besin tiiketim diizeylerini belirlemek amaciyla “24 Saatlik
Geriye Donuk Besin Tiiketim Kaydi”; nomofobi diizeylerini belirlemek amaciyla ‘Nomofobi Anketi’; yeme farkindaligini
degerlendirmek amaciyla ‘Yeme Farkindaligi Anketi’ kullaniimistir.

Bulgular: Calismaya 622 katihmci (kadin %48,2; yas ortalamasi: 19,2 + 2,0 yil) katilmistir. Daha yiiksek nomofobi diizeyleri
daha distk yeme farkindaligi puanlariyla anlamli sekilde iligkili bulunmustur (p<0,001) ve iki degisken arasinda negatif
korelasyon gozlenmistir. Ayrica bireylerin glinliik enerji alimlarinda yagdan gelen enerjinin 6nerilen seviyelerin tzerinde
oldugu ve dengesiz bir dagilima sahip oldugu belirlenmistir.

Sonug: Bu calisma, Giniversite 6grencilerinde artan nomofobi diizeylerinin, azalan yeme farkindaligi ve dengesiz yeme
diizenleriyle iliskili oldugunu ortaya koymustur. Bulgular, akilli telefon bagimhhginin yeme davranislari Gizerinde olumsuz
etkileri olabilecegini ve builiskinin halk saghgi acisindan daha kapsamli bir sekilde ele alinmasi gerektigini gostermektedir.

Introduction

Nomophobia or NO MObile PHone Phobia, defined as the fear
of disconnection from the mobile phone connection, is used
to describe the psychological state experienced. The term
Nomophobiawas created according to the DSM-IV (Diagnosticand
Statistical Manual of Mental Disorders, Fourth Edition) criteria and
labeled as “phobia of certain things” [1]. Although nomophobia
is not included in the DSM-V criteria, it is recommended that
nomophobia be included in the DSM-V criteria since it is thought
that the incidence of nomophobia and the interestin nomophobia
will increase accordingly [2]. Especially in the 21st century, the
rapid increase in the use of and dependence on cell phones
and other technological devices has increased the incidence of
nomophobia. For this reason, it is emphasized that the public
should be informed about nomophobia and the negative side
effects of excessive use of mobile phones [3].

Excessive use of mobile phones, which has become widespread
globally, can lead to various psychological problems such as low
self-esteem, extroverted personality, social phobia, social anxiety,
and panic disorder. Nomophobia is reported to show symptoms
such as anxiety, respiratory irregularities, tremors, sweating,
agitation, disorientation, and tachycardia [1,4]. Nomophobia is
considered as a modern age phobia that has entered our lives as
a by-product of interaction with smartphones. Nomophobia is

Anahtar Kelimeler: akilli telefon bagimlilgi, beslenme durumu, internet bagimlili§i, yeme davranisi

a form of behavioral addiction to mobile phones and manifests
itself as psychological and physical addiction symptoms. Given
the negative effects of chronic mobile phone use, studies have
generally focused on somatic effects [5].

It is reported that the prevalence of nomophobia is higher in
women and young people. The prevalence of nomophobia
varies between studies, ranging from 6% to 73%. This difference
is due to differences in assessment criteria [6]. It is known
that the prevalence of nomophobia is high especially among
university students. It is usually seen at younger ages and is
associated with anxiety-depression symptoms. In addition,
it has been observed that the incidence of nomophobia is
higher in individuals with high anxiety, hyperactivity and fear
of loneliness [7]. Therefore, it is emphasized that nomophobia
is a health problem that negatively affects the person, causing
psychological problems, physical, and behavioral changes [8].

Nomophobia is associated with dietary behaviors. It has been
reported thatasnomophobiaincreases, daily consumption of meat,
fish, eggs, vegetables, milk, and dairy products decreases [9]. In
addition, smartphone addiction in individuals leads to some eating
behavior disorders and obesity [10]. Smartphone addiction leads to
an increase in body weight by affecting eating attitudes. The effect
of eating behavior disorders on the emergence of smartphone
addiction should be taken into consideration. Multidisciplinary
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solutions are needed to prevent this addiction, which may increase
over time. For this reason, it is recommended that dietary habits
and lifestyle should also be taken into consideration for the
prevention and development of an intervention for smartphone
addiction among university students [11].

This study aims to understand the effects of mobile device
addiction on eating awareness and nutritional status by
examining the relationships between nomophobia and
eating awareness in university students in detail. In particular,
it is thought that investigating how healthy eating habits are
affected by the increased use of smartphone and how eating
awareness provides a balance against these effects will be a
useful approach to improve both individual and public health.

Material and Methods
Study samples

This study was conducted on a total of 622 university students
between November 2024 and February 2025. Participants
who were continuing their education at the university,
between the ages of 18-30, were smartphone users, had a
smartphone usage time of at least 1 hour per day, did not have
any psychological iliness, and voluntarily agreed to participate
in the study were included in the study.

Participants were selected on a voluntary basis among
undergraduate students between the ages of 18-30 from different
faculties and departments of the university. The settings in which
the research will be conducted were determined as classrooms,
laboratories or study rooms in the relevant departments of the
university. Data were collected through face-to-face interviews
with the participants using a questionnaire form. In order to
protect the confidentiality of the participants, all data were kept
anonymized and only accessible to the research team.

Tools

In the study, a questionnaire form created by the researchers
and some scales were used. The sections in the questionnaire
form and the scales to be used are given below.

General information: Demographic information of the

participants was questioned.

Eating habits: The general eating habits and meal consumption
status of the participants were questioned.

Smartphone usage habits: Participants were questioned
about their smartphone usage habits.

Anthropometric measurements: Participants' height (cm) and
body weight (kg) were questioned.
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24-hour dietary recall: Through this form, the foods consumed
by the individuals the day before and how much of these
foods they consumed were questioned and recorded in detail
through retrospective recall.

Nomophobia questionnaire (NMP-Q)

Nomophobia levels of the participants were measured with the
Nomophobia Questionnaire (NMP-Q). The scale developed by
Yildinnm and Correira [12] includes 20 items. It is a 7-point Likert-
type scale based on self-report (1=strongly disagree, 7=strongly
agree). A minimum of 20 and a maximum of 140 points can be
obtained fromthe scale. Attheend of the scale, 0-20 pointsrange
indicates no nomophobia, 21-60 points range indicates low
level of nomophobia, 61-100 points range indicates moderate
level of nomophobia, and 101-140 points range indicates high
level of nomophobia. The scale has 4 sub-dimensions: inability
to communicate, losing online connection, inability to access
information, and sacrificing comfort.

Mindful eating questionnaire-MEQ

The Mindful Eating Questionnaire (MEQ) was used to assess
participants' mindfulness of eating. The scale was developed
by Framson et al.,, [13] to measure the quality of attention to
eating. Its adaptation into Turkish was conducted by Kose et
al., [14] in 2016. The scale consists of 30 questions and 7 sub-
factors in total and each question is scored between 1-5. The
sub-factors of the scale are; Mindless Eating, Emotional Eating,
Eating Control, Awareness, Eating Discipline, Conscious Eating
and Interference. While the minimum score that can be
obtained from the scale is 30, the maximum score is 150 [14].

Statistical Analysis

SPSS 23.0 (IBM Corp., Armonk, NY) package program was used
for statistical analyses. Descriptive statistics are presented
as frequency (n), percentage (%), mean, standard deviation
(SD), median and interquartile range (IQR). The assumption
of normal distribution was checked by Shapiro Wilk test. In
the analysis of the difference between the measurements
of two independent groups, the Mann-Whitney U, and the
Independent T Test was used. Spearman correlation test
and Pearson correlation test were used to determine the
relationships between continuous variables. Significance p <
0.05 values were considered statistically significant.

Results

Table 1 presents the general characteristics of the participants. A
total of 622 participants, 48.2% female, participated in the study.
The mean age of the participants was 19.2 + 2.0 years, and the
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mean body mass index (BMI) was 23.9 + 3.7 kg/m* The average
daily screen time was determined to be 5.62 + 1.62 hours, and
the majority of participants (96.5%) used a smartphone, 2.4%
used a tablet, and 1.1% used a computer. Device use while
eating was quite common, with 91.0% of participants reporting
using a device. The total mean score of the nomophobia scale
was 75.7 = 32.3. When the distribution of nomophobia levels
was examined, it was found that 7.7% of the participants had
no nomophobia, 19.0% had low, 40.7% had moderate, and
32.6% had high levels of nomophobia. The total mean score
of the eating consciousness scale was 130.1 + 32.3. Statistically

significant differences were found between the mean eating
awareness scale scores of the participants according to their p<0.001
level of nomophobia; it was observed that the mean eating
awareness scale scores decreased as the level of nomophobia
increased (p<0.001) (Figure 1). In addition, a negative significant
relationship was found between the nomophobia scale score
and the eating awareness scale score (p < 0.001) (Figure 2).
Table 2 shows the participants' daily energy and macronutrient

Mindful eating questionnaire score

intakes. The mean daily energy intake was 2059.1 + 469.2 kcal;

0
the energy proportions from carbohydrates, protein, and fat None (0-20point) - Low (21-60 point. Moderate (61-100' Fiigh (101-140
were 45.8 = 8.1%, 14.0 = 2.8%, and 40.2 + 8.0%, respectively. Nomophobia score

Figure 1. Average eating awareness scale score according to
nomophobia levels

r=-0.682
p<0.001

Mindful eating questionnaire score

Nomophobia score

Figure 2. Correlation of nomophobia scores and eating awareness

scale scores

Discussion

Smartphone addiction is reported to be associated with eating
disorders, body weight and obesity. For this reason, it is stated

that it is important to raise awareness about the possible harms
of excessive smartphone use and to inform all age groups.

Especially in university students, it is important to increase
participation in sports and art activities that can be beneficial for
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their mental, social and physical health and to encourage young
people to establish face-to-face social relationships [15]. The aim
of this study is to examine the possible relationship between
nomophobia, eating habits, and eating awareness in university
students. University students who agreed to participate in the
study were questioned about their eating habits, mobile device
usage habits, and 24-hour Retrospective Food Consumption
Record. In addition, “Nomophobia Questionnaire (NMP-Q)”
developed by Yildirim and Correira in 2015 and “Mindful Eating
Questionnaire (MEQ)” developed by Framson et al., were used.

In a study conducted by Farooqui et al, among medical
students, 17.9% of students had mild nomophobia, while 60%
had moderate nomophobia and 22.1% had severe nomophobia
[16]. Dixit et al., reported that the prevalence of nomophobia in
university studentsin Indiawas 18.5%[17].Ina systematic review
of 370 articles, Notara et al., emphasized that nomophobia was
observed in 15.2%-99.7% of the participants and psychological,
emotional, social, and physical side effects were observed due
to excessive smartphone use [18]. In this study, more than half
of the participants were found to have moderate (40.7%) and
high (32.6%) levels of nomophobia, 7.7% had no nomophobia,
and 19.0% had low nomophobia. These results are parallel to
those in the literature and show that smartphone addiction is
widespread among students in Turkey.

Rahme et al., reported that 1089 (48.3%) of the participants had
moderate nomophobia, while 349 (15.5%) exhibited severe
nomophobia. Higher hyperthymic temperament was associated
with less nomophobia, while higher irritable temperament was
associated with more nomophobia 19. In addition, it was found
that reward addiction was positively associated with“Smartphone
Addiction”and “Loss of Control”factors in nomophobia [19].

Nomophobia and feeding behaviors are closely related.
Jahrami et al,, reported a relationship between nomophobia
and eating addiction. It was observed that Body Mass Index
(BMI) and restricted eating attitude increased as smartphone
addiction increased [20]. In a study conducted in Brazilian
university students, smartphone addiction was found to be
associated with eating disorders, bulimic behavior and social
pressure to eat in the general eating disorders classification
[21]. In this study, eating awareness, which expresses the
level of consciousness and attention of individuals when
eating, was evaluated, not eating disorders directly. The
results showed that eating awareness scores decreased as
the level of nomophobia in individuals increased. Decreased
eating awareness can be associated with an increased risk
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of eating disorders. When evaluated from this perspective,
low eating awareness scores in individuals with high levels
of nomophobia in the study may cause negative changes in
eating behaviors and an increased risk of eating disorders.

Yilmaz et al,, investigated the effects of problematic internet
and smartphone use on nutritional behaviors and abnormal
body weight status in university students. It was observed
that there was a negative relationship between nutritional
behaviors and problematic internet and smartphone use.
It was found that individuals with smartphone addiction
consumed less cereals, fruits, and vegetables [22]. Similarly, this
study determined that individuals' daily energy intake from fat
was above the recommended levels. This finding shows that
an adverse change in diet quality due to smartphone use is
effective in food consumption and macronutrient distribution,
providing important findings supporting the relationship
between technology addiction and dietary patterns. It is
also reported that nomophobia affects diet and meal timing.
Especially, this is an important risk factor for obesity. It is
reported that individuals with smartphone addiction have
a higher BML. It has also been observed that as the rate of
addiction increases, the BMl increases [23].

Celik et al, reported that problematic internet use is
significantly associated with eating disorders. It is stated
that long-term smartphone use leads to more fast-food
consumption and triggers unhealthy eating habits [24].

Smartphone addiction is considered as a possible risk factor
for eating disorders, obesity, and overweight. Considering
that smartphone use is increasing and will increase over time,
it is recommended that smartphone use should be taken
into consideration to prevent obesity, which is an important
public health problem [15]. It is reported that students with
problematic internet usage lead an unhealthy lifestyle and
show symptoms of depression and eating disorders more
frequently. Increasing internet usage in young people may
lead to eating disorders and unhealthy eating habits, as there
are various contents that promote anorexia and bulimia in
social media. Being overly preoccupied with the internet,
neglecting sleep and ignoring negative emotions while online
are seen as important predictors of eating disorders [25].

In conclusion, this study has shown that as the level of

nomophobia increases in university students, eating

awareness decreases, and unbalanced patterns are seen in
eating habits. It is thought that nomophobia can negatively
affect healthy eating behaviors by negatively affecting



individuals' attention at the time of eating, which can lead
to undesirable changes in eating behaviors in the long term.
The data obtained from the study show that phone addiction
can also affect eating behaviors. Therefore, it is important to
address the relationship between phone addiction and eating
patterns more comprehensively and to develop preventive
public health strategies in this regard.
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Abstract
Aim: To investigate the relationship between CD47 expression levels, clinicopathological features, and survival in rectal cancer.

Material and Methods: It was designed as a retrospective case-control study. CD47 was analyzed in tumor tissue from
patients with stage Il and lll rectal cancer who received neoadjuvant treatment. Patients were classified as negative, low,
or high based on the CD47 H score. The pathological features of the disease, responses to neoadjuvant treatment, and
overall survival were examined in relation to CD47.

Results: There were CD47 negative (n =19, 31%), low (n = 18, 30%), and high (n = 24, 39%) patients. CD47 positivity was more
common in female patients (p = 0.023). No significant differences were observed between the groups regarding relapse (p
= 0.822), tumor location (p = 0.379), T stage (p = 0.360), preoperative lymph node status (p = 0.332), tumor grade (p = 0.801),
perineural invasion (PNI) (p = 0.160), lymphovascular invasion (LVI) (p = 0.294), budding (p = 0.043), CEA level (p = 0.413),
neoadjuvant treatment type (p = 0.650), T downstaging (p = 8.39), N downstaging (p = 0.530), surgery type (p = 0.717),
pathological complete response (p = 0.747), tumor regression score ( p= 0.836), positive surgical margin (p = 0.309), or (p =
0.028). The 5-year OS was 88% for patients with negative CD47, 74% for those with low CD47, and 57% for high CD47 (p=0.035).

Conclusion: Pretreatment CD47 score is important in terms of survival and prognosis in rectal cancer. The function of
CD47 is more complex and needs to be further studied.
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Oz

Amag: Rektum kanserinde CD47 ekspresyon duizeyinin klinikopatolojik 6zellikler ve sagkalm ile iliskisini arastirmak.
Gereg ve Yontemler: Retrospektif bir vaka-kontrol calismasi olarak tasarlandi. CD47 ekspresyonu, neoadjuvan tedavi alan evre
Il ve Il rektum kanseri hastalarinin timd&r dokusundan calisildi. Hastalar CD47 H skoruna gore negatif, diisiik veya ytiksek olarak
kategorize edildi. Hastaligin patolojik 6zellikleri, neoadjuvan tedaviye yanitlar ve genel sagkalim CD47 ile iliskili olarak incelendi.
Bulgular: CD47 negatif (n = 19, %31), disiik (n = 18, %30) ve ylksek (n = 24, %39) hastalar vardi. CD47 pozitifligi kadin
hastalarda daha sikti (p = 0.023). Gruplar arasinda niks (p = 0.822), timor lokalizasyonu (p = 0.379), T evresi ( p= 0.360),
preoperatif lenf nodu durumu (p=0.332), timér gradesi (p = 0.801), perinéral invazyon (PNi) (p = 0.160), lenfovaskiiler
invazyon (LVi) (p = 0. 294), tomurcuklanma (p=0.043), CEA diizeyi (p = 0.413), neoadjuvan tedavi tipi (p=0.650), T evre
azalmasi (p = 8.39), N evre azalmasi (p = 0.530), cerrahi tipi (p = 0.717), patolojik tam yanit (p = 0.747), timor regresyon
skoru (p=0.836), pozitif cerrahi sinir (0.309) (p = 0.028) bakimindan anlamli fark yoktu. 5 yillik OS, negatif CD47 icin %88,
disiik CD47 icin %74 ve yuksek CD47 icin %57 idi (p = 0.035).

Sonug: Tedavi 6ncesi CD47 skoru rektum kanserinde sagkalim ve prognoz agisindan énemlidir. CD47'nin islevi daha
karmasiktir ve daha fazla calisiimasi gerekmektedir.

Anahtar Kelimeler: rektum kanseri, CD47, prognoz, sagkalim

Introduction adhesion, migration, and various immune responses [8].

CD47, which is present on tumor cells, plays a crucial role in

Approximately 5-10% of rectal cancer patients are

diagnosed at a locally advanced stage. These individuals helping these cells evade detection by the immune system,

undergo multimodal treatments, including radiotherapy, primarily by preventing macrophages from engulfing them.

chemotherapy, and surgical intervention [1,2]. Neoadjuvant
treatment of rectum cancer involves chemoradiotherapy
(CRT) or short-course radiotherapy. Total mesocolic excision is
performed after neoadjuvant treatment [3,4]. In recent years,
there has been a trend toward the preoperative administration
of full-dose chemotherapy and CRT, characterized as total
neoadjuvant treatment (TNT) [5]. There is still a need for
additional evidence regarding tumor behavior. Personalized
treatment planning that considers the patient's characteristics

and the disease may improve treatment outcomes.

Increased expression of the Cluster of Differentiation 47
(CD47) has been observed in various tumors, including ovarian
cancer, gastric cancer, lung squamous cell carcinoma, bladder
cancer, and breast cancer[6-9]. Research indicates that CD47
levels are elevated in colorectal cancer (CRC) cells compared to
non-neoplastic colonic mucosa [10-11]. However, the clinical

significance of this situation has been a matter of curiosity.

CD47 is involved in multiple cellular functions, significantly

influencing areas such as cell proliferation, apoptosis,
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Understanding how this mechanism functions is crucial, as
it reveals the strategies that cancer cells use to evade the
immune system responses. CD47 expression in CRC has been
associated with activation of various oncogenic pathways and

an immune-intensive tumour microenvironment (TME).

The expression of genes associated with damage-related
molecular patterns positively correlates with the CD47 levels
expression. In tumors exhibiting high levels of CD47, there was
a notable activation of key oncogenic pathways, including the
transforming growth factor beta, angiogenesis, phosphoinositide
3-kinase, and mitogen-activated protein kinase [12]. Additionally,
the expression levels of several adaptive immune checkpoint
genes and the estimated presence of immune cells in the tumor
microenvironment (TME) were significantly increased in tumors
with high CD47 expression [12]. By focusing on this signal, we can
potentially improve the efficacy of immunotherapies, enabling
the immune system to better identify and eliminate tumor cells
[13-15]. Multiple antibodies and CD47 inhibitors have been

investigated, many of which are currently in clinical trials [16,17].

This study explored CD47 expression in patients with



locally advanced rectal cancer, assessing response rates
to neoadjuvant therapy and its influence on survival. The
investigation analyzed the correlation between CD47
expression, clinicopathological features, and clinical outcomes,

aiming to determine its potential use in clinical practice.
Patients and Methods
Study Design and Sample

This investigation was structured as a retrospective, case control
study based at a single center. The local ethics committee
approved the study protocol (ethical approval#: 2025-02/19 on
February 20,2025).The research adhered to the ethical guidelines
set forth in the Declaration of Helsinki. Given the study's
retrospective nature and the anonymity of the data, written

informed consent was not obtained from the participants.

The population for the study included all rectal cancer patients
followed up at the tertiary oncology center from 2010 to 2022.
Data for the research were sourced from the patients' medical
records and the hospital's information system. The study’s
inclusion criteria were being 18 years of age or older, having
stages Il or lll rectum cancer, and having neoadjuvant treatment.
Conversely, the study excluded individuals under 18 years of
age, those admitted with metastatic or stage | rectal cancer,
and those with a second primary cancer. Additionally, patients
whose clinical data were lost during follow-up, those who did not
proceed with surgery after neoadjuvant treatment, and those
with insufficient archived tumor tissue forimmunohistochemical
analysis were als. All patients were followed up at 3-6 month
intervals in the Oncology Center outpatient clinics. Recurrences,
metastases, and types of metastases were recorded during
the follow-up visits. Overall survival (OS) was defined as the
duration from a diagnosis of rectal cancer to either death or the
most recent follow-up. Patients’ TNM stages based on clinical
and radiographic findings and after surgery based on the
American Joint Committee on Cancer (AJCC) staging system, 8
th edition undergoing neoadjuvant treatmen [18]. Recurrences,
metastases, and types of metastases were recorded during the
follow-up visits. The time from rectal cancer diagnosis to death or
the last follow-up was defined as overall survival (OS). Modified
Ryan Grading system was used to evaluation of neoadjuvant

treatment pathological response.
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Immunohistochemical Study and Evaluation of CD47

Expressions

From blocks of patients who were diagnosed with rectum
cancer, sections measuring 3 microns in thickness were sliced
and placed onto adhesive-coated slides. Following this, the
CD47 primary antibody (rabbit monoclonal, EPR21794, diluted
1:2000, from Abcam, Cambridge, UK) was used for incubation.
To ensure staining accuracy, tissue samples were processed in
conjunction with positive control tonsil tissue for CD47, and
negative control liver tissue for CD47 was also incorporated
into the study. All immunohistochemical staining procedures
were carried out using the Roche Ventana Benchmark Ultra
automated device, located in Tucson, AZ, USA. Pathologist then
evaluated the stained slides. The intensity of CD47 expression
was categorized as follows: 0 for none, 1 for weak, 2 for moderate,
and 3 for strong staining. The staining extent was classified as:
0=0%, 1=1-19%, 2 = 20-50%, and 3 = more than 50%. The
H-score for CD47 was computed in an identical manner and was
grouped into three categories based on the H-score: negative
(0), low (1-3 points), and high (4-6 points) (Figures 1a,b). [12].

Figure 1B. CD47 negative rectal cancer.

358



TJCL Volume 16 Number 2 p: 356-364

Overall Survival

0,84 1
S 05 L
s
-
3
(7]
£ ——
3
O 047
CD47
0,29 ' 'negative
llow
high
—+—negative-censored
~+~ low-censored
004 high-censored p=0.035
T T T T T T T
0 20 40 60 80 100 120

Figure 2. The Kaplan-Meier survival analysis with Log Rank test

showing the survival outcomes
Statistical Analysis

Statistical analyses were performed utilizing the Statistical
Package for Social Sciences (SPSS) version 23, developed
by IBM SPSS Inc. in Chicago, IL, USA. To compare categorical
variables, Pearson’s chi-square test was used, while Fisher’s
exact test was applied when expected values were too low.
Overall survival (OS) rates were estimated via the Kaplan-
Meier approach, and differences in survival between groups
were assessed using the log-rank test. For multivariate survival
analyses, hazard ratios (HRs) alongside 95% confidence
intervals (Cls) were determined through the Cox proportional
hazard regression model. A statistical significance threshold

was set at p < 0.05 for all tests.
Results

The study sample consisted of 61 consecutive non-metastatic
rectal cancer patients, who were divided into three groups:
CD47 negative (n = 19, 31%), low (n = 18, 30%), and high (n
= 24, 39%). There were statistically significant differences
between the groups in terms of gender (p = 0.023). CD47
positivity was more frequent in female patients. No significant

differences were found between the groups in terms of relapse
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(p = 0.822), tumor localization (p = 0.379), T stage (p = 0.360),
preoperative lymph node status (p = 0.332), tumor grade (p =
0.801), perineural invasion (PNi) (p = 0.160), lymphovascular
invasion (LVi) (p = 0.294), budding (p = 0.043), CEA level (p =
0.413), neoadjuvant treatment type (p = 0.650), T downstaging
(p=0.839), Ndownstaging (p =0.530), surgery type (p=0.717),
pathological complete response (p = 0.747), tumor regression
score (p = 0.836), positive surgery margin (p = 0.309). Table 1
displays a comparison of the groups' characteristics.

When the effect of CD47 on OS was evaluated by the Kaplan-
Meier test, 5-year OS was 88% for negative CD47, 74% for
low CD47, and 57% for high CD47 (p = 0.035). Figure 2 shows
the OS curves of the groups. In evaluating prognostic factors
affecting OS, high CD47 levels were statistically significantly
different in multivariate analysis (HR: 5.57, 95% Cl: 1.25-26.58,
p = 0.024). Table 2 shows the prognostic factors affecting OS.

Discussion

This study mainly focused on the prognostic effects of CD47
and demonstrated that high CD47 expression might be a
marker of poor prognosis in locally advanced rectal cancer,

independent of poor pathological features of the tumor.

Research indicates that CD47 expression is higher in CRC and
metastatic lymph nodes than in normal tissue [19]. It was
revealed that CD47 expression levelsin CRC positively correlate
with the activity of several oncogenic signaling pathways,
including MAPK, PI3K, angiogenesis, and TGF-f. This suggests
that various upstream oncogenic signaling pathways influence
the transcriptional regulation of CD47, which in turn enhances
downstream signaling pathways [20]. CD47 is reported to
influence the tumor microenvironment by promoting M2
polarization and Tregs, contributing to the development of an
immunosuppressive tumor microenvironment [21]. Itis shown
that high CD47 expression is associated with an increased
amount of various types of immune cell infiltration into the
tumor microenvironment. Regarding the CMS classification,
CD47-high tumors exhibited a significantly greater proportion
of CMS1 and CMS4 compared to CD47-low tumors. CMS1 is
characterized by enhanced infiltration of cytotoxic T cells
and NK cells, whereas CMS4 is characterized by increased
infiltration not only of T cells but also of fibroblastic cells,

endothelial cells, and myeloid cells [22].
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Oh H et al. examined how CD47 expression affects the
oncogenic traits of CRC and its importance for CRC patient
prognosis. [23]. The expression of CD47 showed a significant
correlation with PNI, LVI, cellular differentiation, cancer
staging, the depth of invasion, lymph node metastasis, and
distant metastasis. Tian OS et al. conducted a study examining
the connection between CD47 expression levels and various
clinical and pathological factors in colon cancer tissues.
These factors comprise gender, age at diagnosis, T stage, N
stage, and the overall TNM stage [24]. CD47 expression was
significantly linked to both N stage and overall clinical stage of
the disease, but not to sex, age, or T stage. While the immune
system serves as the primary defense against tumors, an
inflammatory cell-rich microenvironment may eventually
aid tumor development. This scenario is often linked to
unfavorable clinical outcomes. In our study, there were no
differences in clinicopathological characteristics between the
groups, as we examined a selected, limited cohort with locally
advanced disease. Furthermore, methodological differences

in assessing CD47 may also be associated with varying results.

In colon cancer, a significant correlation was found between
CD47 and immune cell infiltration around the tumour. The
potential role of this in supporting the speculation that CD47
contributes to tumour escape from the immune system by
promoting a dysfunctional T-cell environment [25]. Spatial
profiling indicated increased infiltration of myeloid cells and
a shift in macrophage populations from pro-inflammatory
to immune-suppressive subsets,
upregulation of the CD47/SIRPa axis. This shift highlights

the role of CD47 in creating an immunosuppressive tumor

accompanied by the

microenvironment [26]. Literature includes studies that
question the effect of CD47 on survival in colorectal cancer
patients. In one study, CD47 positivity was linked to short
relapse-free survival. However, in a multivariate analysis that
included factors such as T stage, N stage, and TNM stage, it
did not appear as an independent factor affecting survival
[19]. This difference in survival may be attributed to the
adverse clinicopathological features associated with CD47
in tumors. Nonetheless, it has been proposed that CD47
facilitates CRC progression by promoting tumor cell apoptosis
and angiogenesis, resulting in low survival rates among

these patients [23]. It showed that CD47-positive CRCs had
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poor survival [27,28]. However, there are also studies in the
literature that support the opposite view [20,24]. Our study
indicates that elevated CD47 expression correlates with a
poorer prognosis. In a multivariate analysis incorporating
tumor clinicopathological characteristics, it was identified
as an independent factor influencing overall survival. While
there was no statistical link between neoadjuvant treatment
response and CD47 expression, none of the patients
exhibiting high CD47 levels achieved a pathological complete
response. This clinical finding implies that CD47 positivity
may contribute to treatment resistance, leading to a reduced
survival. There is a pressing need for innovative treatment
strategies that can modify the tumor microenvironment and
enhance treatment responses in the neoadjuvant therapy
for CD47-positive locally advanced rectal cancer, potentially

leading to improved survival outcomes.

It showed that the microenvironment of the primary tumor and
the microenvironment of metastasis may differ in CRCs, which
may contribute to the heterogeneity of the disease. [24]. This
inconsistency might stem from variations in study methodologies
and samples, along with the specific characteristics of the subjects
studied. Therefore, further research is essential to explore the
specific mechanisms by which CD47 impacts various cancer
types and how patient prognosis might be enhanced through

the regulation of CD47 expression.

It is important to recognize the limitations of this study. The
retrospective design and potential selection biases should be
taken into account. The number of patients who received TNT
is small, and the observation period for this group is short.
Additionally, the study does not specify the percentages of

molecular subtypes of rectal tumors.

In conclusion, this study showed that pretreatment CD47
score is significant for survival and prognosis in rectal cancer
patients. However, the literature's findings on the relationship
between CD47 expression and prognosis are inconsistent
and contradictory. This indicates that the role of CD47 is more
complex and requires further investigation.
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A retrospective study in patients with portal vein thrombosis

Portal ven trombozu olan hastalarda retrospektif bir calisma
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Abstract

Aim: To investigate into the age, gender as well as the etiology of portal vein thrombosis in patients diagnosed with the illness.

Material and methods: The medical records of patients with portal vein thrombus (PVT), who referred to the internal
medicine and gastroenterology policlinic at Dursun Odabas Education and Research Hospital at the Faculty of Medicine in

Yuzuncu Yil University between 01.01.2011 and 31.12.2013 were retrospectively analyzed.

Results: As a result of the screening within the context of various parameters, a mild dominance of males was observed
(M/F = 39/31), The average diagnosis of the illness in males was found to be 47 within the context of the age; this score
was 41 in females. More than one thrombophilic factors were determined in 26 patients and there was a known history

of liver cirrhosis in 15 patients, as well as myeloprolifirative disease found in 16 patients. Besides these, 13 of the patients
were diagnosed to have idiopathic PVT.

Conclusion: PVT should be taken into consideration in the middle and later age patients in the differential diagnosis of

abdominal pain, and any underlying disease like liver cirrhosis or thrombophilia should certainly be investigated.
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yapilmasi amaglanmistir.

hastalarin tibbi kayitlari retrospektif olarak analiz edilmistir.

Introduction

Portal vein thrombosis (PVT) is an uncommon medical
condition and a significant cause of asymptomatic portal
hypertension (PHT).(1) Numerous prothrombotic factors
and local abdominal pathologies can contribute to the
development of PVT. Therefore, understanding the age,
gender, and etiological distribution of the disease is crucial for
appropriate management and follow-up.

PVT results from thrombus formation in the main branch or
intrahepatic branches (right or left) of the portal vein. It may
also involve the splenic vein or superior mesenteric vein.(2)
In some cases, it occurs in the absence of underlying liver
disease, termed idiopathic PVT. Historically, PVT was often
equated with extrahepatic portal vein obstruction (EHPVO).(1)

PVT is a leading cause of non-cirrhotic portal hypertension
worldwide and accounts for approximately 30% of esophageal
variceal bleeding and a significant portion of variceal
hemorrhage in pediatric patients(3). The increased use of
Doppler ultrasonography (Doppler USG) has led to a rise in
diagnoses in recent years. The lifetime risk of developing PVT
in the general population is estimated to be around 1% (4).

Over time, the recognized etiological spectrum of PVT has
expanded. Many cases once deemed idiopathic have now been
attributed to thrombophilic conditions or local predisposing
factors—approximately 60% and 30%, respectively. Some
patients may present with multiple prothrombotic factors.
One study reported that 87% of PVT patients had at least one
risk factor, including intra-abdominal inflammation (5).
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Amag: Bu calismada, portal ven trombozu tanisi almis hastalarda yas, cinsiyet ve etiyoloji acisindan degerlendirme

Gerec ve Yontem: Yiiziincii Yil Universitesi Tip Fakiiltesi Dursun Odabas Egitim ve Arastirma Hastanesi i¢ Hastaliklari
ve Gastroenteroloji poliklinigine 01.01.2011 ile 31.12.2013 tarihleri arasinda basvuran portal ven trombozu (PVT) olan

Bulgular: Cesitli parametreler cercevesinde yapilan tarama sonucunda, erkeklerde hafif bir baskinlik oldugu
go6zlemlenmistir (E/K=39/31). Hastaligin tani aldigi yas ortalamasi erkeklerde 47, kadinlarda ise 41 olarak bulunmustur.
Yirmi alti hastada birden fazla trombofilik faktor tespit edilmis, 15 hastada karaciger sirozu 6ykiisii mevcutken, 16 hastada
ise miyeloproliferatif hastalik saptanmistir. Bunlarin yani sira, 13 hastada idiopatik PVT tanisi konulmustur.

Sonug: Orta ve ileri yas hastalarda karin agrisinin ayirici tanisinda PVT mutlaka g6z 6niinde bulundurulmali, altta yatan
karaciger sirozu veya trombofili gibi hastaliklar mutlaka arastinimalidir.

Anahtar Kelimeler: portal ven trombozu, etiyoloji, yas, cinsiyet

Liver function is generally normal or near-normal unless
cirrhosis is present. Elevated alkaline phosphatase (ALP) levels
may be observed in portal hypertensive biliopathy. Liver size
and weight tend to remain within normal limits, although
regenerative nodules and atrophy may occur due to hepatocyte
apoptosis and compensatory arterial vasodilation (6).

Material and Methods
Subjects

This retrospective cohort study was conducted at the Internal
Medicine and Gastroenterology outpatient clinics of Dursun
Odabas Training and Research Hospital, Van Yizincu Yil
University, between January 2011 and December 2013. Ethical
approval was obtained from the institutional review board.

Seventy adult patients diagnosed with PVT during the
study period were included. Diagnosis was confirmed using
clinical history, physical examination, complete blood
count, liver function tests, evaluation of inherited and
acquired thrombophilic markers, Doppler ultrasonography
(USG), computed tomography (CT), and/or the presence of
esophageal varices. Patients with no identifiable etiology

were classified as idiopathic PVT.

Of the 70 patients, 16 (22.8%) had underlying chronic
myeloproliferative disorders, 26 (37.5%) had one or more
thrombophilic conditions, and 15 (21.4%) had pre-existing liver
cirrhosis. Thirteen patients (18.3%) were categorized as idiopathic.

Statistical Analysis

Statistical analysis was performed using SPSS version 10.0.
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Continuous variables were presented as mean and range;
categorical variables were summarized as frequencies and
percentages. For group comparisons, the Student's t-test
was used for normally distributed variables and the Mann-
Whitney U test for non-normally distributed variables. Pearson
or Spearman correlation coefficients were calculated for
associations. Categorical variables were compared using the
Z test and Chi-square test. A p-value of <0.05 was considered
statistically significant.

Results

A total of 70 patients diagnosed with PVT were evaluated
based on clinical history, laboratory data, and ultrasonographic
findings. and biochemical

Demographic, radiologic,

characteristics are summarized in the following sections.
Among the 70 patients, 31 (44.3%) were female with a mean
age of 41.48 years, and 39 (55.7%) were male with a mean
age of 47.33 years. The age difference was not statistically
significant (p = 0.5) (Table1).

Myeloproliferative disorders—such as polycythemia vera,
essential thrombocythemia, or chronic myeloid leukemia—
were found in 16 patients (22.8%). Elevated ALP levels (>300
U/L) were found in 17 patients (24.2%) and elevated GGT
levels (>60 U/L) in 20 patients (28.4%), with no statistically
significant difference between them (p = 0.12) (Table2).

Five patients (7.1%) were previously diagnosed with diabetes
mellitus (DM), which did not differ significantly from the
general population rate (p = 0.07). Direct bilirubin levels
were above 1 mg/dL in five patients (7.1%), but ALP and GGT
elevations were more pronounced.

ALT levels were elevated in 16 patients (22.8%) and AST levels
in 17 (24.2%), with comparable elevation rates among PVT
patients (p = 0.01). CRP levels were elevated (>5 mg/L) in 31
patients (44.2%), attributed to acute inflammation in some
and chronic PVT with secondary infection in others. (Table2)

In 26 patients (37.5%), at least one deficiency in Protein C, Protein
S, or Antithrombin Ill was identified. Factor V Leiden mutation was
evaluated in 29 patients and found to be absent in all. USG data
from 60 patients showed that 31 (51.6%) had a portal vein diameter
>12 mm, and 24 (40%) had a splenic vein diameter >10 mm.

Thrombus localization was as follows: 50 patients (71.4%)
had isolated portal vein thrombosis; 4 (5.7%) had portal and
superior mesenteric vein involvement; 1 (1.4%) had thrombus
involving the portal, superior mesenteric, and splenic veins;
and 4 (5.7%) had portal and splenic vein thrombosis (Table3).

Ultrasound imaging revealed splenomegaly (>12 cm) in 38
patients (63.3%) and hepatomegaly (>14 cm) in 14 patients

(23.3%). Splenomegaly was significantly more frequent than
hepatomegaly (p = 0.02) (Table 4).
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Discussion

This retrospective study investigated the etiological,
demographic, and biochemical characteristics of 70 patients
with PVT. PVT accounts for approximately 30-35% of cases of
portal hypertension in adults. It may present with or without
underlying liver disease and is associated with either acute or
chronic thrombotic occlusion of the portal venous system. The
estimated prevalence of primary PVT is between 1 and 9 per
100,000 population, and it can occur at any age (7).

Acute PVT may be asymptomatic or present with abdominal
pain, fever, and symptoms of bowel ischemia(8). Without timely
treatment, it may progress to intestinal necrosis and peritonitis.
Chronic PVT may cause cavernous transformation and portal
hypertension and is often discovered during the evaluation of
hypersplenism or variceal bleeding (9). Portal cholangiopathy, a
rare complication of chronic PVT, can result in cholestasis (10).

Etiologies of PVT include liver cirrhosis, myeloproliferative
disorders,neonatalomphalitisorumbilical vein catheterization,
localized abdominal inflammation, and inherited or acquired
prothrombotic conditions. While some causes are genetic,
PVT itself is not considered a hereditary disease. Idiopathic
cases account for 20-40% of presentations (11,12).

Previous studies, including those by Rajani et al, have
documented thrombophilic factors in 22%, myeloproliferative
diseases in 11%, malignancies in 7%, infections in 8%, and
idiopathic PVT in 40% of patients (11). Autopsy studies in
Japan and Sweden found PVT incidences of 0.05% and 1%,
respectively, indicating regional variation(.13)

In our study, 37.5% of patients had thrombophilic disorders,
21.4% had cirrhosis, 22.8% had myeloproliferative disease,
and 18.3% were idiopathic. There was no significant sex or age
difference. Non-invasive imaging such as Doppler USG, CT,
and MRI effectively identified PVT and its complications. MRl is

particularly useful in diagnosing portal cholangiopathy.

In acute PVT, differential diagnoses should include all causes
of abdominal pain, while in chronic cases, portal hypertension
of non-hepatic origin should be considered (14,15) Genetic
counseling is advised in hereditary thrombophilia (16,17). Acute
PVT treatment includes anticoagulation for 3-6 months and
management of the underlying cause (18). Surgical intervention
may be necessary in cases of bowel infarction (19,20).

Chronic PVT management focuses on treating complications
of portal hypertension using beta-blockers, band ligation,
sclerotherapy, TIPS, splenectomy, or portosystemic shunts (21,22).

Patients diagnosed early and treated appropriately have
favorable outcomes, though prognosis depends on
comorbidities and age (23). In our cohort, splenomegaly was
more common than hepatomegaly. While liver enzymes were
elevated in some patients, there was no significant difference
between ALP and GGT. These elevations may reflect portal
biliopathy from cavernous transformation.

Hepatic steatosis was detected in only 5 of 70 patients (8.3%),
significantly lower than the estimated community prevalence
(20-25%). This finding suggests that PVT patients may have a
lower prevalence of hepatic steatosis.

Limitations of this study include its retrospective design, small
sample size, and potential biases. Although data were collected
over three years, only 70 eligible cases were analyzed.

In conclusion, portal vein thrombosis should be considered in
the differential diagnosis of abdominal pain in middle-aged
adults. Evaluation for underlying liver cirrhosis or hereditary
thrombophilia is essential. Portal biliopathy appears to be a
common cause of cholestasis in these patients. The observed
lower prevalence of hepatic steatosis in PVT patients requires
further prospective investigation.
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Prognostic role of systemic immune-inflammation index in
patients with nasopharyngeal cancer

Nazofarenks kanserli hastalarda sistemik immtin-inflamasyon indeksinin
prognostik rolti
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Abstract

Aim: This study aimed to evaluate the prognostic significance of the systemicimmune-inflammation index (Sll) in patients
with nasopharyngeal carcinoma (NPC).

Material and Methods: This retrospective study included 42 patients diagnosed with NPC between January 2014 and
January 2020. Clinical data, hematological parameters, and survival outcomes were collected. Disease stage was classified
using the 8th edition of the American Joint Committee on Cancer (AJCC) Staging System. Pre-treatment SlI values were
calculated using complete blood count data (platelets x neutrophils / lymphocytes).

Results: The mean patient age was 54.0 + 13.8 years, with a male predominance (66.7%). Most patients presented
with advanced disease (AJCC Stage llI-IV). Higher pre-treatment Sll values were significantly associated with poorer
overall survival (OS) and progression-free survival (PFS). Multivariate Cox regression analysis confirmed that elevated Sl
independently predicted reduced OS (HR: 1.06; 95% Cl: 1.02-1.09; p < 0.001). ROC analysis identified optimal Sl cut-
off values of >610 for OS (sensitivity: 73.9%, specificity: 60.0%) and >580 for PFS (sensitivity: 75.0%, specificity: 57.1%).
Kaplan-Meier analysis demonstrated significantly lower OS and PFS in patients with elevated SlI (log-rank p < 0.001).

Conclusion: Elevated Sl is a strong and independent prognostic marker for poor outcomes in NPC patients and may
guide personalized clinical management.
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Oz

Amag: Bu calismanin amaci, nazofarenks karsinomlu (NPC) hastalarda sistemik immun-inflamasyon indeksinin (SlI)
prognostik dnemini degerlendirmektir.

Gereg ve Yontemler: Bu retrospektif calismaya Ocak 2014 ile Ocak 2020 arasinda NPC tanisi alan 42 hasta dahil edildi. Klinik
veriler, hematolojik parametreler ve sagkalim sonuclari toplandi. Hastaligin evresi, Amerikan Kanser Ortak Komitesi (AJCC)
Evreleme Sisteminin 8. baskisi kullanilarak siniflandirildi. Tedavi 6ncesi Sl degerleri, tam kan sayimi verileri (trombositler x
notrofiller / lenfositler) kullanilarak hesaplandi.

Bulgular: Hastalarin ortalama yasi 54,0 + 13,8 yil olup, erkek hastalar cogunluktaydi (%66,7). Hastalarin cogunlugu ileri
evrede (AJCC Evre IlI-IV) tani aldi. Yiksek tedavi 6ncesi Sl degerleri, anlamli olarak daha koéti genel sagkalim (OS) ve
progresyonsuz sagkalim (PFS) ile iliskili bulundu. Cok degiskenli Cox regresyon analizinde, artmig SlI'nin bagimsiz olarak
azalmis OS'yi 6ngordiigu gosterildi (HR: 1,06; %95 GA: 1,02-1,09; p < 0,001). ROC analizi ile OS icin optimal Sl esik degeri
>610 (%73,9 sensitivite, %60,0 spesifisite), PFS icin >580 (%75,0 sensitivite, %57,1 spesifisite) olarak belirlendi. Kaplan-
Meier analizinde yliksek Sl olan hastalarin OS ve PFS sireleri anlaml derecede diisiik bulundu (log-rank p < 0,001).
Sonug: Artmis SlI, NPC hastalarinda kotu prognozun glicli ve bagimsiz bir belirtecidir ve kisisellestirilmis klinik tedavi
yonetiminde yol gosterici olabilir.

Anahtar kelimeler: nazofarenks karsinomu, sistemik immuin-inflamasyon indeksi, prognoz, sagkalim analizi, inflamasyon

Introduction

Nasopharyngeal carcinoma (NPC) is a malignant epithelial
tumor of the nasopharynx with a distinct geographical
distribution, particularly prevalent in East and Southeast
Asia (1). It is also etiologically linked to Epstein-Barr virus
(EBV) infection, and despite NPC's sensitivity to radiotherapy,
a significant subset of patients still experience treatment
failure. Indeed, up to one-third of NPC patients develop
locoregional recurrence or distant metastasis after primary
chemoradiotherapy, leading to poor survival outcomes (2).
This variability in patient outcomes underlines the need for
reliable prognostic biomarkers to improve risk stratification
and guide individualized therapy in NPC (3).

Inflammation has increasingly been recognized as playing a
pivotal role in cancer progression and metastasis (4). NPC is
no exception: its tumor microenvironment is characterized by
abundant inflammatory cell infiltration and elevated cytokine
levels that promote tumor growth and spread (5). Consistent
with this, clinical studies have shown that elevated systemic
inflammation-based markers - such as the neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR)
- are associated with worse survival in NPC patients (6-8).
These findings suggest that the host’s inflammatory response
can significantly influence NPC progression and prognosis.

Among the various indices, the
Systemic Immune-Inflammation Index (Sll) has emerged as
a novel composite prognostic indicator. Sl is derived from

inflammation-related
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peripheral blood neutrophil, platelet, and lymphocyte counts,
reflecting the balance between host inflammatory response
and immune status (9). High Sl values have been linked
to adverse outcomes in several solid tumors, and recent
evidence indicates a similar prognostic impact in NPC. In fact,
a meta-analysis of six studies found that NPC patients with an
elevated pretreatment SII had significantly poorer overall and
progression-free survival compared to those with low SII (10).
This highlights Sl as a promising candidate biomarker for risk
stratification in nasopharyngeal carcinoma.

While previous research in Turkey has investigated the
prognostic significance of Sl in head and neck cancers, to
our knowledge, no study has specifically addressed its role
in Turkish patients with NPC cohorts. This study aimed to
evaluate the prognostic role of the Sl in patients with NPC.

Patients and Methods

This retrospective study was conducted on adult patients
diagnosed with nasopharyngeal
followed at the Department of Otorhinolaryngology, Dicle
University, between January 2014 and January 2020. The study
was approved by the Dicle University Medical Faculty Ethics
Committee for Non-Interventional Studies (25.09.2024 - No:
245) and was carried out in accordance with the relevant ethical
guidelines and the Helsinki Declaration (2013 Brazil revision).
The need for informed consent was waived under the approval
of the Local Ethics Committee due to the retrospective design.

carcinoma who were

During the study period, a total of 96 patients followed



for NPC were retrospectively evaluated. Inclusion criteria
included histopathologically confirmed NPC, receipt of either
radiotherapy or chemotherapy, and availability of a complete
blood count taken within two weeks prior to the initiation of
treatment. All patients included in the study had a confirmed
diagnosis of NPC, and their disease stage was classified using
the 8th edition of the American Joint Committee on Cancer
(AJCC) Staging System, which is specifically adapted for
nasopharyngeal carcinoma. Additionally, all patients received
routine intensity modulated radiotherapy. Exclusion criteria
were: histological types other than squamous cell carcinoma,
a previous malignancy, autoimmune or chronic inflammatory
diseases, acute infections, and insufficient clinical data. Forty-
two patients who met the exclusion and inclusion criteria
were included in the analyses.

Data collection

The hospital’s electronic information system and patient files
were used to gatherdemographicand clinical data.The collected
variables encompassed age, gender, ECOG performance status,
T and N classifications, overall stage, anthropometric data
(height and weight), treatment strategy, and pre-treatment
hematologic parameters including neutrophils, lymphocytes,
platelets, and monocytes. NLR was defined as the ratio of the
absolute neutrophil count to the absolute lymphocyte count,
and PLR as the ratio of the platelet count to the lymphocyte
count, both derived from complete blood count values. SlI
was determined using the formula: platelet count x neutrophil
count =+ lymphocyte count (all in 10%/L).

All patients were evaluated over a 5-year follow-up period.
Overall survival (OS) was defined as the time from diagnosis to
the date of last follow-up or death from any cause. Progression-
free survival (PFS) was defined as the time from diagnosis to
disease progression or death.

Statistical Analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) software. The normal
distribution of numerical variables was assessed using the
Kolmogorov-Smirnov test. Variables with a normal distribution
were presented as mean * standard deviation (SD), whereas
non-normally distributed variables were expressed as median
and interquartile range (IQR: 25th-75th percentiles). Categorical
variables were presented as counts and percentages. To evaluate
the prognostic relevance of potential factors, univariate Cox
regression analyses were conducted. Variables with p < 0.25 were
subsequently entered into a multivariate Cox regression model
with 95% confidence intervals (Cls). ROC curve analysis was
performed to evaluate the prognostic accuracy of Sll, and the
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optimal cut-off point was determined using the Youden index,
which identifies the value with the highest combined sensitivity
and specificity. Survival outcomes were analyzed using the
Kaplan-Meier method, and differences between groups were
assessed with the log-rank test. A p-value < 0.05 was considered
statistically significant in all analyses.

Results

The study included 42 patients with a mean age of 54.0 + 13.8
years, of whom 28 were men (66.7%) and 14 were women
(33.3%). The mean body mass index was 25.5 + 4.3. T1-T2
staging was observed in 35.7% of patients, and NO-N1in 31%,
with most patients classified within AJCC stage IlI-IV. A total
of 45.2% of patients received adjuvant chemotherapy (Table
1). The mean OS was 31 months, and the estimated OS for 1-,
3- and 5-year was were 81%, 62%, and 43%, respectively.

Univariate Cox regression analysis identified age, N stage,
overallstage,and Sllas statistically significantfactors associated
with overall survival. An increase in age was associated with a
1.27-fold higher risk of mortality (HR: 1.27; 95% Cl: 1.02-1.53; p
=0.016). Similarly, patients with N stage 2-3 had a significantly
increased risk of death compared to those with N stage 0-1,
with a 2.45-fold elevated hazard (HR: 2.45; 95% Cl: 1.06-5.70; p
=0.037). Patients with AJCC stage IlI-IV disease had a 1.88-fold
increased risk of mortality compared to those with stage I-lI
(HR: 1.88; 95% CI: 1.20-2.95; p = 0.031). Additionally, higher
Sl values were significantly associated with worse survival
outcomes (HR: 1.07; 95% Cl: 1.03-1.10; p < 0.001) (Table 1).

Multivariate Cox regression analysis revealed that age, overall
stage, and Sl remained independent predictors of mortality.
Age remained significant (HR: 1.29; 95% Cl: 1.04-1.61; p=0.018),
as did advanced stage disease (HR: 1.93; 95% Cl: 1.16-3.22; p
= 0.012). SlI also retained independent prognostic value, with
each unit increase conferring a 1.06-fold increase in mortality
risk (HR: 1.06; 95% Cl: 1.02-1.09; p < 0.001) (Table 2).

ROC analysis showed that the SIl had moderate discriminative
ability for predicting OS (AUC: 0.684; 95% Cl: 0.566-0.802)
with an optimal cut-off value >610, yielding 73.9% sensitivity
and 60.0% specificity. For PFS, the AUC was 0.662 (95% ClI:
0.548-0.775), with an optimal cut-off value >580, sensitivity of
75.0%, and specificity of 57.1%. Both analyses were statistically
significant (p < 0.001) (Table 3).

Kaplan-Meier analysis demonstrated significantly reduced OS
and PFS in patients with elevated SII. Patients with SIl > 610 had
significantly worse OS compared to those with SIl < 610 (HR =
1.8; 95% Cl = 1.3-2.2; log-rank p < 0.001). Similarly, patients with
Sl > 580 showed significantly shorter progression-free intervals
(HR=1.6;95% Cl = 1.2-1.9; log-rank p < 0.001) (Figure 1).
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Figure 1. Axial magnetic resonance imaging (MRI) illustrating
measurement of the interpeduncular angle (IPA).

The red lines indicate the angle formed between the medial
aspects of the cerebral peduncles at the midbrain level.

Discussion

In this study, we found that an elevated pretreatment Sl
was associated with significantly poorer outcomes in NPC
patients. Those with high SII values had lower OS and PFS
rates compared to patients with low SlI. Notably, our results
indicate that Sll can stratify NPC patients by risk. To the best
of our knowledge, this is the first study to demonstrate the
prognostic value of Sll in the Turkish NPC patients.

Chronic inflammation is now recognized as a key driver in
cancer progression, including NPC (10). NPC tumors often elicit




a systemic inflammatory response that correlates with disease
severity. Inflammatory cells and mediators in the tumor
microenvironment can promote angiogenesis, invasion, and
immunosuppression, thereby facilitating tumor progression.
For example, neutrophils - the most abundant immune
cells in blood - can secrete pro-tumor factors (e.g. vascular
endothelial growth factor, proteases) and suppress cytotoxic
T-cell activity, fostering NPC invasion and metastasis (11).
Conversely, lymphocytes (T cells, B cells, NK cells) are crucial
for anti-tumor immunity; a reduction in lymphocyte count or
functionimpairsimmune surveillance and has been associated
with worse outcomes in NPC (12, 13). Platelets also play a
role by protecting tumor cells and aiding metastatic spread.
Activated platelets release cytokines that support tumor cell
extravasation and shield circulating cancer cells from NK cell-
mediated lysis (14,15). Consistent with these mechanisms,
clinical studies have observed that higher neutrophil and
platelet counts (reflecting pro-tumor inflammation) and lower
lymphocyte counts (reflecting weak immune response) are
associated with more aggressive NPC and poorer survival
(16-18). This link between systemic inflammation and NPC
progression provides a rationale for investigating blood-
derived inflammatory markers as prognostic indicators.

Inthe presentstudy,both NLRand PLRwerefound tobeassociated
with 5-year mortality. Among the inflammatory indices derived
from blood counts, the NLR and PLR have been widely studied
in NPC. These ratios serve as surrogates for the balance between
pro-tumor inflammation and anti-tumor immunity. Numerous
studies have confirmed that an elevated NLR or PLR is associated
with advanced tumor burden and poorer survival outcomes in
NPC (19-24). The prognostic value of NLR and PLR likely stems
from their reflection of underlying biology: a high NLR indicates
neutrophilia, which can promote tumor growth and suppress
immunity, coupled with relative lymphopenia (impaired immune
defense), while a high PLR indicates thrombocytosis (platelet-
driven tumor progression) alongside lymphopenia.

By incorporating neutrophil and platelet counts together
(rather than separately as in NLR or PLR), SIl captures a broader
spectrum of the systemic inflammatory response. This appears to
translate into better risk stratification. Jiang et al. reported that
in a cohort of over 300 NPC patients, Sl had a higher area under
the ROC curve for 3-year and 5-year survival than either NLR or
PLR, indicating better discriminatory ability (21). In that study,
all three indices showed significant associations with survival on
univariate analysis, but Sll emerged as the strongest independent
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predictor in multivariate modeling (hazard ratio for OS ~2.3
for high SIl, compared to ~1.7 for NLR). Even after applying
propensity score matching to balance baseline characteristics,
SIl remained an independent prognostic factor, whereas the
predictive value of NLR and PLR was less pronounced. The
authors concluded that “the prognostic value of Sll is superior to
PLR, NLR and MLR”in NPC (21). This finding has been echoed by
others — a systemic review noted that composite indices like SlI
are more accurate in prognostic prediction than NLR or PLR in
the NPC population (11,25). The enhanced performance of Sll is
biologically plausible: it simultaneously accounts for two tumor-
promoting components (neutrophils and platelets) and the key
tumor-fighting component (lymphocytes), thereby providing
a more comprehensive measure of the immune-inflammatory
balance. While NLR and PLR are useful and indeed prognostic
in NPC, Sl appears to yield superior prognostic information by
virtue of its integrated formulation.

The results of the present study reinforce the prognostic
significance of Sl in NPC and align well with the existing body
of literature. In our cohort, patients with higher Sl experienced
significantly worse outcomes, mirroring the adverse survival
impact of elevated Sll reported in prior studies (11,21,25). A 2022
meta-analysis pooling six studies (2169 patients) found that NPC
patients with high SIl had a 1.7-fold higher hazard of death and
a ~1.6-fold higher risk of disease progression compared to those
with low Sl (10). Similarly, a 2023 systematic review including nine
studies confirmed that Sl is an independent predictor of both OS
and PFS in NPC, with combined hazard ratios on the order of 1.7—-
1.8 for OS and 1.6-1.7 for PFS in favor of low SlI (11). Xiong et al.
reported that among 319 locally advanced NPC patients treated
with chemoradiotherapy, those with high pretreatment SII had
significantly shorter OS and PFS; furthermore, SIl remained an
independent predictor when controlling for clinicopathological
factors (HR of 2.6 for OS and 1.3 for PFS) (26). These studies
have identified optimal SIl cut-off values in the mid-hundreds
(generally ~400-700) to distinguish high- and low-risk patients.
Despite these differences, the pattern is consistent: patients
with SIl above the optimal cut-off have markedly worse survival
outcomes (including OS and disease-free/progression-free
survival) compared to those below the cut-off. In the present
study, the hazard ratios of Sl for both OS and PFS were consistent
with the existing literature. Notably, the magnitude of risk
associated with high Sll in our analysis (hazard ratios for OS and
PFS) is comparable to that reported in earlier series and meta-
analyses, lending credence to the reproducibility of this marker
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across different populations. We also observed that SlI provided
independent prognostic value beyond the AJCC stage, which
is consistent with most published data where Sl remained
significant in multivariable models (21).

Evidence from Turkey and other non-endemic regions echoes
the prognostic significance of these markers, though published
data are more limited. In a Turkish single-center study on NPC,
patients with an elevated NLR (=3) before treatment had
substantially worse survival than those with lower NLR values
(27). The same study and others also observed trends of higher
PLR being associated with poorer outcomes, although NLR often
emerged as the more significant predictor (27, 28). Until now,
Sl has not been extensively reported in Turkish NPC cohorts.
This study contributes to the current evidence base by offering
findings from a non-endemic population, indicating that the
prognostic utility of Sll is not exclusive to East Asian populations.

Thisstudy has several limitations that should be acknowledged.
First, its retrospective design introduces potential selection
bias and limits the ability to establish causal relationships.
Although multivariate analyses were performed, unmeasured
confounding factors may have influenced the results. Second,
the sample size was relatively small, which may limit the
statistical power and generalizability of the findings. Third,
as a single-center study, the patient population may not fully
represent broader demographic or geographic variations
in nasopharyngeal carcinoma, particularly in non-endemic
regions. Fourth, although Sl was found to be a significant
prognostic indicator, it can be influenced by non-cancer-
related factors such as subclinical infections, concurrent
inflammatory or hematologic conditions, and medication use,
which may have affected pre-treatment blood counts. Finally,
there remains no universally accepted cut-off value for Sl in
NPC; variability in thresholds across studies may impact its
reproducibility and clinical applicability. Future multicenter
prospective studies with larger and more diverse cohorts
are needed to validate the prognostic utility of Sll and to
determine standardized reference values.

In conclusion, this study demonstrated that an elevated pre-
treatment Sll independently predicts poorer overall and
progression-free survival outcomesin nasopharyngeal carcinoma
patients. Sll is an easily accessible, cost-effective biomarker that
could improve risk stratification and guide clinical management.
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magnetic resonance imaging findings in benign and malignant
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Benign ve malign jinekolojik kitlelerde gortinen diflizyon katsayisi
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degerlendirilmesi
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Abstract

Aim: This study aimed to investigate the differences in magnetic resonance imaging (MRI) findings and various apparent
diffusion coefficient (ADC) measurements between benign and malignant gynecologic masses.

Material and Methods: MRI images of 102 patients with pelvic masses, examined between June 2016 and November 2018,
were retrospectively reviewed. Patients were categorized histopathologically as benign or malignant, by lesion composition
(cystic, solid, mixed), and according to anatomical location (ovary, uterus, tube, cervix). Three ADC measurement methods
were applied: diffuse ADC (dADC) from large ROIs covering the entire lesion, focal ADC (FADC) from small ROIs placed on the
darkest regions of each slice, and specific ADC (sADC) calculated as the mean of the three lowest fADC values.

Results: According to lesion composition, solid lesions demonstrated lower ADC values than mixed lesions, yet no
differences were observed between benign and malignant categories within each lesion composition. In ovarian and
uterine masses, the value of ADCs showed no significant differences between benign and malignant groups. For cervical
masses, the mean ADCs were higher in benign masses compared to malignant masses (dADC: 2.4+0.2 vs. 1.1+0.3, p=0.002;
fADC:2.3£0.2 vs. 0.7+0.1, p=0.001; sADC: 2.2+0.2 vs. 0.6+0.02, p=0.001).

Conclusion: Among various ADC measurement strategies, focal and specific ADC values more clearly reflected diffusion
differences between benign and malignant gynecologic masses, particularly in cervical lesions. ADC values were affected
by lesion composition, yet within each composition subgroup, benign and malignant lesions exhibited comparable values.
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0z
Amag: Bu calisma, benign ve malign jinekolojik kitleler arasinda manyetik rezonans goriintiileme (MRG) bulgulari ve cesitli
gorinen diflizyon katsayisi (ADC) dl¢timleri agisindan farklari arastirmayr amacglamaktadir.

Gereg ve Yontemler: Haziran 2016 ile Kasim 2018 tarihleri arasinda incelenen, pelvik kitleye sahip 102 hastanin MRG
goruntdleri retrospektif olarak degerlendirildi. Hastalar histopatolojik olarak benign (n=82) veya malign (n=20) seklinde,
lezyon kompozisyonuna (kistik, solid, mikst) ve anatomik lokalizasyona (over, uterus, tiip, serviks) gére siniflandirildi. Ug
ADC 6l¢lim yontemi uygulandi: tim lezyonu kapsayan genis ROl'lerden elde edilen diffiiz ADC (dADC), her kesitteki en
koyu bdlgelere yerlestirilen kiiciik ROl'lerden elde edilen fokal ADC (fADC) ve en dusuk tic fADC degerinin ortalamasi
olarak hesaplanan spesifik ADC (sADC).

Bulgular: Lezyon kompozisyonuna gore solid lezyonlar, mikst lezyonlardan daha diisiik ADC degerleri gosterdi, ancak her
bir lezyon kompozisyonunda benign ve malign kategoriler arasinda farkllik g6zlenmedi. Over ve uterin kitlelerde, ADC
degerleri benign ve malign gruplar arasinda anlamli fark gostermedi. Servikal kitlelerde benign lezyonlarin ortalama ADC
degerleri malign gruba kiyasla daha yiiksekti (dADCi¢in 2,4+0,2 ve 1,1+0,3, p=0,002; fADC icin 2,3+0,2 ve 0,7+0,1, p=0,001;
sADCi¢cin 2,2+0,2 ve 0,6+0,02, p=0,001).

Sonug: Farkli ADC o6lciim yontemleri arasinda, ozellikle servikal lezyonlarda, fokal ve spesifik ADC degerleri benign
ve malign jinekolojik kitleler arasindaki difuizyon farkhliklarini daha agik sekilde yansitmistir. ADC degerleri lezyon
kompozisyonundan etkilense de her kompozisyon alt grubunda iyi huylu ve koti huylu lezyonlar benzer degerler gosterdi.

Anahtar kelimeler: Jinekolojik kitleler, difizyon agirlikli goriintiileme, gortinen diflizyon katsayisi, malign, servikal kanser

Introduction

Gynecological masses originating in the ovaries, uterus,
fallopian tubes, or cervix present a common diagnostic
challenge, as accurate preoperative differentiation between
benign and malignant lesions is crucial for guiding appropriate
management. The main goal of imaging evaluation is to
distinguish malignant tumors from benign ones and thereby
determine the optimal surgical or therapeutic strategy [1,
2]. Magnetic resonance imaging (MRI) provides excellent
soft-tissue contrast and detailed anatomical information
for characterizing pelvic masses; however, even with high-
resolution conventional MRI, reliably predicting malignancy
can be difficult [3-5]. This limitation has prompted growing
interest in advanced MRI techniques such as diffusion-weighted
imaging (DWI) to improve lesion characterization.

DWI is an MRI sequence that quantifies the random motion
of water molecules within tissues, and the derived apparent
diffusion coefficient (ADC) values offer a quantitative measure
of tissue cellularity and integrity. Malignant tumors often
contain densely packed, hypercellular tissue that restricts
water diffusion, causing markedly lower ADC values relative
to less cellular benign lesions [6-8]. By incorporating ADC
measurements into routine pelvic MRI protocols, radiologists
can move beyond purely morphological assessment and
potentially improve the distinction between benign and

malignant gynecologic masses. In addition to its diagnostic
value, ADC is also used to determine treatment response and
prognosis during chemotherapy [9-11].

We hypothesize that malignant gynecological masses
exhibit distinct quantitative ADC values and conventional
MRI characteristics compared to benign lesions, and that
ADC measurements can improve diagnostic accuracy in
differentiating these entities. Therefore, the aim of this study
is to investigate whether conventional MRI findings and
quantitative ADC values differ between benign and malignant

gynecological masses.
Material And Methods

This retrospective study was conducted using data from patients
who underwent magnetic resonance imaging (MRI) with a
preliminary diagnosis of pelvic mass at the Department of
Radiology, Cumhuriyet University Faculty of Medicine, between
June 2016 and November 2018. The study was approved by
the Cumhuriyet University Non-Interventional Clinical Research
Ethics Committee (Date: 20.02.2019, Approval No: 2019-02/26)
and was carried out in accordance with the relevant ethical
guidelines and the Helsinki Declaration (2013 Brazil revision). The
need for informed consent was waived under the approval of the
Local Ethics Committee due to the retrospective design.

During the study period, 115 patients who underwent MRI
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examinations due to a preliminary diagnosis of pelvic mass
were retrospectively evaluated. Inclusion criteriaencompassed
individuals aged from 15 to 94 years who had pelvic masses
identified, accompanied by postoperative histopathology
results and clinical follow-up data. After applying exclusion
criteria, specifically the absence of pelvic mass detection (n =
7) or missing histopathological and clinical follow-up records
(n=6), a total of 102 patients were enrolled in the final analysis.

Study Protocol

The hospital’s electronic information system and patient
files were used to gather demographic and clinical data.
Imaging findings of the patients were collected via the Picture
Archiving and Communication System (PACS).

Pelvic MRI and diffusion MRI examinations were conducted
using a 1.5 Tesla MRI system (Magnetom Aera, Siemens,
Erlangen, Germany) equipped with a dedicated body coil. The
standard pelvic MRI protocol included T1A-weighted imaging
(TR=484 ms, TE=12 ms, slice thickness 5 mm), T2A-weighted
imaging (TR=3880 ms, TE=96 ms, slice thickness 5 mm), fat-
suppressed T2 sequences (TR=4210 ms, TE=95 ms, slice
thickness 5 mm), HASTE imaging from T2 sequences (TR=1400
ms, TE=102 ms, slice thickness 6 mm), and VIBE imaging from
fat-suppressed T1 sequences (TR=6.69 ms, TE=2.39 ms, slice
thickness 3 mm). DWI was performed with TR=5700 ms,
TE=104 ms, and slice thickness 5 mm.

MRI Evaluation of Pelvic Masses

Pelvic masses detected via MRI were categorized based on
anatomical origin into four groups: uterine, ovarian, tubal,
and cervical. Additionally, lesions were classified according
to their nature as solid, cystic, or mixed. Lesion sizes were
measured in three dimensions (transverse, anterior-posterior,
and craniocaudal), and their volumes were calculated. T1-
and T2-weighted signal characteristics of lesions, along with
the presence of hemorrhagic foci, were also assessed. After
intravenous contrastadministration, lesions were evaluated for
staining characteristics and classified into four enhancement
patterns: homogeneous, heterogeneous, circumferential, and
septal enhancement.

Diffusion-weighted Imaging and ADC Measurement

DWI was routinely performed before contrast administration
using single-shot echo-planar imaging with diffusion-
sensitive gradients applied at three b-values (50, 400, and 800
mm?/s) along the x, y, and z axes. ADC maps were generated
automatically. Three different ADC measurement approaches
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were used. First, a circular region of interest (ROI) =37 mm?*was
placed in each axial slice covering the lesion, and the average
ADC value (diffuse ADC; dADC) was calculated. Second, focal
ADC (fADC) was measured by placing a smaller ROI of 10 mm?
specifically on the darkest region within each axial slice. Lastly,
the specific ADC (sADC) was calculated as the arithmetic mean

of the three lowest focal ADC values (Figure 1-4).

Figure 1. Solid lesion located in the uterine cervix. The lesion is
hypointense on T1-weighted (A) and T2-weighted (B) images,
measuring 504327 mm (transverse X anterior-posterior X
craniocaudal). It demonstrates intense homogeneous enhancement
on post-contrastT1-weighted images (C). Areas of diffusion restriction
are observed at b=1000 s/mm?* on DWI (D), with a mean ADC value
of 0.66x10° mm?/s measured on the ADC map (E). Histopathological
diagnosis: Squamous cell carcinoma.

PR

Figure 2. Mixed solid-cystic lesion located in the pelvic region. The

lesion has lobulated contours and measures 156x102x122 mm
(anterior-posterior x medial-lateral x craniocaudal), demonstrating
hypointensity on T1-weighted images (A) and heterogeneous
hyperintensity on T2-weighted images (B). Solid components and



septa show intense enhancement on post-contrast T1-weighted
imaging (C). Prominent diffusion restriction is observed in the solid
components at b=1000 s/mm?” on DWI (D), with an average ADC value
of 1.13x10° mm?/s measured on the ADC map (E). Histopathological
diagnosis: Tubal serous carcinoma.

Figure 3. A pelvic mass originating from the uterine parenchyma, filling
the pelvic cavity. The lesion measures 242x125x271 mm (craniocaudal
X anterior-posterior X transverse) and is characterized as expansile
and solid with well-defined borders. It is hypointense on T1-weighted
(A) and heterogeneously hyperintense with cystic necrotic areas
on T2-weighted images (B). On post-contrast T1-weighted imaging
(C), heterogeneous enhancement is observed predominantly in the
central regions. DWI at b=1000 s/mm? (D) shows diffusion restriction,
with an ADC value of 2.18x10-* mm?/s measured on the ADC map (E).
Histopathological diagnosis: Cystic degenerated leiomyoma.

Figure 4. Solid uterine lesion characterized as a well-circumscribed,

expansile mass measuring 93x53x52 mm (transverse x anterior-
posterior x craniocaudal). It demonstrates hypointensity on T1-
weighted (A) and heterogeneous hyperintensity on T2-weighted
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images (B). Post-contrast T1-weighted imaging (C) reveals cystic
necrotic areas and intense enhancement within the solid portions of
the lesion. Areas of diffusion restriction are seen at b=1000 s/mm? on
DWI (D), with an ADC value of 1.13x10” mm?/s measured on the ADC

map (E). Histopathological diagnosis: Leiomyosarcoma.

MRI and DWI findings, including ADC values, were compared
between histologically confirmed benign and malignant
pelvic masses. Additionally, separate comparative analyses
were performed to assess the diagnostic accuracy of MRI, DWI,
and ADC metrics specifically for ovarian and uterine lesions.
Statistical Analysis

The SPSS 26.0 (IBM Corporation, Armonk, New York, United
States) program was used to analyze the variables. The
conformity of the data to the normal distribution was
evaluated with the Shapiro-Wilk test. Quantitative variables
standard deviation (SD)
and categorical variables as frequency and percentage.

were summarized as mean =+

Continuous variables were compared between benign and
malignant groups using the Independent-Samples T-test
for normally distributed data and the Mann-Whitney U test
for non-normally distributed data. A p-value below 0.05 was
considered statistically significant.

Results

A total of 102 masses were evaluated, including 82 benign and
20 malignant cases. Out of 102 cases, 91 underwent surgery,
while 11 were followed clinically. Among the 55 ovarian lesions
assessed, benign lesions accounted for 48 cases, including
14 endometriomas, 10 simple ovarian cysts, 7 mature cystic
teratomas, 5 hemorrhagic cysts, 5 fibrothecomas, 3 mucinous
cystadenomas, 3 serous papillary cystadenofibromas, and
1 serous cystadenoma. The 7 malignant lesions included
4 serous carcinomas, 2 Krukenberg tumors, and 1 Sertoli-
Leydig cell tumor. Thirty-three uterine lesions comprised 28
leiomyomas, 3 endometrial cancers, and 2 leiomyosarcomas.
Of the 11 cervical masses identified, 6 benign lesions were
Nabothian cysts, and the remaining 5 were malignant

squamous cell cervical cancers.

The mean age of patients with malignant masses was higher
than those with benign masses (54.3 £ 19.1 vs. 40.3 + 13.6
years, p=0.001). Malignant masses were predominantly mixed
(60.0%), while benign masses were mostly cystic (57.3%). The
ovary was the most common localization overall (53.9%),
although malignancies occurred notably more frequently in
cervical (25.0%). Regarding pitting patterns, malignant masses
most commonly showed heterogeneous patterns (85.0%),
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while no pitting pattern was detected in 47.6% of benign
lesion. There was no significant difference between benign
and malignant masses in terms of mean dADC values (both 1.7
+ 0.7, p = 0.903). However, mean fADC (1.1 £ 0.6 vs. 1.5 £ 0.7,
p = 0.025) and mean sADC values (0.9 £ 0.5vs. 1.4+ 0.7, p =
0.026) were significantly lower in malignant masses compared
to benign ones. The demographic and clinical characteristics
of patients are given in Table 1.

In solid and mixed masses, the mean ADC values showed
no significant differences between benign and malignant

groups (Table 2). In ovarian and uterine masses, the value of
ADCs showed no significant differences between benign and
malignant groups. For cervical masses, the mean ADCs were
higher in benign masses compared to malignant masses
(24 £0.2vs. 1.1 £ 0.3, p = 0.002 for dADC; 2.3 £ 0.2 vs. 0.7 +
0.1, p = 0.001 for fADC; 2.2 + 0.2 vs. 0.6 + 0.02, p = 0.001 for
sADC) (Table 3). Additionally, the normal cervical stroma of
10 control cases without cervical involvement was evaluated,

and the mean ADC values were as follows: diffuse ADC, 1.7 +
0.3x10® mm?/s; focal ADC, 1.7+ 0.2x10° mm?/s; specific ADC,
1.7 £0.7x10° mm?/s.
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Discussion

This study provides valuable insight into the role of diffusion-
weighted MRI in characterizing pelvic masses by employing
three distinct ADC measurement strategies. We defined dADC
as the average ADC from a large ROl encompassing the entire
lesion, fADC as the ADC from small ROIs placed on the darkest
(most diffusion-restricted) region of the lesion on each slice,
and sADC as the mean of the three lowest fADC values. This
approach captures tumor heterogeneity by comparing whole-
lesion diffusion with the most restricted areas. ADC values did not
differ significantly between benign and malignant groups based
on the nature (solid, cystic, mixed) of the lesions. However, a
significant difference was noted in ADC values according to lesion
localization, specifically within cervical lesions, where malignant
lesions exhibited lower ADC values compared to benign lesions.

In our cohort, patients with malignant masses were significantly
older on average than those with benign lesions (mid-50s vs.
early 40s), and the malignant tumors more frequently exhibited
complex mixed (solid-cystic) morphology with heterogeneous
internal characteristics. These clinical and imaging features are
recognized red flags for malignancy and are consistent with
prior observations that adnexal and cervical malignancies tend
to occur at older ages and often present with solid components
on imaging [12-14]. Despite these features, our diffusion MRI
results highlight a nuanced picture. Despite solid masses having
lower ADC values than mixed masses, these values did not
significantly differ between benign and malignant groups. Also,
ovarian and uterine lesions showed no ADC value differences
between benign and malignant classifications. However,
malignant cervical lesions exhibited significantly lower ADC
values compared to their benign counterparts.

Solid masses tend to have markedly lower ADC values than

lesions with cystic portions. The reason is that a completely
solid tumor affords little free space for water movement —
water molecules are hindered by cell membranes, intracellular
organelles, and sometimes fibrous matrix. By contrast, if a
tumor is mixed (solid-cystic) or contains cystic areas (fluid-
filled regions), the fluid allows relatively unhindered Brownian
motion of water, which drives the ADC upward in those areas.
In practical terms, a simple fluid-filled cyst will appear bright
on an ADC map (high ADC) since water diffusion is nearly
free, whereas a densely cellular solid tumor nodule appears
dark on the ADC map (low ADC) due to restricted diffusion
[15, 16]. Numerous studies have confirmed this dichotomy:
cystic tumor components exhibit higher ADC values than
solid tumor components (this holds true for both benign and
malignant lesions) [1]. Rousell et al. evaluated 54 pelvic masses,
measuring ADC separately from cystic and solid components.
Mean ADC values for benign and malignant lesions from cystic
components were 2.+0.5x10° mm?*/s and 2.£0.5x10° mm?/s,
without significant differences. Similarly, solid component
ADC values for benign and malignant lesions were 1.2+0.6x10°
* mm?/s and 1.0+0.2x10° mm?/s, respectively, also showing
no significant difference [17]. The results of our study are
consistent with these observations.

In ovarian and uterine masses, the differences in diffusion
metrics between benign and malignant lesions were not
statistically significant. One likely explanation is the overlap
in ADC values caused by lesion heterogeneity. Certain
benign ovarian tumors such as fibromas, teratomas and
endometriomas) can exhibit unusually low ADC values due
to their contents, overlapping with the restricted diffusion
seen in malignancies [1, 18]. Granular studies have found,
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for example, that the mean ADC of solid components was
not significantly different between benign and malignant
ovarian tumors in some series [16]. Similarly, benign uterine
fibroids with dense fibrous tissue may show very low ADC (a
“T2 blackout” effect), mimicking the diffusion restriction of
uterine sarcomas [19]. Tamai et al. observed that sarcomas
had lower average ADC values than normal myometrium and
degenerated leiomyomas with no overlap. However, they
noted overlapping ADC values with ordinary and cellular
leiomyomas [20]. These overlapping diffusion patterns
diminish the statistical separation between benign and
malignant groups, which aligns with recent studies reporting
conflicting or inconclusive ADC findings in ovaries and uterus
when lesion composition is diverse.

In contrast, cervical lesions showed clear and significant
differences in all three ADC measures between benign and
malignant cases. Cervical cancers are typically highly cellular,
and this dense cell packing markedly restricts water diffusion,
resulting in much lower ADC values in malignant tumors
compared to normal or benign cervical tissue [21]. Previous
studies have identified mean ADC values of about 1.0-1.1x10°
> mm?/s, which are considerably lower than those observed
in normal cervical stroma, typically between 1.5-2.1x10°
* mm?/s [22-25]. Differences by histology have also been
observed - squamous cell carcinomas typically show slightly
lower ADC values than adenocarcinomas, a finding attributed
to histologic differences (e.g. squamous tumors often being
more densely cellular, whereas adenocarcinomas may have
glandular mucin that increases water diffusivity) [26]. The
current study did not allow comparisons across different
histological types because of insufficient sample numbers.
Although the dADC values for cervical lesions obtained in our
study were consistent with the literature, our findings indicate
that the fADC and sADC measurements demonstrated more
substantial differences. In effect, the true tissue diffusion
coefficient (slow ADC/dADC) drops in cancers, and even the
perfusion-related diffusion component is reduced: intravoxel
incoherent motion analysis confirms that both the pure
diffusivity D and the perfusion fraction f are significantly
lower in cervical carcinomas compared to normal cervical
tissue [27]. These microstructural differences make ADC a
valuable diagnostic biomarker in cervical cancer. Importantly,
ADC values also carry prognostic information. Lower ADC
tends to correlate with more aggressive tumor features - for
instance, well-differentiated (Grade 1) cervical cancers showed
significantly higher ADC (~1.04x10-3 mm?s) than poorly
differentiated Grade Ill tumors (approx. 0.67x10—3 mm?/s)
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[28]. Similarly, the most diffusion-restricted tumors often
indicate aggressive pathology: lesions with lymphovascular
space invasion have significantly lower minimum ADC than
tumors without lymphovascular invasion [29]. Consistently,
pretreatment ADC has been linked to outcomes: tumors with
very low ADC (high diffusion restriction) are associated with
greater risk of recurrence and poorer survival, whereas higher
ADC values tend to portend a more favorable prognosis [30].

This study has several limitations. First, its retrospective and
single-center design introduces a potential selection bias
and may limit the generalizability of the findings to broader
populations. Second, the sample size—especially the number
of malignant lesions—was relatively small, which may limit
the statistical power of subgroup analyses, particularly those
stratified by localization (e.g., cervix, ovary, uterus). Third, ROI
placement was performed manually, and despite efforts to
standardize it, some degree of subjectivity in selecting the
darkest areas or lesion borders is inevitable. Fourth, lesion
composition was heterogeneous within each group; for
example, benign ovarian lesions included both simple cysts
and endometriomas, which may have different diffusion
characteristics despite falling under the same histopathological
category. Finally, histological subtypes and tumor grades—
particularly among malignant cases—were not analyzed
separately, though these features are known to influence ADC
values and may partially explain intragroup variability. These
limitations suggest that further prospective studies with
larger, balanced cohorts and blinded, multi-reader designs
are warranted to validate the diagnostic and prognostic
performance of ADC metrics in gynecological masses.

Conclussion

ADC values in gynecologic masses can vary based on the
nature of masses and anatomical structures evaluated.
Solid

show lower ADC measurements. However, in ovarian and

lesions and malignant cervical masses typically
uterine lesions, considerable overlap in ADC values limited
diagnostic performance, highlighting the need for cautious
interpretation. While focal ROI strategies may enhance the
sensitivity of DWI for detecting malignancy, ADC values alone
are insufficient as stand-alone diagnostic tools due to lesion
heterogeneity and compositional variability. Therefore, ADC
metrics should be integrated with conventional MRI findings
and clinical context for a more accurate and comprehensive
evaluation of gynecologic masses.
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Abstract

Aim: This study aimed to evaluate the prognostic significance of the systemicimmune-inflammation index (Sll) in patients
with nasopharyngeal carcinoma (NPC).

Material and Methods: This retrospective study included 42 patients diagnosed with NPC between January 2014 and
January 2020. Clinical data, hematological parameters, and survival outcomes were collected. Disease stage was classified
using the 8th edition of the American Joint Committee on Cancer (AJCC) Staging System. Pre-treatment SlI values were
calculated using complete blood count data (platelets x neutrophils / lymphocytes).

Results: The mean patient age was 54.0 + 13.8 years, with a male predominance (66.7%). Most patients presented
with advanced disease (AJCC Stage IlI-IV). Higher pre-treatment Sl values were significantly associated with poorer
overall survival (OS) and progression-free survival (PFS). Multivariate Cox regression analysis confirmed that elevated Sl
independently predicted reduced OS (HR: 1.06; 95% Cl: 1.02-1.09; p < 0.001). ROC analysis identified optimal SII cut-
off values of >610 for OS (sensitivity: 73.9%, specificity: 60.0%) and >580 for PFS (sensitivity: 75.0%, specificity: 57.1%).
Kaplan—Meier analysis demonstrated significantly lower OS and PFS in patients with elevated SlI (log-rank p < 0.001).

Conclusion: Elevated Sl is a strong and independent prognostic marker for poor outcomes in NPC patients and may
guide personalized clinical management.
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Oz

Amacg: Bu calisma, saglikli yetiskin bir popullasyonda manyetik rezonans goériintiileme (MRI) kullanarak interpediinkiiler
ac1 (IPA), pontomesensefalik aci (PMA) ve pontomediiller agi icin normatif, yasa ve cinsiyete gore tabakalandirilmis referans
degerleri belirlemeyi amaclamaktadir.

Gereg ve Yontemler: Bu retrospektif calismaya Ocak 2018 ile Aralik 2020 arasinda beyin MRI'i cekilen 290 saghkl yetiskin
hasta (124 erkek, 166 kadin; ortalama yas: 43,1 + 16,7 yil) dahil edildi. IPA, PMA ve pontomediiller acilar, standartlastirilmig
aksiyel ve orta sagital T1 agirlikh spin-eko MRI dizilerinde 6l¢iild. Siniflandirma su sekildeydi: 18-24 yas (genc yetiskinler),
25-33 yas (yetiskinler), 34-48 yas (erken orta yasli), 49-64 yas (orta yash), =65 yas (yasl).

Bulgular: Ortalama IPA 75,5° + 10,2, PMA 57,0° + 10,2 ve pontomediiller a¢1 133,8° + 10,6 idi. Erkek ve kadinlar arasinda
herhangi bir acisal 6lciimde anlamli bir fark gézlenmedi (p > 0,05). Ancak, 6zellikle orta yasl ve yasli gruplarinda, ilerleyen
yasla birlikte IPA degerlerinde anlamli bir artis gozlendi (p < 0,001). IPA yasla orta diizeyde pozitif bir korelasyon gosterdi
(r=0,372; p < 0,001), PMA ve pontomediiller aci ise yasla anlamli bir korelasyon géstermedi. Uc acisal parametre arasinda
anlamli bir korelasyon bulunamadi.

Sonug: IPA degerleri yasla birlikte 5nemli 6l¢lide artarken, PMA ve pontomediiller acilar yetiskinlik boyunca nispeten sabit
kaldi. Bu bulgular, beyin sapi acisal dlctimleri icin normatif, yasa ve cinsiyete gore siniflandirilmis referans verileri saglar
ve bu da klinik tanilamada, 6zellikle spontan intrakraniyal hipotansiyon ve nérodejeneratif sendromlar gibi durumlarda,
bunlarin kullanimini artirabilir.

Anahtar Kelimeler: interpedinkdler agi, pontomesensefalik a¢i, pontomedadiller agi, manyetik rezonans goriintileme,

beyin sap1 morfolojisi, normatif veriler

Introduction

The (IPA)
measurement defined as the angle formed between the

interpeduncular angle is a neuroanatomical

cerebral peduncles of the midbrain on axial magnetic resonance
imaging (MRI) (1).
hypotension - a syndrome of low cerebrospinal fluid pressure

In particular, spontaneous intracranial

- is associated with downward displacement of brain structures
(“brainstem slumping”) that markedly narrows the IPA (2).
Although recent studies have shown that IPA is lower in patients
with intracranial hypotension compared to healthy individuals,
it appears to be elevated in patients with idiopathic normal
pressure hydrocephalus (iNPH) and comparable in those with
progressive supranuclear palsy (PSP) (3).

In addition to the IPA, other quantitative brainstem angular
measurements - such as the pontomesencephalic angle (PMA)
- offer further insight into midbrain and pontine anatomy. The
configuration of subarachnoid cisterns - shaped in part by
arachnoid membrane attachments - may influence multiple
brainstem angular measurements, including both the PMA
and the pontomedaullary angle (4). The PMA is defined at the
junction of the midbrain and pons, formed by the anterior
surface of the midbrain and the superior surface of the pons.
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This angle also decreases in pathological states such as
spontaneous intracranial hypotension (5). On the other hand,
the pontomedullary angle, a sagittal measure between the pons
and medulla (6), remains under-characterized in the literature.

Although clinical interest in brainstem morphometry has
grown in recent years, there remains a notable lack of well-
established reference values or nomograms for angular
brainstem measurements in routine MRI interpretation. This
absence is particularly evident in the case of the IPA, for
which no large-scale normative data exist across the adult
lifespan. Preliminary observations suggest that IPA values
may be influenced by demographic factors such as sex, with
males potentially exhibiting higher angles than females
(7). These findings are consistent with broader studies of
brainstem structure that have documented age- and sex-
related variations in other angular metrics, including the PMA
(8). However, comprehensive age- and sex-specific reference
values for the IPA, PMA, and pontomedullary angle have yet to
be systematically established.

To address this gap, this study aimed to provide age- and
sex-stratified reference values for multiple brainstem angular
measurements - including the IPA, PMA, and pontomedullary
angle - in a healthy adult population.



Material and Methods

This retrospective study was conducted using cranial MRI scans
obtained between January 2018 and December 2020 from adult
individuals who had presented to Adana Yiiregir State Hospital
for various non-neurological reasons. The study was approved
by the Cukurova University Non-Interventional Clinical Research
Ethics Committee (Date: 05.11.2021, Decision No: 2021/116-
60) and was carried out in accordance with the relevant ethical
guidelines and the Helsinki Declaration (2013 Brazil revision). The
need for informed consent was waived under the approval of the
Local Ethics Committee due to the retrospective design.

During the study period, a total of 290 patients who had
undergone cranial MRI were retrospectively evaluated. Patients
with known neurological disease, radiologically confirmed
brainstem pathology, orinadequateimage quality duetomotion
artifacts or technical limitations were excluded. The exclusion
process was conducted by an experienced neuroradiologist
with over 20 years of experience, who also confirmed the
suitability of each case for angular measurements.

Study Protocol

The hospital’s electronic information system and patient files
were used to gather demographicand clinical data. MRlimages
were retrieved from the hospital's digital archive, and subject
eligibility was determined through radiological screening.
For subgroup analysis, participants were stratified into six
age groups based on predefined age ranges to examine age-
related variations in brainstem angular measurements (9, 10).
The classification was as follows: 18-24 years (young adults),
25-33 years (adults), 34-48 years (early middle-aged), 49-64
years (middle-aged), =65 years (elderly).

MRI Acquisition

MRI examinations were performed using a 1.5-Tesla scanner
(GE Signa Excite HD; GE Medical Systems, Milwaukee, WI,
USA). The routine cranial MRI protocol included axial and
mid-sagittal T1-weighted spin-echo sequences. Axial images
were acquired with repetition time (TR) of 1173 ms, echo time
(TE) of 8.9 and 35.5 ms, a slice thickness of 5 mm with a 0.4
mm interslice gap, and a matrix size of approximately 320 x
224. Mid-sagittal images were obtained using comparable
parameters optimized for anatomical clarity. No intravenous
contrast was administered.
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Image Analysis and Measurements

All images were reviewed on the hospital’s workstation using
Karmed PACS software (Kardelen Software, Tirkiye). Each
parameter was measured twice, at least two weeks apart,
using identical zoom levels, and the arithmetic mean of the
two measurements was recorded as the final value for analysis.
The IPA was measured on axial T1-weighted images at the
level of the corpus mamillare. Lines were drawn along the
medial borders of the cerebral peduncles, and the anteriorly
converging angle between them was recorded (Figure 1).
The PMA was assessed on the mid-sagittal plane as the angle
between tangents to the anterior surfaces of the midbrain and
pons (Figure 2). The pons-bulbus angle, also referred to as the
pontomedullary angle, was measured on the same sagittal
image as the angle formed between tangents to the inferior

pons and the superior medulla oblongata (Figure 2).

Figure 1. Axial magnetic resonance imaging (MRI) illustrating
measurement of the interpeduncular angle (IPA). The red lines
indicate the angle formed between the medial aspects of the cerebral

peduncles at the midbrain level.
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Figure 2. Sagittal magnetic resonance imaging (MRI) demonstrating
the measurement of the pontomesencephalic angle (a) and the

pontomedullary angle (b).
Statistical Analysis

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) software. The
normal distribution of numerical variables was assessed
using the Kolmogorov-Smirnov test. Variables with a normal
distribution were presented as mean + standard deviation (SD),
whereas non-normally distributed variables were expressed as
median and interquartile range (IQR: 25th-75th percentiles).
For comparisons between two independent groups, the
Student'’s t-test was used for normally distributed data, while
the Mann-Whitney U test was applied for non-normally
distributed data. In comparisons involving more than two
groups, one-way ANOVA was used for parametric data, and
the Kruskal-Wallis test was employed for non-parametric data.
When significant differences were observed, post hoc pairwise

comparisons were conducted using the Bonferroni test (for
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ANOVA) or Dunn’s test (for Kruskal-Wallis), as appropriate.
The relationships between angular measurements (IPA, PMA,
and PBA) were assessed using Pearson’s correlation coefficient
for parametric variables and Spearman’s rank correlation
coefficient for non-parametric variables. A p-value < 0.05 was

considered statistically significant in all analyses.
Results

The study included 290 patients with a mean age of 43.1 +
16.7 years, of whom 124 were men (42.8%) and 166 were
women (57.2%). The mean IPA was 75.5° + 10.2, with a range
from 46.7° to 99.7°. The PMA had a mean of 57.0° + 10.2 and
values ranging between 30.7° and 96.8°. The pontomedullary
angle showed a considerably wider distribution, with a mean
of 133.8° + 10.6, with a range from 102.3° to 158.7° (Table 1).

Comparative analysis of brainstem angular measurements
between male and female participants did not reveal
any statistically significant differences. The mean IPA was
74.8°+10.9 in females and 76.3°+9.2 in males (p =0.202).
Similarly, the PMA showed close values across gender, with
a mean of 56.8°+10.7 in females and 57.3°+ 9.4 in males
(p =0.660). The pontomedullary angle was nearly identical
between the two groups (133.9°+10.4 in females vs.
133.8° £ 10.9 in males, p = 0.956) (Table 1).

Age-based analysis revealed a statistically significant difference
in IPA values across the five age groups. Both the middle-aged
and elderly groups exhibited similar IPA values, which were
higher on average compared to those of the younger age group
(Young adults: 72.3°+ 8.2 vs. Adults: 71.6° + 10.8 vs. Early middle-
aged: 73.8° + 9.9 vs. Middle-aged: 79.4° + 9.4 vs. Elderly: 81.4° +
9.0; p < 0.001). In contrast, IPA values among the younger three
groups (young adults, adults, and early middle-aged) remained
relatively close, showing no significant differences between
them. The mean PMA and pontomedullary angle showed no

significant differences among age groups (Table 2).

While age showed a positive correlation with the IPA (r=0.372; p
< 0.001), it was not significantly associated with either the PMA
(r=10.008; p = 0.994) or the pontomedullary angle (r =-0.043; p
= 0.468) (Figure 3). No significant correlation was found among

the IPA, PMA, and pontomedullary angles (Figure 4).
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Discussion

This study presents one of the largest datasets to date
investigating the variation of the IPA, PMA, and pontomedaullary
angle across age and sex in a healthy adult population. The
findings demonstrate that while these angular measurements
do not differ significantly by sex, the IPA increases notably
in individuals aged 49 years and above. In contrast, PMA and
PBA values remain stable across all age groups. The absence
of significant correlations among the three angles, along with
the age-related constancy of PMA and PBA, suggests a relative
anatomicalsstability of theincisuraland pontomedaullary cisternal
configurations in healthy adults. These results underscore the
potential of the IPA as a morphometric marker sensitive to
age-related changes, whereas the PMA and PBA appear less
influenced by age or sex in the normative population.

In recent years, the IPA has drawn attention as an objective MRI-
based indicator of spontaneous intracranial hypotension (7,11).
The current literature reports conflicting findings regarding IPA
values and their variation with age and sex in healthy individuals.
Fatterpekar et al. (12) investigated the role of IPA in diagnosing
PSP-Richardson Syndrome and reported an average IPA of
51.2°in the healthy control group. Wang et al. (7) reported that
the mean IPA in the control group was approximately 56.3°,
with males exhibiting a significantly wider IPA (~64°) compared
to females (~53°). However, their study did not evaluate the
association between age and the IPA (7). Nevertheless, in a
transcranial ultrasound study conducted among adults aged 18
to 50, no significant effect of age or sex on IPA was identified
(13). In a large-scale magnetic resonance morphometry study
by Debnath et al,, the mean IPA was reported as 76.4° + 9.4,
with a gradual widening observed beginning in the fifth and
sixth decades of life. The study also noted that females may
exhibit IPA values 1-2 degrees higher than males; however,
this minimal difference was considered clinically negligible (8).
In our cohort, IPA measurements aligned with those reported
by Debnath et al., with a noticeable elevation observed in both
middle-aged and older adults.

Itis known that mild volumetric atrophy occurs in the midbrain
(mesencephalon)andbrainstemwithaging.Thiscondition may
lead to a greater separation between the cerebral peduncles,
resulting in a relative increase in cerebrospinal fluid (CSF)
volume within the interpeduncular cistern (14). Indeed, Wang
etal.(7) demonstrated thatin cases of intracranial hypotension,
the IPA was significantly reduced (from approximately 56°
in controls to around 25° in hypotension), and that this
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reduction in IPA correlated with downward displacement of
the brainstem (brain stem slumping). The authors suggested
that the angle between the peduncles may be related to the
CSF volume in the interpeduncular cistern, indicating that the
IPA decreases when the CSF volume is reduced and widens
when the volume increases (7). From this perspective, the
expansion of the subarachnoid spaces in response to mild
brain tissue shrinkage (atrophy) in advanced age may be a
factor explaining the increase in the interpeduncular angle. In
other words, the age-related increase in the distance between
the peduncles is associated with the compensatory expansion
of CSF around the brainstem to fill the surrounding space. This
may be particularly relevant when distinguishing conditions
associated with midbrain atrophy, such as PSP. Indeed, it has
been reported that the IPA is significantly widened in PSP
patients and demonstrates high sensitivity in differentiating
PSP from Parkinson’s disease (15). On the other hand, Ugga
et al. (16) compared IPA measurements in iNPH, PSP, and
control groups, all predominantly composed of elderly
individuals. In that study, the average IPA in healthy controls
was 75.5°, showing no significant difference compared to PSP
patients, but was found to be elevated in those with iNPH
(16). Therefore, a larger-than-normal IPA observed in an older
individual may not always reflect pathology; the influence of
age-related variation should be considered.

In the present study, measurements of both the PMA and
the pontomedullary angle demonstrated no statistically
significant association with either age or gender. Previous
studies have reported a wide range of PMA values in healthy
controls, varying between 39° and 65°, and emphasized that
PMA does not significantly vary with gender (8, 17). A study
involving healthy individuals from the Turkish population
showed that the average PMA was greater in females (52°)
than in males (56.8°). It was further noted that PMA declined
in the 46-65 age group and increased again beyond the age of
65 (18). This apparent variability in PMA across age may reflect
underlying anatomical and developmental changes of the
brainstem. According to morphometric studies, the PMA tends
to be broader in childhood, narrows during adolescence and
adulthood as the pons enlarges relatively, and then widens
again in older age due to pontine atrophy (8). However,
such fluctuations are relatively minor, typically within a 2-4°
range. The PMA reflects the curvature at the midbrain—-pons
junction, which is largely constrained by craniovertebral
architecture. Given that the skull base angle remains stable



throughout life in healthy individuals, significant age-related
variation in PMA is not generally expected. This may explain
the lack of correlation between IPA and either the PMA or
the pontomedullary angle. Notably, pronounced changes
in PMA are observed primarily in pathological conditions,
such as severe brainstem compression or anatomical
deformities. Similarly, the pontomedullary angle—formed
between the pons and medulla—is structurally stable and
typically varies only in the presence of marked pathology.
For instance, in cases of advanced brainstem atrophy, such
as in olivopontocerebellar degeneration, a "flattening" of the
pontomedullary angle (i.e., loss of its normally mild curvature)
has been described (19).

This study has certain limitations. The retrospective design
and single-center data usage introduce classic limitations
such as potential selection bias and limited generalizability.
Additionally, the sample size may be a limiting factor,
particularly in detecting differences within subgroup analyses.
Afurtherlimitationis thatthe present study focused exclusively
on healthy subjects, thereby excluding the potential influence
of pathological conditions. Future research involving various
clinical populations could better elucidate the diagnostic
and prognostic relevance of these parameters. Lastly, the fact
that the measurements were performed manually and based
on visual assessment may introduce the risk of interobserver
and intraobserver variability. Although the methods used in
this study are known to have high reliability, the integration
of automated measurement software in future research could
provide methodological improvement.

In conclusion, this study provides normative reference values
for key brainstem angular measurements (IPA, PMA, and
pontomedullary angle) in a healthy adult population and
highlights their variation with age. IPA showed a significant
age-related increase, while PMA and pontomedullary angles
remained relatively stable. No significant sex-based differences
were observed. These findings provide valuable diagnostic
benchmarks to identify pathological alterations and aid
in clinical assessments of neurological and neurosurgical
conditions such as spontaneous intracranial hypotension.
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Abstract

Aim: The Albumin-Bilirubin (ALBI) score, originally developed to assess liver function in patients with hepatocellular
carcinoma, has recently gained attention as a prognostic marker in critically ill patients. This study aimed to evaluate the
effectiveness of the ALBI score in predicting mortality among intensive care unit (ICU) patients.

Material and Methods: This retrospective study included 157 adult patients admitted to the ICU diverse clinical conditions,
including sepsis, respiratory failure, trauma, acute neurological events, and post-cardiac arrest, between November
2023 and November 2024. Clinical data, laboratory parameters, ALBI, SOFA, and APACHE Il scores were assessed at ICU
admission. The ALBI score is calculated as follows: (log10 bilirubin [umol/L] x 0.66) + (albumin [g/L] x —0.085).

Results: Among the study participants (mean age: 71.7 £ 18.6 years; 55.4% male), 42.7% had diabetes mellitus, 21.7%
chronic kidney disease (CKD), 38.9% chronic obstructive pulmonary disease, 73.9% cardiovascular disease, and 19.7%
malignancies. The overall mortality rate was 42.7%. Multivariable Cox regression analysis revealed that CKD (HR: 1.90; 95%
Cl: 1.07-3.39; p = 0.029), higher ALBI scores (HR: 1.65; 95% Cl: 1.03-2.65; p = 0.038) and higher APACHE Il scores (HR: 1.04;
95% Cl: 1.00-1.08; p = 0.031) were independent predictors of mortality.

Conclusion: The ALBI scoreisanindependent predictor of mortality among critically ill patients with heterogeneous clinical
conditions in general ICU settings. By integrating hepatic dysfunction, nutritional status, and systemic inflammation, ALBI
complements traditional prognostic tools and may enhance clinical decision-making and risk stratification.
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Oz

Amag: Hepatoselller karsinomlu hastalarda karaciger fonksiyonunu degerlendirmek icin gelistirilen Albimin-Bilirubin
(ALBI) skoru, yakin donemde kritik hastalarda prognostik belirtec olarak ilgi gérmstir. Bu ¢alismada, yogun bakim nitesi
(YBU) hastalarinda ALBI skorunun mortaliteyi 5ngérmedeki etkinliginin degerlendirilmesi amaclandi.

Gereg ve Yontemler: Bu retrospektif gozlemsel calismaya, Kasim 2023 ve Kasim 2024 tarihleri arasinda, sepsis, solunum
yetmezligi, travma, akut nérolojik olaylar ve kardiyak arrest sonrasi gibi cesitli klinik nedenlerle YBU'ye kabul edilen 157
eriskin hasta dahil edildi. Klinik veriler, laboratuvar parametreleri ile ALBI, SOFA ve APACHE Il skorlari YBU'ye kabulde
degerlendirildi. ALBI skoru, (log10 bilirubin [umol/L] x 0,66) + (albumin [g/L] x -0,085) formli ile hesaplandi.

Bulgular: Hastalarin yas ortalamasi 71,7 + 18,6 yil olup, %55,4'U erkekti. Hastalarin %42,7'sinde diabetes mellitus,
%21,7'sinde kronik bobrek hastaligi (KBH), %38,9'unda kronik obstriktif akciger hastaligi, %73,9'unda kardiyovaskdler
hastalik ve %19,7'sinde malignite mevcuttu. Genel mortalite oran1 %42,7 bulundu. Cok degiskenli Cox regresyon analizinde
KBH varligi (HR: 1,90; %95 GA: 1,07-3,39; p = 0,029), yuksek ALBI skoru (HR: 1,65; %95 GA: 1,03-2,65; p = 0,038) ve yiiksek
APACHE Il skoru (HR: 1,04; %95 GA: 1,00-1,08; p = 0,031) mortalitenin bagimsiz prediktorleri olarak saptandi.

Sonug: ALBI skoru, farkli klinik nedenlerle yogun bakima yatirilan hastalarda mortalitenin bagimsiz bir belirleyicisidir. ALBI
skoru, karaciger fonksiyonu, beslenme durumu ve sistemik inflamasyonu birlikte yansitarak geleneksel prognostik araglari

tamamlamakta ve klinik karar verme sureclerini destekleyici bir arag olarak kullanilabilir.

Anahtar Kelimeler: ALBI skoru, yogun bakim, mortalite, prognostik skor, APACHE II, SOFA, albumin, bilirubin

Introduction

Critically ill patients admitted to intensive care units (ICUs) -
including those with sepsis, acute respiratory failure, severe
trauma, acute neurological events, or post-cardiac arrest —
face high mortality rates, often exceeding 15-50% in severe
cases (1-4). To stratify risk and guide clinical management in
such patients, clinicians frequently rely on established severity
scoring systems like the Sequential Organ Failure Assessment
(SOFA) and the Acute Physiology and Chronic Health
Evaluation Il (APACHE Il). These scoring tools are widely used to
predict ICU outcomes, but they involve complex calculations
and require extensive clinical data, which can hinder rapid
decision-making (5). This limitation has spurred interest
in additional prognostic markers that might complement
existing scores in critical care.

One emerging tool is the Albumin-Bilirubin (ALBI) score,
originally developed as an objective measure of liver function
to predict prognosis in patients with hepatocellular carcinoma
(HCC) (6). The ALBI score is calculated solely from serum
albumin and bilirubin levels, offering a simplified assessment
of hepatic reserve compared to traditional liver scores. Notably,
the ALBI score’s applicability has extended beyond its initial
use in HCG; it has shown prognostic value in broader contexts,
suggesting potential utility outside of hepatology (7). Recent
studies have indeed explored the ALBI score in ICU cohorts.
An elevated ALBI score has been independently associated
with higher mortality in septic ICU patients (8), and similar
findings have been reported in patients with severe trauma
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in the ICU (9). Likewise, in acute cardiac critical illness, such as
ICU patients with heart failure, a higher ALBI score correlated
with increased risk of all-cause mortality (10). Moreover, the
ALBI score was demonstrated to be a superior predictor of in-
hospital mortality compared to established prognostic scoring
systems like SOFA and APACHE Il in acute pancreatitis patients
(11). These observations suggest that the ALBI score captures
important prognostic information in diverse critical illnesses,
possibly reflecting the impact of systemic inflammation and
liver dysfunction on patient outcomes.

Despiteits promising performanceinvarious criticallyill patient
populations, the predictive utility of the ALBI score remains
understudied in general intensive care settings. Moreover,
literature limited investigations
evaluating the ALBI score specifically within heterogeneous
ICU cohorts comprising conditions such as sepsis, respiratory
failure, trauma, acute neurological events, and post-cardiac
arrest. Given this gap, we hypothesized that the ALBI score
could serve as an effective prognostic tool to predict mortality
among critically ill ICU patients. Thus, the primary objective of
this study was to evaluate the effectiveness of the ALBI score
in predicting mortality in this diverse ICU population.

Material And Methods

This retrospective study was conducted between November 2023
to November 2024 on adult patients admitted to the tertiary-level
reanimation ICU of Ordu State Hospital. The study was approved
by the Ordu University Non-Interventional Clinical Research

current includes only



Ethics Committee (Date: 20.12.2024, Approval No: 2024/207) and
was carried out in accordance with the relevant ethical guidelines
and the Helsinki Declaration (2013 Brazil revision). The need for
informed consent was waived under the approval of the Local
Ethics Committee due to the retrospective design.

During the study period, a total of 214 patients admitted to the
tertiary-level reanimation ICU of the hospital were screened for
eligibility. Adult patients aged 18 years or older, regardless of sex,
were eligible for inclusion. Patients were included if they were
either directly admitted to the ICU or transferred from another
healthcare facility or department within the same institution. In
patients with multiple ICU admissions, only the first admission
was considered. Exclusion criteria were age under 18 years (n =
2), ICU admission following elective surgery (n = 25), ICU stays
shorter than 24 hours (n = 22), and missing data (n = 8). After
exclusion criteria, 157 patients were included in the final analysis.

The hospital’s electronic information system and patient files
were used to gather demographicand clinical data. Laboratory
parameters were recorded at two time points: (1) Admission:
upon ICU entry, and (2) Last available: for survivors, the value
closest to the time of ICU discharge; for non-survivors, the
last measurement obtained within 24 hours prior to death. In
accordance with the ICU's standard treatment protocol during
the study period, patients with serum albumin levels below
2.5 g/dL had been administered 200 mL of a 20% albumin
solution intravenously. Patients with anuric chronic kidney
disease (CKD), oliguric acute kidney injury (AKIl), or anuria were
not administered albumin due to the risk of fluid overload.

Definitions

The ALBI score is an evidence-based, objective, and easily
applicable scoring system developed to assess liver function.
It is calculated using only two basic biochemical parameters—
serum albumin and total bilirubin—and does not include any
subjective components. The ALBI score is calculated as follows:
(log10 bilirubin [umol/L] x 0.66) + (albumin [g/L] x —0.085).
According to this score, patients are categorized into three
prognostic grades: Grade 1 for scores < —2.60, Grade 2 for scores
> —2.60 to < —1.39, and Grade 3 for scores > —1.39. Lower ALBI
scores indicate better liver function, while higher scores reflect
hepatic dysfunction and increased mortality risk [4].

The SOFA score is a widely used tool for mortality prediction and
assessment of multiple organ failure in ICU patients, particularly
those with sepsis. It evaluates six organ systems—respiratory,
central renal, coagulation, and
hepatic—on a scale from 0 to 4. Higher scores are associated
with increased mortality risk. For example, a SOFA score >14 is
linked to mortality rates exceeding 95%, while a mean score >
5.1 corresponds to a mortality rate of up to 84.4% [12,13].

cardiovascular, nervous,
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The APACHE Il score estimates mortality risk in ICU patients by
integrating age, chronic health status, and 12 physiological
parameters (e.g., body temperature, mean arterial pressure,
pH, sodium and potassium, creatinine,
hematocrit, white blood cell count, and Glasgow Coma Scale
score). Scores range from 0 to 71, with higher scores indicating a
worse prognosis. For instance, mortality rates are approximately
40% for scores of 20-24 and 73% for scores of 30-34 [14].

Statistical analysis

arterial serum

All analyses were conducted using IBM SPSS Statistics for
Windows 20.0 (IBM Corp., Armonk, NY, USA) and Medcalc 11.4.2
(MedCalc Software, Mariakerke, Belgium) software. The normal
distribution of numerical variables was assessed using the
Kolmogorov-Smirnov test. Data exhibiting a normal distribution
were presented as mean + standard deviation (SD), and
comparisons between groups were made using the Student's
T-test. Non-normally distributed data were displayed as median
(interquartile range (IQR): 25-75 percentiles) and comparisons
between groups were conducted using the Mann-Whitney U
test. Cox proportional hazards regression was used to determine
the impact of demographic, clinical and laboratory parameters
on mortality during the observation period. Multivariable Cox
regressionanalysis with the backward method was subsequently
performed to identify any possible independent predictors of
mortality. Receiver operating characteristic (ROC) curve analysis
was performed to assess the diagnostic performance of the ALBI
and APACHE Il scores in predicting in-ICU mortality. Area Under
the Curve (AUCQ) values are reported as AUC + standard error
(SE) with 95% confidence intervals (Cl). Optimal cutoff values
were determined by Youden’s index. Changes in laboratory
findings between admission and discharge were evaluated
using a mixed model analysis for repeated measures. Value of P
< 0.05 were considered statistically significant.

Results

The patients had a mean age of 71.7 + 18.6 years, and
the majority were male (55.4%). Among the patients,
42.7% had diabetes mellitus, 21.7% had CKD, 38.9% had
chronic obstructive pulmonary disease (COPD), 73.9% had
cardiovascular disease, and 19.7% had malignant conditions.
The most common reason for admission to the intensive care
unit was respiratory failure (52.2%), followed by sepsis (21.0%),
acute neurological events (10.8%), cardiovascular arrest (9.6%),
and trauma (6.4%). Invasive mechanical ventilation (IMV) was
required in 58.6% of the patients, while 16.6% needed non-
invasive mechanical ventilation (NIMV). Additionally, 45.6%
required vasopressors, and 25.5% underwent hemodialysis.
The median duration of ICU hospitalization was 9 days (range:
2-68), with a mortality rate of 42.7% (n = 67).
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A 2.68-fold (95% Cl=1.58-4.57, p < 0.001) increase in mortality risk
was observed in patients with CKD compared to those without.
Admission due to acute neurological events was associated with
lower mortality relative to sepsis (HR = 0.35, 95% Cl = 0.13-0.98, p
= 0.045). Patients who required IMV had a higher risk of mortality
than those who did not (HR = 2.35, 95% Cl = 1.07-5.87, p = 0.038).
Likewise, patients with vasopressor requirements or those
requiring hemodialysis demonstrated a significantly increased
risk of mortality. Other demographic and clinical characteristics
were not associated with mortality (Table 1).

At ICU admission, lower serum albumin levels were
significantly associated with increased mortality risk (HR: 0.94;
95% Cl: 0.91-0.98; p = 0.004). Similarly, higher ALBI score was
associated with higher mortality (HR: 1.85; 95% Cl: 1.19-2.87;
p =0.007). SOFA (HR: 1.12; 95% Cl: 1.05-1.20; p =0.001) and
APACHE Il scores (HR: 1.05; 95% Cl: 1.02-1.09; p = 0.003) were
associated with increased mortality risk. In contrast, admission
levels of bilirubin, CRP, and procalcitonin were not significantly
associated with mortality (p > 0.05) (Table 2).

Allvariables found to be significantly associated with mortality
in univariable analysis (Table 1 and 2) were considered for
inclusion in the multivariable regression analysis. However,

the components of the ALBI, SOFA, and APACHE Il scores
were excluded due to potential multicollinearity with
their respective composite scores. In the multivariable Cox
regression analysis, CKD (HR: 1.90;95% Cl: 1.07-3.39; p=0.029),
higher admission ALBI score (HR: 1.65; 95% Cl: 1.03-2.65; p =
0.038), and higher APACHE Il score at ICU admission (HR: 1.04;
95% Cl: 1.00-1.08; p = 0.031) were identified as independent
predictors of mortality (Table 3).

The optimal cut-off point for the ALBI score in predicting
mortality was found to be > -2.3, yielding a sensitivity of 79.1%
and specificity of 61.1% (AUC + SE: 0.774 + 0.04; 95% Cl: 0.700-
0.837; p < 0.001). For the APACHE Il score, the threshold was
>13, with sensitivity and specificity values of 82.1% and 63.3%,
respectively (AUC + SE: 0.780 + 0.04; 95% Cl: 0.707-0.842; p <
0.001). No statistically significant difference was found between
the two scores in terms of diagnostic performance (AAUC =+ SE:
0.006 + 0.05; 95% Cl: 0.095-0.107; p = 0.900) (Figure 1).

Changes in laboratory parameters were more pronounced in
non-survivors compared to survivors. In particular, the ALBI
score showed a greater increase in non-survivors than in
survivors (Table 4).
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Discussion

The current study provides significant evidence supporting
the prognostic value of the ALBI score in predicting mortality
among patients admitted to the ICU for various clinical reasons.
While the ALBI score has predominantly been evaluated within
hepatology-focused populations, our findings highlight its
effectiveness as a predictive tool across a diverse ICU cohort,
including patients hospitalized due to respiratory failure,
sepsis, trauma, acute neurological events, and post-cardiac
arrest conditions. Specifically, we demonstrated that higher
ALBI scores at ICU admission independently predict increased
mortality risk, along with CKD and higher APACHE Il scores.These
findings emphasize the broader clinical relevance of the ALBI
score, suggesting it can be effectively utilized in ICU settings as
a simple, objective, and valuable tool for risk stratification.
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Our study highlighted several clinical factors associated with
increased mortality risk, including CKD, IMV, and vasopressor
requirement. However, in addition to ALBI and APACHE II, only
CKD remained an independent predictor after multivariable
adjustment. One large sepsis study reported CKD approximately
doubled 90-day mortality risk (HR ~2.3),independent of APACHE
Il and SOFA scores (12). The immunologic and metabolic
derangements associated with CKD—such as uremic immune
dysfunction and accumulation of inflammatory mediators—
likely heighten vulnerability to critical illness, thereby explaining
this association (12). In contrast, although IMV and vasopressor
use were associated with mortality in univariate analyses, they
were not independently predictive in multivariable models,
likely due to their close relationship with the acute severity of
illness already captured by scoring systems such as APACHE I
and SOFA. Mechanical ventilation requirement is a recognized
indicator of severe respiratory failure or profound neurological
impairment, correlating with mortality rates ranging from
approximately one-third in high-resource settings to two-
thirds in resource-limited settings (13). Similarly, vasopressor
use typically denotes significant hemodynamic instability, such
as septic or cardiogenic shock, which inherently carries high
acute mortality risks (14). Thus, our findings emphasize that
both chronic conditions, such as CKD, and acute physiological
disturbances captured by SOFA and APACHE Il scores collectively
contribute to the overall mortality risk in ICU patients.

The present study supports the finding that higher APACHE
Il scores are independently associated with mortality, in line
with numerous studies conducted in ICU populations (15-
19). As a defined component of the SOFA score, bilirubin
plays a key role in assessing hepatic function. It can signify
ischemic hepatopathy (“shock liver”), hemolysis, or resorptive
bilirubinemia from extensive tissue injury, all of which portend
a worse prognosis. Hyperbilirubinemia, which occurs in nearly
40% of critically ill ICU patients, is linked to higher organ failure
rates and mortality (20, 21). Although this highlights the
relevance of SOFA, previous studies have demonstrated that it
shows diagnostic performance comparable to that of APACHE
Il (22). On the other hand, the SOFA score was significant in
univariate analysis but lost its significance in the multivariate
model, possibly due to acute physiology and liver dysfunction
being accounted for by APACHE Il and ALBI.

Hypoalbuminemia is a well-recognized marker of severe
illness, poor nutritional reserve, and systemic inflammation.

A substantial reduction in serum albumin levels is commonly
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observed in critically ill patients (23). In one ICU study,
patients with profoundly low admission albumin (<~18.5
g/L) had more than double the mortality rate of those
with higher albumin (52% vs 31%) (24). Yet albumin is not
included in SOFA and APACHE I, meaning those scores may
underweight the prognostic impact of chronic malnutrition
or ongoing inflammatory burden. The ALBI score uniquely
combines bilirubin with albumin, thus providing a more
comprehensive assessment of liver function, metabolic
stress, and inflammatory status. This integrative characteristic
likely explains ALBI's superior predictive value for mortality
observed in our adjusted multivariable model, consistent
with prior evidence in heterogeneous ICU populations (8-
11). Furthermore, in critically ill acute pancreatitis patients,
ALBI demonstrated superior discrimination for in-hospital
mortality (AUC: 0.86) compared to SOFA (0.72) or APACHE I
(0.83) and was an independent risk factor for poor outcome
(11). Likewise, recent large cohort analyses in sepsis have
shown a near-linear relationship between higher ALBI values
and increased death risk (adjusted HR ~1.5 per ALBI point) (8).
The present study extends these observations across diverse
ICU admission diagnoses - including sepsis, respiratory
failure, trauma, acute neurological events, and cardiac arrest
- indicating that ALBI’s prognostic value is broadly applicable.
Also, the diagnostic performance of the ALBI score was similar
to that of the APACHE Il score in the overall ICU cohort. The
threshold values of the ALBI score vary across different ICU
cohorts. In cardiac surgery intensive care unit patients, the ALBI
cut-off for predicting mortality was reported as -2.44, while in
heart failure cohorts, thresholds ranged between -2.19 and
-1.92 (25-27). In sepsis cohorts, ALBI scores greater than -1.39
have been associated with an increased risk of mortality (8).
The cut-off value identified in our study (> -2.3) is consistent
with these findings and supports the overall applicability of
the ALBI score across various intensive care settings.

The current study had several notable limitations. First, the
retrospective retrieval of data from the hospital information
management system carries the risk that some clinical parameters
may have been missing or recorded inconsistently, which could
introduce information bias into the interpretation of our findings.
Second, the single-center design limits the generalizability
of the results to all ICU patient populations. Third, the serum
albumin and bilirubin levels used to calculate the ALBI score can
be influenced by factors such as the patient’s hydration status,
nutritional state, and ongoing treatments. Finally, the causes of



death were not classified in detail, preventing a granular analysis
of the specific factors leading to mortality. Future prospective,
multicenter studies with larger and more diverse ICU cohorts
are warranted to validate these findings, assess the temporal
dynamics of the ALBI score, and explore causal mechanisms
driving mortality in critically ill patients.

Conclusion

This study demonstrated that the ALBI score at ICU admission
independently predicts mortality among critically ill adult
patients admitted with diverse diagnoses, including sepsis,
respiratory failure, trauma, acute neurological events, and
cardiovascular arrest. Given that ALBI uniquely incorporates
serum albumin, which is absent from widely used ICU
prognostic scores such as SOFA and APACHE I, it provides
additional prognostic value by capturing nutritional and
inflammatory status alongside acute hepatic dysfunction.
Therefore, ALBI may be beneficial for risk stratification and
clinical decision-making in general ICU settings.
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Clinical profile and treatment outcomes of patients with urinary
tract infections caused by raoultella planticola

Raoultella planticola kaynakli idrar yolu enfeksiyonu olan hastalarin
klinik profili ve tedavi sonuclari

Fatih Oner Kaya*

Department of Internal Medicine, Maltepe University, Faculty of Medicine, istanbul, Turkey

Abstract

Aim: This study aimed to evaluate the clinical characteristics, treatment approaches, and outcomes in patients diagnosed
with urinary tract infections (UTls) caused by Raoultella planticola.

Material and Methods: This retrospective study included 25 adult patients with culture-confirmed Raoultella planticola
UTls admitted between January 2010 to January 2021. Clinical data such as demographics, presenting symptoms,
comorbidities, laboratory findings, antibiotic treatments, and patient outcomes were retrospectively analyzed.

Results: The mean patient age was 67.8 + 16.8 years. The most frequent comorbidities included diabetes mellitus (28%),
chronic heart failure (24%) and chronic renal failure (24%). Anemia (64%), bacteriuria (60%), arthritis (56%), and altered
sensorium (52%) were the most common clinical presentations. Bacteremia was identified in all patients. Acute cystitis
was diagnosed in 80% of cases, while sepsis was identified in 20%. Ceftriaxone (32%) and ciprofloxacin (24%) were the
most frequently administered antibiotics. The median hospital stay was 5 days (IQR: 3-14). Two patients died during
hospitalization (8% mortality); both had bacteremia without sepsis criteria, and one had underlying pancreatic cancer.

Conclusion: Raoultella planticola UTls predominantly affect older adults with significant comorbidities. While generally
responsive to standard antimicrobial therapy, mortality may occur, particularly in patients with bacteremia and severe
underlying diseases.
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Oz

Amag: Bu calismanin amaci, Raoultella planticola kaynakl idrar yolu enfeksiyonu (IYE) tanisi alan hastalarin klinik
ozelliklerini, uygulanan tedavi yontemlerini ve tedavi sonuclarini degerlendirmektir.

Gereg ve Yontemler: Ocak 2010 ile Ocak 2021 tarihleri arasinda, kiltir ile dogrulanmis Raoultella planticola kaynakl iYE
tanistile yatirilan 25 eriskin hasta retrospektif olarak incelendi. Hastalara ait demografik veriler, bagvuru semptomlari, eslik
eden hastaliklar, laboratuvar bulgulari, uygulanan antibiyotik tedavileri ve klinik sonuglar degerlendirildi.

Bulgular: Hastalarin ortalama yasi 67,8 + 16,8 yildi. En sik gorilen eslik eden hastaliklar diyabetes mellitus (%28), kronik kalp
yetmezligi (%24) ve kronik bobrek yetmezligi (%24) idi. Basvuruda en sik gozlenen klinik bulgular anemi (%64), bakteritiri
(%60), artrit (%56) ve biling degisikligi (%52) idi. TUm hastalarda bakteremi tespit edildi. Hastalarin %80'inde akut sistit tanisi
konurken, %20'sinde sepsis saptandi. En sik uygulanan antibiyotikler seftriakson (%32) ve siprofloksasin (%24) idi. Medyan
hastanede kalis stiresi 5 glin olarak bulundu (IQR: 3-14). Hastane yatisi sirasinda iki hasta (%8) hayatini kaybetti; her iki hastada
da bakteremi mevcuttu ancak sepsis kriterlerini karsilamiyorlardi ve bir hastada altta yatan pankreas kanseri vardi.

Sonug: Raoultella planticola kaynakl idrar yolu enfeksiyonlari ¢cogunlukla ileri yasta ve ek hastaligi olan bireyleri
etkilemektedir. Bu enfeksiyonlar genellikle standart antibiyotik tedavisine iyi yanit verse de, 6zellikle bakteremi ve agir
komorbiditeleri olan hastalarda mortalite gorilebilmektedir.

Anahtar kelimeler: Raoultella planticola, idrar yolu enfeksiyonlari, bakteremi, antibiyotik tedavisi, klinik sonuglar, mortalite

Introduction

Raoultella (R.) planticola, previously known as Klebsiella
planticola, is a gram-negative, aerobic, non-motile bacterium
that belongs to the Enterobacteriaceae family (1, 2). Initially
considered innocuous, it is commonly found in soil and
aqueous environments. However, in recent years, there has
been an increasing number of reports highlighting severe
infections associated with R. planticola (3, 4). Despite being
known as a pathogen for several decades, the management
of R. planticola infections continues to pose challenges
for clinicians due to limited published data, similar to the
predicament faced with other rare pathogen infections (4).

Though R. planticola has rarely been implicated in urinary tract
infections (UTls) (5, 6), it has caused a range of opportunistic
infections in humans, including cases of bacteremia,
pneumonia, hepatobiliary infections, and UTIs (7, 8). Most
reported patients have had underlying immunosuppression,
comorbid illnesses, or recent invasive procedures, suggesting
that R. planticola primarily causes infection in vulnerable hosts
(6). These features raise concerns about missed identification
and appropriate management of this unusual pathogen. The
main concern for the physicians lies beneath carbapenem-
resistant nosocomial R. planticola infections, thus originating

from a resistant strain of genes (9, 10).

To date, published data consist mainly of individual case reports
and small case series, highlighting a substantial knowledge gap.
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A recent 5-year review from a single center identified only 37
cases of R. planticola bacteriuria, u nderscoring the rarity of this
infection even in large hospitals (11). Research on R. planticola
urinary tract infections in Turkey primarily comprises case
reports (12-14), and detailed demographic and clinical profiling
of affected patients remains insufficiently studied.

We hypothesized that UTIs caused by R. planticola, though
rare, have distinct clinical characteristics and outcomes that
have not been fully described in the literature. In light of the
gaps in current knowledge, the aim of the present study was
to investigate the clinical profile and treatment outcomes of
UTI patients with R. planticola in Turkey. By characterizing these
cases, we seek to provide the first detailed account of the patient
demographics, risk factors, clinical course, and responses to
therapy for this unusual uropathogen in our region.

Material and Methods

A retrospective study was conducted on patients who were
diagnosed with UTls and whose urine cultures were positive for
R. planticola, in the Internal Medicine Department of Maltepe
University Faculty of Medicine from January 2010 to January 2021.
The study was approved by the Maltepe University Clinical Research
Ethics Committee (Date: 02.05.2023, Approval No: 2023/900/26)
and was carried out in accordance with the relevant ethical
guidelines and the Helsinki Declaration (2013 Brazil revision). The
need for informed consent was waived under the approval of the
Local Ethics Committee due to the retrospective design.



During the study period, patients diagnosed with UTIs were
retrospectively evaluated. Inclusion criteria included patients
over 18 years of age with confirmed R. planticola in urine
cultures and complete demographic and clinical data. Patients
younger than 18 years, those without bacterial growth, and
cases with incomplete data were excluded. Twenty-five
patients meeting the defined inclusion and exclusion criteria
were selected for the analysis.

Data Collection

The hospital’s electronic information system and patient files
were used to gather demographic and clinical data at both
the admission and discharge periods. Demographic data
collected included age, gender, body mass index (BMI), and
comorbidities. Patients' clinical symptoms were documented
as bacteremia, anemia, bacteriuria, arthritis, altered sensation,
fatigue, fever, dysuria, increased urination frequency, and
flank pain. Clinical data comprised blood parameters such as
white blood cell (WBC) count, platelet count, and creatinine
levels, antibiotic types, duration of hospitalization, presence
or absence of sepsis, and survival outcomes.

Diagnosis

Identification of the isolate as R. planticola was achieved by
matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) using the VITEK MS system
(bioMérieux, Marcy I'Etoile, France). Antimicrobial susceptibility
testing was conducted with the VITEK-2 Compact System. The
VITEK 2 GN card (REF 21341) was used for identification, and the
VITEK 2 AST-N420 card (REF 424039) was employed to determine
antimicrobial susceptibility, including testing for carbapenem
sensitivity. The microorganism was isolated from both blood
and urine cultures. Interpretation of susceptibility results was
based on the criteria defined by the European Committee on
Antimicrobial Susceptibility Testing (EUCAST).

Statistical Analysis

The SPSS 26.0 (IBM Corporation, Armonk, New York, United
States) program was used to analyze the variables. The
conformity of the data to the normal distribution was
evaluated with the Shapiro-Wilk test. Quantitative variables
were summarized as mean * standard deviation (SD) and
categorical variables as frequency and percentage. Data
exhibiting a normal distribution were presented as mean +
standard deviation, and comparisons between groups were
made using the Student's T-test. Non-normally distributed
data were displayed as median (interquartile range (IQR):
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25-75 percentiles) and comparisons between groups were
conducted using the Mann-Whitney U test. A p-value below
0.05 was considered statistically significant.

Results

The mean age of the patients was 67.8 = 16.8 years (range:
26 - 91 years). The mean BMI was 26.6 + 2.7 kg/m? (range:
18.1-37.2 kg/mz). None of the subjects were alcohol users,
and only six of them (24%) were former or current smokers.
The most frequent comorbidities included diabetes mellitus

(28%), chronic heart failure (24%) and chronic renal failure
(24%) (Table 1). Additionally, one patient (a 76-year-old male)
was using steroids and undergoing chemotherapy.

Clinical symptoms and laboratory findings of the 25 patients
are summarized in Table 1. Anemia (64%), bacteriuria (60%),
arthritis (56%), and altered sensorium (52%) were the most
commonly observed clinical symptoms, with fatigue and fever
noted less frequently (each 40%). Dysuria and increased urinary
frequency occurred in 20% of cases, while flank pain was
rare (8%). At hospital admission, 24% (n=6) of patients had a
glomerular filtration rate (GFR) below 50 mL/min, and 4% (n=1)
had a GFR below 10 mL/min. Bacteremia was identified in all
patients. Acute cystitis was diagnosed in 80% of cases, while
sepsis was identified in 20%. It is important to note that these
percentages indicate overlapping diagnoses, as patients often
presented simultaneously with multiple clinical conditions (e.g.,
bacteremia with acute cystitis or sepsis) (Table 2).
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The primary treatment options administered were ceftriaxone
in 32% of cases, followed by ciprofloxacin in 24%, ertapenem
in 16%, levofloxacin in 12%, and meropenem in 12%. Five
subjects (20%) received combination therapy. The median
length of hospital stay (LOS) was 5 days, ranging from 1 to
40 days (IQR: 3-14). Treatment outcomes resulted in 92% of
patients being discharged from the hospital, with an overall
mortality rate of 8% (Table 3).

Discussion

In the current literature, data regarding urinary tract infections
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associated with R. planticola prior to 2021 is notably limited.
However, in 2021, Alampoondi Venkataramanan identified a
total of 37 R. planticola isolates over a 5-year study period (11).
Our series of 25 patients thus represents one of the largest
clinical cohortstodate, enablingamorerobustcharacterization
of the infection’s features. Overall, our findings confirm that R.
planticola UTIs tend to occur in older adults with significant
comorbidities, and they generally respond well to appropriate
antimicrobial therapy, in line with the scattered case reports
and small series available for comparison.

The demographic profile in our cohort reinforce that R.
planticola UTIs tend to occur opportunistically in vulnerable
hosts - typically elderly individuals with comorbid conditions -
rather than healthy populations. Risk factors such as older age,
cancer, diabetes mellitus, immunosuppression, and impaired
kidney function were identified as significant for R. planticola
UTls, consistent with risk factors for UTls from other organisms
(15-17). Alampoondi Venkataramanan et al., in their five-year
retrospective review of R. planticola infections, reported a
mean patientage of 77 years, highlighting anotable prevalence
of diabetes mellitus and chronic kidney disease among these
cases (11). Most literature cases likewise describe hosts with
significant comorbidity or immune compromise. The first ever
reported UTI due to R. planticola occurred in an 89-year-old
man with multiple chronic conditions — including heart failure,
chronic kidney disease, coronary artery disease, anemia, and
other ailments (6) - illustrating the typical complexity of such
patients. In a similar manner, many of our patients exhibited
comorbidities, including diabetes, older age, and diseases
potentially causing immunosuppression such as rheumatoid
arthritis, asthma, pancreatic cancer, and lymphoma. These
conditions align with known risk factors for R. planticola
infection in general, such as immunosuppression, end-stage
renal disease (especially dialysis dependence), malignancy,
and recent medical interventions (6). Additionally, our series
included a 76-year-old male patient who was receiving
steroid therapy and chemotherapy. This observation echoes
the findings of Venkataramanan et al., who noted that overt
immunosuppressive therapy (e.g. chronic steroid use) was
present in only 3 of 37 R. planticola UTI cases (11).

The clinical manifestations of R. planticola UTI in our series were
largely similar to those of UTls caused by more common gram-
negative organisms, with some nuances due to patient age and
comorbid status. The majority of patients presented with lower
urinary tract symptoms such as dysuria, urinary frequency,
and fever, often indistinguishable from routine UTI caused by



organisms like E. coli (18, 19). Notably, a substantial proportion
of our patients — especially the very elderly — exhibited altered
sensorium or confusion at presentation. This finding is in line
with the report by Venkataramanan et al., where altered mental
status was the most common presenting complaint among UTI
patients with R. planticola, followed by fever (11).

In our cohort, sepsis developed in one-fifth of the patients.
According to the study by Venkataramanan et al.,, 2 of 37
patients developed urosepsis, and another 2 progressed
to septic shock (11). Previous studies have shown that
approximately 10% to 30% of all sepsis cases could be
attributed to UTIs (20-22). Although R. planticola has
been historically viewed as a low-virulence environmental
organism, our data and published cases make it clear that it
can cause clinically significant illness, including frank sepsis,
when host defenses are sufficiently compromised. Fager and
Yurteri-Kaplan noted that R. planticola cystitis often occurred
in immunocompromised or post-operative settings, and they
identified cystitis as the single most common infection type
associated with this organism (23).

R. planticola demonstrates inherent resistance to ampicillin

through chromosomally encoded overexpression of
class-A B-lactamase (24, 25). The pathogen’s antimicrobial
susceptibility pattern mirrors that of other Enterobacteriaceae
suchasKlebsiella.R.planticolaisolatesaregenerally susceptible
to aminoglycosides, most cephalosporins, fluoroquinolones,
and carbapenems (6, 14, 26). The treatment outcomes in our
series were generally favorable. All patients received targeted
antimicrobial therapy once R. planticola was identified, and
the infection was cleared in the vast majority of cases. This
is consistent with many cases reported in the literature (6,
9, 11, 22). However, mortality occurred in two patients. Both
patients who died had concurrent R. planticola bacteremia,
although notably neither met clinical criteria for sepsis at the
time. One of these cases involved a patient with advanced
pancreatic cancer, a serious comorbidity likely contributing
to the poor outcome. This parallels case reports in high-risk
patients: for instance, a fatal R. planticola sepsis was reported
in an immunocompromised patient with pancreatic cancer
(27). Moreover, evidence from R. planticola bacteremia studies
supports the role of host factors in determining mortality.
Chun et al. reviewed 20 cases of R. planticola bacteremia and
found that 85% of patients had underlying malignancies; all
infections that were monomicrobial responded to antibiotics
with recovery, whereas the only fatalities occurred in

polymicrobial or complicated cases (5).
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This study has several limitations inherent to its design. First, the
retrospective nature of the study introduces potential biases,
particularly concerning data completeness and accuracy, as
patient information was gathered from electronic records and
clinical files. Some clinical details or patient outcomes might
have been inadequately documented, potentially influencing
the study’s reliability. Second, the small sample size limits the
generalizability of our findings due to the rare occurrence of
Raoultella planticola infections. Third, being a single-center study
further restricts the external validity, as the findings may not
represent the clinical and microbiological characteristics seen in
different geographic regions or healthcare settings. Lastly, due
to the retrospective design, long-term follow-up and recurrence
rates could not be evaluated, which are critical aspects for
understanding the clinical course of infections caused by this rare
pathogen. Future prospective, multicenter studies with larger
cohorts and long-term follow-up are warranted to validate and
expand upon these preliminary findings.

Conclusion

Our findings indicate that urinary tract infections caused by
R. planticola typically occur in elderly patients with significant
comorbidities, such as diabetes mellitus, chronic heart failure,
and chronic renal failure. Although the clinical outcomes are
generally favorable with appropriate antimicrobial therapy,
the frequent association with bacteremia and potential for
severe systemic complications, including sepsis, necessitate
heightened clinical vigilance. The variable antimicrobial
resistance patterns observed underline the importance of
timely microbiological identification and susceptibility testing
for optimal therapeutic management. Given the rarity and
limited clinical awareness of R. planticola, clinicians should
maintain a high index of suspicion in vulnerable patient
groups, recognizing the potential severity and ensuring early
initiation of targeted treatment.
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Sabit implant destekli protezlerde implant abutment siniflamalari ve
mikro-hareketlilik: kavramsal ¢erceve ve klinik yansimalar uizerine derleme

Classifications of implant abutments and micromovement in fixed implant-
supported prostheses: a conceptual framework and clinical implications-a review
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Oz

implant abutmentlar, sabitimplant destekli protezlerde kritik bilesenler olup, implant gévdesiile nihai protez restorasyonu
arasinda bir ara yliz islevi gorir. Siniflandirmalari, baglanti tipi, malzeme bilesimi, tasarim, tutuculuk mekanizmasi
ve Uretim yontemi gibi faktorlere dayanir. Uygun bir abutment secimi, protez gereksinimleri, okliizal kuvvetler, peri-
implant doku durumu ve hasta spesifik anatomik 6zelliklere baghdir. Bu siniflamalarin anlasiimasi, mekanik stabilite,
fonksiyonel uzun 6mir ve estetik sonuclarin optimize edilmesi icin hayati 5neme sahiptir, ¢linkl yanls abutment secimi
biyomekanik sorunlara, periimplantitis veya protez basarisizligina yol acabilmektedir. Malzeme ve dijital is akislarindaki
gelismeler, implant abutmentlarinin hassasiyetini ve uzun vadeli basarisini artirmaya devam etmektedir. implant ile
abutment arasindaki mikro-hareketlilik, fonksiyonel yiikleme sirasinda ara ylizeyde meydana gelen kiiclk rolatif hareket
anlamina gelmektedir. Bu hareket, implant-abutment baglanti tipi, malzeme 6zellikleri ve mekanik uyumdan etkilenmekle
beraber asiri mikro-hareketlilik, vida gevsemesi, baglanti alaninda asinma, mikrobiyal infiltrasyon ve nihayetinde protez
basarisizigina yol acabilmektedir. internal baglantilar, 6zellikle konik veya Morse taper tasarimlari, genellikle daha az
mikro-hareketlilik sergilemekte ve eksternal baglantilara gore daha fazla stabilite sunmaktadir. CAD/CAM teknolojisi
ve abutment tasarimindaki gelismeler, implant-abutment arasindaki bu hareketi minimalize etmeyi ve klinik sonuclari
iyilestirmeyi amaglamaktadir. Bununla birlikte implant destekli sabit protezlerin biyolojik entegrasyonunu gelistirmeyi de
hedeflemektedir. Keza, mikro- hareketliligin etkin bir sekilde yonetilmesi, implant destekli sabit protezlerin uzun vadeli
basarisinin saglanmasi ve klinik performansinin stirdiiriilebilirligi agisindan kritik bir faktordir.
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Abstract

Aim: Implant abutments are crucial components in fixed implant-supported Prostheses, serving as the interface between
the implant body and the final prosthetic restoration. Their classification is determined by factors such as connection type,
material composition, design, retention mechanism, and manufacturing method. The choice of an appropriate abutment
depends on prosthetic requirements, occlusal forces, peri-implant tissue considerations, and patient-specific anatomical
features. Understanding these classifications is vital for optimizing the mechanical stability, functional longevity, and
aesthetic outcomes, asincorrect abutment selection can lead to biomechanical issues, peri-implantitis, or prosthetic failure.
Ongoing advancements in materials and digital workflows continue to enhance the precision and long-term success of
implant abutments. Micromovement between the implant and abutment refers to the small relative motion that occurs at
the interface during functional loading. This movement is influenced by the implant-abutment connection type, material
properties, and mechanical fit. Excessive micromovement can result in complications such as screw loosening, wear at the
connection site, microbial infiltration, and eventual prosthetic failure. Internal connections, especially conical or Morse
taper designs, typically exhibit less micromovement and offer greater stability compared to external connections. Advances
in CAD/CAM technology and implant design have contributed to reducing micromovement, improving clinical outcomes,
and enhancing the longevity and biological integration of implant-supported restorations. Managing micromovement

Giris

Dental implantlarin dis hekimligi alanina basarih bir sekilde
entegre edilmesi, tam ve parsiyel dissizlik durumlarinda
cigneme fonksiyonu ve estetik agidan etkili bir restoratif
alternatif sunmustur. 60 yili askin slredir devam eden
kullanimlari, cesitli klinik senaryolarin yonetimine ydnelik
farkli sistem ve yontemlerin gelistirilmesine 6nculik etmistir.
GUnUmuzde, 80'den fazla implant Ureticisinin bulunmasi
ve her bir Ureticinin kendine 6zgu materyal ve tasarim
cesitliligi sunmasi, dis hekimlerine genis bir tedavi yelpazesi
saglamaktadir. Bununla birlikte, 0Ozellikle karmasik klinik
vakalarda uygun abutment secimi, dis hekimlerini karar verme
strecinde zorluklarla karsi karsiya birakmakta ve kapsamli
arastirmalar yapmalarini gerektirebilmektedir [1]. Abutment,
implant gévdesine vidalanarak dogal bir disin prepare edilmis
hali gibi islev goren ve temel gorevi protetik st yapiya
retansiyon saglamak olan bir implant bilesenidir. Taban kismi,
implant govdesiile saglam bir baglanti olustururken, bas kismi
agiz icinde disan dogru uzanarak retansiyon fonksiyonunu
yerine getirir. Boyun kismi ise bas ve taban bolumlerini
birbirine baglayarak dis eti seviyesinde konumlanir ve
biyolojik uyumu destekler [2]. Bu sekilde, abutmentlar final
restorasyonlar icin retansiyon, dayanikllik, stabilite ve optimal
konumlandirma islevlerini yerine getirerek protezin uzun
vadeli basarisini ve biyomekanik uyumunu saglamis olur [3].
Glnlimizde, fonksiyonun yani sira 6zellikle anterior bélgedeki
estetik kaygilar kullanilacak olan abutment materyali ve
sisteminin secimini, ideal bir cikis profili saglanmasi icin ise
dogru transmukozal yukseklik ve alanin olusturulmasini

effectively is essential for ensuring the long-term success of implant- supported prostheses.

Keywords: dental abutment, dental implant-abutment design, dental implants, dental prosthesis, implant-supported

oncelikli kilmaktadir [4]. Fonksiyonel bir bitunlik saglayan
peri-implant yumusak dokunun uygun abutment materyaliile
yonetimi, bakteriyel penetrasyonu ve sitotoksisiteyi ve buna
bagl olusan peri-implantitisi dnlemekte, implant-abutment
baglantisinin basarili bir sekilde yalitimini saglamaktadir.
Bu c¢ok faktorli mekanizmadaki eksiklikler kisa veya uzun
vadede peri-implantitis olusumunu kac¢inilmaz kilmaktadir.
implant cevresindeki sizdirmazligin azalmasinin sonuclarini
inceleyen 47 calismanin dederlendirildigi bir meta-analiz,
bireylerin %19,83'linde ve implant sahalarinin %9,25'inde
peri-implantitis gelistigini gostermis; bu nedenle, peri-
implant yumusak dokunun etkili bir bariyer olusturmasinin
komplikasyon riskini 6nemli Olcliide azalttigini ortaya
koymustur [5]. Protetik yiiklemenin tipi, implant- abutment
baglanti sekli, kemik-implant araytzl, implant ylzey
ozellikleri, protetik restorasyonun kalitesi ve kemigin yapisi
implant basarisini belirleyen biyomekanik faktorlerin basinda
gelmektedir. Bu faktorleri en iyi sekilde organize etmek icin
en temel elemanlardan biri olarak abutment konusunda
uygulayici hekimlerin donanimli olmasi tedavide basariya
ulasmak icin temel bir zorunluluktur [6].

implant Sistemlerinin Siniflandinimasi

implant Gstl protezlerin yapimi icin temel bir eleman olan
abutmentlar farkli arastirmacilar tarafindan farkli yonlerinin
degerlendirildigi benzer siniflamalara sahiptirler:

Kademeye Gore Siniflama

Abutmentlar, implant platformuna vida ile tutunur. Protetik
restorasyon vida ile abutment Gizerine baglanabilir veya simante
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edilerek bu islem saglanabilir. Bu tarz sistemlere 3'li kademe
sistemler denilmektedir. Bunun yani sira abutment ve kron bir
butln olarak Uretilerek abutment UGzerine vidalanabilir. Bunun
yani sira, monoblok implant sistemleri ve abutmentin implant
govdesi icine slrtinme veya kilittenme yoluyla oturdugu
sistemler de yaygin olarak kullanilmaktadir [3] (Sekil 1).

A A A
= 50 58

Uclii Kademe Sistemi

ikili Kademe Sistemi

o o~

T

Sekil 1. Kademeye Gore Siniflama.

N =

Sekil 1. Kademeye Gore Siniflama.

Genel Siniflama

Yapilan derleme seklindeki bu siniflama bircok farkli acidan
implant-abutment baglanti tiplerini siniflamis olup; implant
govdesine baglanma tipi, materyal ¢esidi, protetik restorasyon
icin tutucu mekanizmasi ve Uretim metodu gibi kritik
komponentleri icermektedir [1] (Sekil 2).

T ‘Oktagonal (Sekizgen) Baglarti

aboratuver U Z imenitar
Isienmis MetalZirkonya Abutmentiar

Dayanak Sinifiamast

‘Abutment Mataryaiinin T0rd

Sekil 2. Genel Siniflama.
Kullanim Siiresine Gore Abutmentlar
Gecici Abutmentlar

Kullanimi belli asama ve/veya siireyle sinirli olan abutment
turleridir.

Olcii Abutmentlari

Geleneksel olarak 2 cesit implant seviyesinde o6lcl teknigi
bulunur. Bunlar agik kasik (pick-up) ve kapali kasik (transfer)
olcu teknikleridir. Kapalikasik 6l¢ii teknigi 3 veya daha azardisik
implant élciilerinde énerilir. Olcii postlari alinan lciiniinicinde
degil, implantlara vidali bir sekilde agizda kalir ve hekimin bu
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parcalari oradan sokmesi, implant analoglari ile baglamasi ve
alinan 6l¢linlin icine yerlestirmesi gerekir. Acik 6lci tekniginde
ise 6lcu kasiginin icinden nispeten uzun 6l¢u parcalarinin vida
deliklerine ulasilir ve implant ve 6l¢li parcasi baglantisi agihr.
Olcli abutmentlar alinan élciiniin icinde agizdan cikartilir
ve analoglari ile baglanir. Ardisik implant sayisi 4 veya daha
fazla ise tercih edilir.[7] (Sekil 3) Dijital sistemler ise 3 farkh
yolla 6l¢i alinimina olanak sunmaktadir. Bunlardan ilki alinan
Olctiniin ana modelinin geleneksel yolla elde edilmesi ve bu
modelin bir optik tarayici ile taranmasidir. Daha sonrasinda
anatomik abutment veya daimi restorasyonlarin CAD/CAM ile
Uretimi icin dijital platformda tasarimlarina baslanir. Bir diger
yontem ise Uzerinde 6zel kodlar iceren iyilesme basliklarinin
kullanimidir (Encode; Biomet 3i, Palm Beach Gardens, Fla). Bu
sayede hekim, dijital veya geleneksel yontemlerle iyilesme
abutmentlarinin Gzerinden 6lgl alabilir. Son olarak, agiz ici
tarama parcalar (scan body) sayesinde intraoral tarayicilar
araciligiyla agiz ici dijital 6lcU, elektronik ortama aktarilabilir.
Bu dijital veriler, tasarimai tarafindan ilgili implant firmasinin
kiitiphanesinden alinan dijital implant analoglari kullanilarak,
dijital ortamda ana model Uzerinde tasarim yapilmasina
olanak tanir [7] (Sekil 4).

Sekil 3. Olcii Abutmentlari. Soldan Saga: Kapali Olcii Postu, Kisa-acik
Olcii Postu ve Uzun-acik Olcii Postu.

e\

s

Sekil 4. Okluzal yuzeyinde 6zel kodlar iceren iyilesme baslklan
(Encode; Biomet 3i, Palm Beach Gardens, Fla).
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Sekil 5. Ust: Tek asamali yontem ile kapama vidasinin uygulanmasi. Alt: Cift

asamali ydontem ve iyilesme abutmentinin uygulanmasi.
iyilesme Abutmentlan

implant yerlestirildikten ve osseoentegrasyon tamamlandiktan
veya immediat olarak yerlestirilebilen, implant fikstiirQ girisinin
kemik ve yumusak doku ile kapanmasini dnlemek amaciyla
uretilmis gecici abutmentlardir. Tek asamall veya cift asamali
protokol ile uygulanabilmektedir. Tek asamali yontemde
iyilesme bashdi, implant cerrahisi sonrasi evrede agizda
bulunur. Bu sayede hekim ikinci bir cerrahi islem uygulamadan
direkt olarak implant gévdesine erisebilir. Ozellikle cekim
sonrasi immediat implantasyon uygulamalarinda ve es zamanl
dis eti sekillendirmesiyle c¢ikis profilinin olusturulmasinin
hedeflendigi durumlarda tercih edilmektedir. Cift asamal
yontemde ise kapama vidasi kullanilir ve implant cerrahisi
sonrasinda implantin Usti mukozayla ortiilerek kapatilir. Bu
protokolde, osseointegrasyon siireci boyunca implantin agiz
ortamindan izole edilmesi saglanir. Boylece, erken yikleme
veya digsal kontaminasyon riskleri en aza indirilmis olur.
lyilesme tamamlandiktan sonra ikinci bir cerrahi islemle
mukoza acllir ve iyilesme bash@: takilarak protetik faza gecis
yapihr [3] (Sekil 5). Bireysel iyilesme abutmentlari icin kullanilan
PEEK, PMMA, zirkonya, regine kompozit ve titanyum gibi
malzeme tirlerini ve her bir malzemenin mekanik ve biyolojik
ozelliklerini inceleyen bir arastirma, tim bu malzemelerin
osseointegrasyon sirecinde agiz ortaminda kalmak icin
yeterli 6zelliklere sahip oldugunu ve peri-implant yumusak
ve sert doku koruma faydalar sagladigini gostermistir.[8] Son
zamanlarda PEEK, implant dis hekimliginde iyilesme abutmenti
ve gegici implant restorasyonu olarak sikca kullanilmaktadir.
Enfeksiyon ve inflamasyon peri-implant dokusunda meydana
geldiginde, plak birikimi ve biyofilm olusumu énemli sorunlar
haline gelmektedir. Bununla beraber PEEK ylizeyinde biyofilm
olusumuileiilgili cok az sayida ¢alisma yapilmistir. PEEK iyilesme
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abutmenti ylizeyindeki plak birikimi, geleneksel Ti iyilesme
abutment malzemeleriyle benzer bulunmustur. Bu nedenle
hem PEEK hem de Ti iyilesme abutmentlar, implant dis
hekimliginde protez gereksinimlerine gore iyilesme abutment
biyomalzemesi olarak kullanilabilmektedir [9] (Sekil 6).

Sekil 6. Straumann marka Anatomic Healing Abutment, PEEK
materyalinden Uretilmis olup molar dis bolgesinde cikis profilinin
(emergence profile) optimal sekillenmesini saglar ve immediat
soket koruma fonksiyonu ile alveoler dokunun korunmasina katkida
bulunur. Osseointegrasyon sonrasi, dijital protetik uygulamalarda
tarama bayragdi (scan body) olarak kullanilabilir.

Metal/Plastik Gegici Abutmentlar

Daimi restorasyon yapilmadan once form, renk, yumusak
doku profili ve okliizyon diizenlemesinde kullaniimaktadirlar.
Metal, PEEK materyalinden
uretilebilmektedirler. Laboratuvar calisanlari veya hekimler
tarafindan modifiye edilebilmektedirler. Plastik olanlarin
kullanim 6mru ortalama olarak 180 glindr [3].

titanyum, zirkonya veya

Daimi Abutmentlar

Daimi abutmentlar, final restorasyonu icin kullaniimakta
restorasyon  yapimiyla yerlerine
sabitlenmektedirler. Dis hekimi bu asamada, standart stok
abutment, dokimle yapilan kisiye 6zel abutment veya
bilgisayar destekli Uretimle yapilan kisiye 6zel abutment
seceneklerinden birini tercih edebilir. Bu secim, klinik vaka,
klinisyenin deneyimi ve hastanin tercihleri dogrultusunda
degisiklik gosterebilmektedir.[6] implant cerrahisi sirasinda
implant platformu ile alveolar kemik tepesi arasindaki
radyografik mesafe,
ylUksekliginin seciminde 6nemli bir parametre olarak hizmet
edebilmektedir.[10] Dogru daimi abutment secimi, mukoza
ve periodontal dokular lzerinde hem kisa hem de uzun
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vadeli takiplerde buyik bir 6neme sahiptir. Mevcut kanitlar,
implantlarin transmukozal araylziniin secimlerinin peri-
implant mukozal entegrasyonu etkileyebilecegini ve sonug
olarak yasamin ilerleyen dénemlerinde peri-implant hastalik
gelistirme riskini belirleyebilecegini gostermektedir [11].
Uretim Metoduna Gore Abutmentlar

Prefabrike (Stok) Abutmentlar

Stok abutmentlar, dis hekimi ya da teknisyen tarafindan
modifiye edilebilen abutmentlardir. Son zamanlarda implant
Ureticileri, abutmentin preparasyon suresini kisaltmak icin
kronun dogal konturlarina uygun olarak sekillendirilmis
abutmentlar Uretmektedirler ve bunlari estetik abutment
olarak adlandirmaktadirlar. Ek olarak, bu abutmentlar; implant
yerlesimindeki pozisyonel sapmalari telafi edebilmek icin
cesitli acilanmalarda ve seviyelerde, ayrica implantlarin
protetik bitim sinirlarini belirlemeye yonelik olarak farkl dis eti
yuksekligi opsiyonlariyla tasarlanmaktadir [12].

Standart Abutmentlar

Kullanimi genelde cok Uyeli restorasyonlarla ve ozellikle estetik
gerektirmeyen bolgelerle sinirlidir. Marjinleri supragingivaldir ve
iyi bir cikis profili elde etmek glictiir. Marjin tespiti ve hasta icin
temizlenebilirligi kolaydir [2]. Bununla beraber Ti- base (Titanium
Base) abutment tasarimi glinimizde hem tek hem de ¢ok
tiyeli restorasyonlar icin mevcuttur. Ozellikle posterior (estetik
gerektirmeyen) bolgede kullanimi uygun gorilen ve monolitik
zirkonya Ust yapinin simantasyonuyla kullanilan bir tasarimdir.
Cok yeli restorasyonlar icin olan Ti-base tasarimi konik sekilde,
daha disblikey duvarlara ve daha az bonding yiizeyine sahip
olmakla birlikte anti-rotasyonel implant baglantisina sahip
degildir. Bu spesifik tasarim vida gevsemesi veya desimantasyon
gibi teknik komplikasyonlara neden olabilmektedir [13].

Konik Abutmentlar

Multi-unit abutment ya da cok Uniteli abutment olarak da
bilir. Estetigin 6nemli oldugu bodlgelerde tek veya cok Uyeli
restorasyonlarda kullanilabilir. Restorasyon subgingival 2-3
mm‘de bitirilebildigi icin basarili bir ¢cikis profili ve estetik saglar.
Boyun yiiksekliginin ¢evresel olarak uniform olmasi ve gingival
marjinin dogal konturunu takip etmemesi dezavantajidir.
Bundan dolayi interproksimal alanda diseti kollapsina neden
olabilir.[2] Multi-unit abutmentlar, sabit protetik restorasyonlari
implantlara baglamak icin altin standart olarak kabul edilmekte
olup, ozellikle tam ¢ene restorasyonlarinda hala yaygin olarak
kullanilmaktadir. Multi-unit abutmentlanin buylk avantaji,
farkh implant acilarini dizeltebilme imkani sayesinde pasif
uyum saglamasi ve vida retansiyonlu sabit restorasyonlarin
gerektiginde rahatca cikanlabilmesidir. Ancak, yaygin bir
teknik komplikasyon olarak abutment vidasinin gevsemesi
gorilebilmektedir [14] (Sekil 7).
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Sekil 7. Farkli aci ve dis eti ylksekligi seceneklerini temsil eden konik
abutment tasarimlari.

Acili Abutmentlar

Konik abutmenta benzer, a¢i ve pozisyonlandirmadaki
tutarsizliklari 15-35 derece arasinda kompanse edebilir. Acili
abutmentin implant ylizeyi internal olarak 12 kenarli olabildigi
gibi altigen, sekizgen gibi farkh profillerde olabilir. 12 kenarli
sekil, abutment konumlandirmasini basitlestirmek icin altigen
implanta 12 farkl sekilde yerlestirme saglar [2].

Simante Edilebilir Cekirdek (Core) Abutmentlar

CeraOne sistem olarak bilinir. Abutment Uzerine simante
edilecek olan protez, altin alagim veya seramikten Uretilen bir
cekirdek (core) materyali lzerinde Uretilmektedir. Estetigin
onemli oldugu anterior tek Uye restorasyonlarda kullanimi
tercih edilmektedir. Genellikle 1-5 mm arasinda abutment
diseti yuksekligi secenegi mevcuttur [1].

Post Abutmentlar

Tek asamada yapilan COC (Cement-on-Crown), ¢ift asamada
yapilanlar CerAdapt olarak bilinmektedir. Tamamen seramikten
uretilir,implant Gzerine vidalanir ve dogal dis seklinde prepare
edilir. CerAdapt sistemde seramik post, laboratuvarda prepare
edilmekte ve implanta altin alasim vida ile sabitlenmektedir.
Hazirlanan post agizda tekrar uyumlanabilir ve daha
sonrasinda kron, ¢cekirdek lizerine simante edilir [1].

Bireysel (Custom) Abutmentlar

Kisiye 0zel abutmentlar ekseri, olagandisi acilanma
problemlerini kompanse etme, implantiisti sabit protetik
restorasyon tasarimina uygun altyapi elde etmek, bireysel,
transgingival ve periodonsiyuma uygun ¢ikis profili saglamak
amaci ile kullanilmaktadirlar. Bu abutmentlar, pasif yerlesmeyi
ve dogru konturlari elde edebilmek adina hassas bir modelaja
ve iscilige ihtiyac duymaktadirlar. Uretimleri detayli ve
dolayistyla masrafli laboratuvar islemleri gerektirmektedir.
Bireyselabutment kullanimini gerektiren durumlardan bazilari,
yetersiz interoklizal mesafe, 15 dereceden fazla agilanma
problemleri, implant Ureticisinin en fazla boyun ytiiksekligine
sahip abutmentindan en az 1T mm daha yiksek boyun
yuksekligine sahip abutment gerektiren durumlar, ideal bir



cikis profili saglamak icin, diglerin ve yumusak dokunun orijinal
kesitsel profillerinin taklit edilmesini gerektiren durumlar, 3 ya
dadahafazlaimplantin splinte edilmesini gerektiren vakalar ve
interproksimal araligin hijyen saglanmasi bakimindan yeterli
olmadigi durumlar olarak siralanabilir [6]. Bununla birlikte
yapilan arastirmalar, klinik duruma goére kusursuz anatomik
sekillerde Uretilmis bireysel abutmentlarin, cigneme sirasinda
olusan stresi azalttigini ve uzun dénem estetik ve fonksiyonel
basariyr arttirdigini gosterilmislerdir [15]. Benakatti ve ark.
tarafindan yapilan bir ¢calismada 6zellikle siman retansiyonlu
restorasyonlarda bireysel abutment kullaniminin vakaya
Ozel siman marjin hatti olusumu ile daha iyi yumusak doku
yaniti sagladigi ve temizlenemeyen siman artigi kalma riskini
azalttigi gosterilmistir [16] (Sekil 8).

Sekil 8. Bireysel (Custom) Abutment tasarimlari.

Sekil 9. UCLA Abutment tasarimi.
Diger Bireysel Abutmentlar

Kisinin eksik dislerinin oldugu bolgedeki spesifik duruma 6zel
cikis profili saglanabilmekte; diseti altina az bir miktar alinan
abutment kenari diseti kenari konturunu birebir takip etmeyi
saglamaktadir. Frezeleme (copy-milling) veya CAD/CAM
teknikleriyle tretilebilirler. iki teknikte de teknisyen tarafindan
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rezin veya dental mum materyalinden ana model lizerinde bir
on-abutment (prospective abutment - kisaca pro-abutment)
tasarlanir. Bu tasarima gore blok(ingot), abutment Uretimi icin
freze makinesine alinir. CAD/CAM sistemlerde pro-abutment
bir tarama cihazi tarafindan taranir ve dijitalize edilir. CAD/
CAM sistemlerinin sagladigi bir diger secenek ise, bireysel
abutmentlarin dogrudan sanal tasarim programlarinda
tasarlanabilmesi ve sonrasinda pro-abutmentin dijital haliyle
dogrudan freze cihazinda islenebilmesidir [17].

Nobel Procera (Nobel Biocare USA, LLC, Yorba Linda, CA)

Abutmentlari, titanyum, zirkonyum veya aluminyumdan elde
eden bir sistemdir. Ana model elde edildikten sonra abutment
2 tirla Gretilebilir. ilk sistemde model taranir ve abutment 3
boyutlu yazilim programiyla tasarlanir. ikinci sistem ise prepare
edilmis bir silindirin modele yerlestiriimesine ve modelajina
izin verir. Bu modelaj tarayiciya aktarilr.

Straumann CARES (Straumann, USA, Andover, MA)

Zirkonyum dioksit ve titanyumdan abutment Uretilmektedir.
Bireysel abutment Uretimi icin bilgisayar destekli tasarim ve
dijital modeller Straumann uretim merkezine génderilir.

Atlantis (Dentsply, International, York, PA)

Abutmentlar; titanyum, altin nitrat kaplanmis titanyum ve
zirkonya olarak Uretilebilmektedir. Altin kaplama titanyum
abutmentlar, titanyumun glimis rengini kapatmakta ve estetik
katki saglamaktadir. Bu sistem ile bircok implant sistemi ile
uyumlu olarak o sistemler icin abutment uretilebilmektedir.
Olcii, tani modeli ve ana modelin taranmasi ile abutmentlar;
destekli (Virtual  Assisted Design) ile
tasarlanmakta, isleme alinmakta ve (retilmektedir. internal
baglantiya sahip implantlara direkt bir sekilde yekpare bir tnite
olarak yerlestirilen abutmentsiz (abutment-free) sabit protetik
restorasyonlar giincel arastirma konularindandir. Schafer ve ark.

sanal tasarim

tarafindan yapilan giincel bir in-vitro calismada, bireysel olarak
tasarlanmis 3 Uniteli implant destekli sabit restorasyonlarin
Uretimine olanak taniyan bir implant-abutment baglantisina
sahip sabit protetik restorasyonlarin kirilma yuki ve kirilma
modu test edilmis, sonuglar monolitik zirkonya ve titanyum
CAD-CAM protezler icin prefabrike abutmentlarin kullanildigi
geleneksel Ti-Base ve multi-unit implant-abutment arayuzleri
ile karsilastinimistir. Sonug¢ olarak abutmentsiz monolitik
zirkonya CAD-CAM restorasyonlar, diger zirkonya gruplaryla
karsilastirildiginda benzer kirilma yukleri ve kirlma tipleri
gosterirken, titanyum gruplan  Gstin  kinlma dayanimi
sergilemistir. Farkli implant-abutment baglantilarinin, kirnlma
yukleri veya tiplerini etkilemedigi gosterilmistir [14].

Protez ile Baglanti Tipine Gére Abutmentlar

Vida

retansiyonlu restorasyonlar, protetik restorasyonun
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abutment Uzerine laboratuvar ortaminda simante edildigi
ve hekimin abutment ve restorasyon kompleksini direkt
olarak implant goévdesine vida ile sabitledigi restorasyon
tipleridir. Avantajlari yerinden sékiimlerinin (Retrievel) kolay
olmasi, interokliizal mesafenin limitli oldugu durumlarda
kullanilabilmeleri ve periodontal olarak siman retansiyonlu
tipleri gore daha saglkl ve doku yanitinin daha iyi olmasi
seklinde Dezavantajlar ise implant
pozisyonlandirmasi  gerektirmeleri,
Uzerinde fazla stres olusmamasi icin pasif oturmasinin gerekli
olmasi, genelde tek seansta tamamlandiklarindan oklizal
interferans olusma ihtimali ve vida gevsemesi veya kirilmasi
ihtimalinin restorasyonlardan fazla
Ayrica goreceli olarak kullanilan parcalar sebebiyle siman
retansiyonlu restorasyon tiplerine gore (Uretimleri daha
maliyetlidir. Siman retansiyonlu restorasyonlar, abutmentin
implant fikstliri Uzerine vida yordamiyla sabitlenmesinin
ardindan restorasyonun abutment Uzerine simante edildigi
restorasyonlar olarak tanimlanabilir. Avantajlari, esnek implant

siralanabilir. ideal

restorasyonun  vida

simante olmasidir.

pozisyonlandirmasinin mimkiin olusu, okllizyonun detayh
ve ince kontroliniin yapilabilmesi, goreceli olarak daha az
maliyetli olusu ve gecici protez yapiminin kolay olmasidir.
Dezavantajlarn ise istendiginde protez sokiminin rolatif
zor olusu, minimum 4 mm abutment simantasyon yizey
yuksekliginin gerekmesi ve siman artiklarinin sebep oldugu
kot doku yaniti ve periimplantitis gelisme riskidir [18-21].
Uretildigi Materyale Gore Abutment Tipleri
Titanyum

implanta en yakin mekanik 6zellikler gosteren materyal
taradar. Mikemmel biyo-uyum gostermektedir. Bireysel ve
prefabrikabutmentyapimindaen coktercih edilen materyaldir.
Halim ve ark. calismalarinda titanyum abutmentlarin mekanik
direnclerinin zirkonya abutmentlardan daha iyi oldugunu
ve estetigin abutment materyalinden ¢ok, yumusak doku
kalinligiyla (>3 mm) ilgili oldugunu iddia etmislerdir [22].
Bagka bir arastirmaci ise titanyum abutmentlarin anterior
estetik
ilave olarak perimukozal dokulardan gri renk yansimasini

restorasyonlarda  kullanilabilecegini  savunmus;
engellemek adina anodizasyon islemi yapilmasini dnermistir
[23]. Bunun yani sira titanyum nitrit (TiN) bireysel abutmentlar
nitrit kaplamaya sahip olmayan titanyum alasimlara gore
asinmaya daha yiiksek direng, daha dusuk strtiinme katsayisi
ve kimyasal inertlik gostermislerdir.[24] Bu tarz abutmentlarin
dezavantajlar, kemik defektlerinde ve gingival resesyonlarin
varliginda metalin gozukir duruma gelmesi ve ince peri-
implant yumusak doku varliginda doku icerisinden goziikerek
estetigi bozabilmesi olarak belirtilebilir [25].
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Zirkonya

Zirkonya, monoklinik, kibik ve tetragonal olmak Uzere
Uc kristalin faza sahip yilksek mukavemetli bir seramiktir.
Tetragonal faz, oda sicakliginda MgO, CaO ve Y203 veya CeO2
gibi metal oksitlerle karistirilarak stabilize edilir. Sinterleme ve
sogutmasirasindakristalfazindéniisimuileyiksekmukavemet
ve asinma direnci saglayarak restorasyonlarda catlak olusumu
onlenir. Abutment materyali olarak zirkonyanin en 6nemli
avantaji, titanyuma gore daha estetik, dogal ve beyaz bir
renge sahip olma 6zelligidir. Dolayisiyla zirkonya abutmentlar,
anteriorbolgerestorasyonlarindaveincedisetibiyotipine sahip
durumlarda o6zellikle 6nerilmektedirler. Fibroblast canliligi,
adezyonu ve proliferasyonu, titanyum ve diger malzemelere
gore zirkonya Uzerinde daha Ustiin bulunmustur, bu da daha
glcli mukozal sizdirmazlk, cevredeki yumusak dokularin
daha iyi iyilesmesi ve daha yiiksek yumusak doku butiinlugi
ile  sonuclanmaktadir. Yumusak dokularin enflamatuar
infiltrasyonu, titanyum dayanaklarin etrafindakinden daha
disiktir ve peri-implantitise neden olan Porphyromonas
gingivalis ve Clostridium nucleatum biyofilmleri 6nemli
Olclide azalmaktadir [5]. Ayrica zirkonya abutmentlar, altin
ve titanyum abutmentlara gére marjinal kemigi korumada
daha basarili bir etki gostermislerdir [26] Dens ve dayanim
glici cok vyuksektir. Dayanikliligi alimina materyalinden
daha iyi oldugu icin alimina abutment kullaniminda olusan
mekanik basarisizliklar daha az gértilmektedir. Zr02 ve Y203,
sinterize edilmis zirkonyum- dioksiti olusturur ve bdylelikle
zirkonyum elementinin abutment icin kullanilabilecek formu
elde edilmis olur. CAD/CAM sistemlerle Gretimi saglanir. Cut-
back tasarimina sahip monolitik zirkonya restorasyonlar
Uzerindeki porselende baglantinin zayifigindan dolay
chipping gorilebilmesi en biyiik dezavantajlarindan biridir.
Ayrica, titanyum ve zirkonya arasindaki mekanik farkhhklar
ve zirkonyanin titanyuma goére daha yilksek olan elastik
modiill ve sertligi, implant-abutment arayliziiniin aginmasina
ve Ozellikle internal hekzagon baglantilarda bu baglantinin
bozulmasina neden olabilmektedir [25]. Yine de Pesce ve ark.
tarafindan yapilan literatiir derlemesinde genel olarak zirkonya
abutmentlarin titanyum abutment kullanimina guvenilir bir
alternatif oldugu 6ne surilmastur [27]. Bakteriyel adezyona
karsi diren¢ g6z online alindiginda, klinisyenlerin abutment
yuzeyinin kimyasal bilesimi yerine ylizey piruzluligine daha
fazla odaklanmasi gerektigi sonucuna varilmistir [28] .
Alumina

1993'te titanyuma alternatif olarak estetik kaygilari gidermek
amaciyla kullanimina baslanmistir. Distk kirllma dayanimi
ve buna bagl olarak gorilen sik dayanak kiriklari sebebiyle
kullanimi terk edilmistir [29].



PEEK (Polietereterketon) ve PEKK (Polieterketonketon)

(PEKK) ve polietereterketon (PEEK),
poliarileterketon (PAEK) ailesinin en bilinen iki Gyesidir
ve ylksek performansh polimerler (HPP) olarak da
bilinirler.[30,31] Calismalar, CAD-CAM ile Uretilen implant
abutmentlari ve bireysel iyilesme abutmentlari icin PEEK
materyalinin performansini degerlendirmistir [32,33.] PEEK
ve zirkonya bireysel abutmentlarini karsilastiran bir sonlu
eleman analizi, PEEK abutmentlarda daha ytksek gerilim
degerleri ortaya koymustur [33]. Beretta ve ark. tarafindan
yuratilen randomize klinik ¢alisma, istenilen cikis profilinin
olusturulmasi amaciyla cerrahi asamada yerlestirilen CAD-
CAM ile Uretilmis bireysel iyilesme abutmentlari ile standart
iyilesme basliklarinin kullanimini kiyaslamistir. 1 ila 3 ay
stren iyilesme doneminin ardindan, PEEK bireysel iyilesme
abutmentlari dogal bir gingival mimari olusturmus ve cikis
profilinin sekillendirilmesi icin standart iyilesme dayanaklarina
kiyasla daha az protetik asama gerektirmistir [32]. Ayrica
Mishra ve ark/in yaptidi sistematik derleme, PEEK ylizeyinde
olusan biyofilm tabakasinin Ti veya zirkonya abutment
materyalleriyle ayni seviyede veya daha dusiik oldugunu,
PEEK iyilesme abutmentlarinin, baslangi¢ iyilesme donemi
boyunca marjinal kemik kaybr ve yumusak doku cekilmesi
riskini arttirmadigini géstermektedir [34] Bununla beraber,
PEEK'in Ti'ye kiyasla daha dusik asinma direncine sahip
oldugunu ve PEEK abutmentlarin, protezin agizda 1 ila 3
ay arasinda kalmasi gereken sabit gecici restorasyonlar icin
onerildigini belirtmektedir. Gli¢lendirilmis PEEK ise, yumusak
doku stabilitesini, kemik yiksekligini ve biyouyumlulugu
korumada Ti abutmentlarina etkili bir alternatif olarak 6ne
cikmaktadir. Fakat, PEEK implant abutmentlari, mikrosizinti ve
tork kaybi gibi biyomekanik gereksinimler agisindan titanyum
kahcr abutmentlarla karsilastinldiginda yeterli performansi
gostermemekte ve 140 N'yi asmayan hafif kuvvetleri 1,2 milyon
dongl boyunca, yani yaklasik 5 yil siiren ¢cigneme fonksiyonu
kadar destekleyebilmektedirler [35]. PEEK abutmentlarinin
sinirlamalari arasinda, titanyum abutmentlara gére daha
fazla dikey yer degistirme yapmalari ve abutment- implant
araylziinde plastik deformasyon olusmasi yer almaktadir. Bu
durum, yiiksek tork kaybi ve mikrosizintiya yol acabilmektedir.
Bu sebeplerle, PEEK abutmentlar 6zellikle anterior bolgelerde
ve parafonksiyonu olmayan hastalar icin gegici abutment
materyali olarak uygun olabilseler de tork kaybi ve mikrosizinti
gibi sorunlar g6z 6niinde bulundurulmahdir [35].

Polieterketonketon

PEKK, metakrilat icermeyen, yiiksek performansli, gelismekte
olan yeni bir termoplastik malzemedir. iyi darbe emilimi
ve kirllma direncine sahip elastik bir yapiya sahip olmakla
beraber tiim termoplastik kompozitler arasinda Gistiin mekanik
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dayanikhlik, kimyasal diren¢ ve yilksek termal stabilite ile
ultra yiksek performans sergilemektedir. Bu sebeplerden
dolayl sabit implantiisti protezlerde altyapr materyali ve
abutment olarak kullanilabilecedi gosterilmistir.[30] Ayrica
PEKK'nin, PEEK'e kiyasla daha iyi uzun vadeli yorulma direnci
ve daha yuksek basma dayanimi gibi Ustiin 6zellikler sundugu
bildirilmistir[36].Zol ve ark.tarafindanyapilan birmateryalbilimi
derlemesinde PEKK, 49 MPa ile yiiksek darbe emilimi ve diisiik
gerilim konsantrasyonu saglarken, PEEK'in protez tabaninda
58 MPa'lik daha yiksek bir gerilim olusturdugu belirtilmistir.
Ayni calisma gerilim
protezde olusabilecek kirik riskinin de dustliglini gostermistir.
Mikemmel fiziksel, mekanik ve biyolojik 6zelliklere sahip bir
PAEK polimeri olan PEKK, diger malzemelerle daha uyumlu
olmasi nedeniyle implantlarda titanyuma gucli bir alternatif

konsantrasyonunun  azalmasiyla

olarak degerlendirilebilir. Ayrica, titanyum ile birlestirildiginde
uzun 6mrlt tutuculuk saglar [31].

Diger Metal Alagimlari

Altin alagimlari, paslanmaz celik ve nikel-krom-kobalt alagimi
gibi cesitli materyaller abutment olarak kullaniimistir [37].
Ancak, farkli metaller arasindaki galvanik etkilesim nedeniyle
elektrokimyasal korozyon, oksidasyon ve agri tetiklenmesi,
ozellikle  degersiz alagimlarinda  yaygin olarak
gozlemlenmektedir [38]. Ayrica degersiz metal alasimlardan

metal

yapilan dokim abutmentlarin c¢evrelerindeki periodontal
dokunun, daha biyoinert malzemelerle iiretilen abutmentlara
kiyasla daha sagliksiz oldugu izlenmistir. Bu sebeple implant
cevresi doku enflamasyonunu 6nlemek adina bu abutmentlar,
implantlarin kisa oldugu ve derin yerlestirildigi durumlarda
kullanilmamalidir. Glincel bir calismada freze edilmis titanyum
ve lazerle sinterlenmis Cr-Co abutmentlar, 160 adet internal
(n = 80) ve eksternal (n = 80) baglantiya sahip implanta,
implant-abutment dikey
degerlendirilmesi rastgele atanip sabitlenmis ve
dongl testleri uygulanmistir. Taramah
mikroskobu 6l¢limlerinin sonuglari, freze edilmis titanyum

arayuzlindeki uyumsuzlugun
adina
termal elektron
abutmentlarin en dusik uyumsuzlugu (<10 pm) gosterdigini,
internal baglantilardaki lazerle sinterlenmis abutmentlarin
ise ortalama <12 pm oldugunu ve baglanti tipinin, implant
sistemleri arasinda uyumsuzlugu 6nemli derecede etkiledigini

gostermistir [39].

implant-Abutment Baglant: Tipine Gore
Abutment Tiirleri

Eksternal Baglanti

Bircok implant firmasi tarafindan uzun slre Gretimi
saglanmistir. Bu Uretim coklugu, cok fazla cesitte abutment
secenegini de beraberinde getirdiginden hekimler tarafindan

yillarca tercih edilmistir. Branemark'in orijinal implant-
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abutment araytzii 0.7 mm ekternal hekzagondur ve bu
baglanti tipi bagdasim(coupling) islevinin yani sira tork transfer
Unitesi olarak da calismistir.[40] Sinirl yikseklige sahip olmasi
sebebiyle yiiksek diizeyde aksiyel disi kuvvetler karsisinda
yetersiz kalmistir [41.] Tek dis eksikliklerinin tedavisinde
ve sabit parsiyel protezlerde vida gevsemesi, abutment
kirllmalari ve araylizde mikro-hareketlilik goriilmesi nedeniyle
Branemark'in orijinal hekzagon baglantisinin kullanimi terk
edilmis ve modifikasyonlari kullaniimaya baslanmistir [42].
Avantajlari arasinda uzun sureli takip verilerinin mevcut
olmasi, gelisebilecek olasi komplikasyonlarinin ¢éziimlerinin
yaygin kullanimlarindan o6tlri literatlirde yaygin olarak
yer almasi ve bircok implant sistemi ile uyumlu olmasi yer
almaktadir. Dezavantajlari ise, vida gevseme prevalanslarinin
yuksek olusu (%6-48 arasi), diisiik estetik sonuglar, rotasyonel
uyumsuzluk oraninin yiiksek olusu ve mikrobiyal sizintinin
fazla olusudur. Tek bir dis restorasyonu icin eksternal hex
implant kullanildiginda, implant, abutment baglantisi, vida
ve kemik arasindan en zayif linkin vida oldugu gosterilmistir.
Bunun sebebi, bu tarz baglantilarda sadece vidanin her tirla
kuvvete karsilik abutmenti yerinde tutmasidir [43]. Kama
Baglanti (Spline Connection) denilen eksternal baglanti
tipinde bulunan “spline” kelimesi ingilizcede saft disi, kama,
yiv anlamina gelmektedir. Mihendislikte uzun ve basarili
bir gecmisi bulunan kanattan yive (fin-to-groove) denen
anti-rotasyonel baglanti konfigiirasyonlaridir. 1992 yilinda
Calcitek tarafinda dis hekimliginde ilk kez kullaniimistir.
ilk tasarim, implant gévdesinden disari dogru uzanan 6
adet dise abutment lizerindeki 6 oluk denk gelecek sekilde
yapilmistir. Geleneksel eksternal baglanti tiplerine gore daha
az vida gevsemesi sorunu ve minimal rotasyonel hareket
gorilmektedir [44]. Wee ve ark. tarafindan Ohio Eyalet
Universitesi Dis Hekimligi Fakiiltesinde gerceklestirilen
calismada, 6grenciler ve asistanlar tarafindan restore edilen
spline dental implant sistemine bagh protez komplikasyonlari
in vitro olarak incelenmistir. Calisma, protezlerin %95,75'inde
herhangi bir komplikasyon goriilmedigini ortaya koymustur.
Ayrica, vida gevsemesine neden olan iyatrojenik faktorler
tespit edilmistir. Restorasyon sonrasi 29 ila 59 ay siiren klinik
takipleri kapsayan bu kisa vadeli calismanin bulgularina goére,
spline dental implantlar stabil ve glvenilir bir implant-protez
baglantisi saglamistir [45].

internal Baglanti

Fonksiyon boyunca baglanti stabilitesini arttirmak ve
prosediirii  kolaylastirmak amaclariyla tasarlanmistir. ilk
tasarimlardan biri 1986 Niznick tarafindan yapilmistir. En
basta gelen avantajlarindan biri implant cerrahisi sonrasi

takilan kapama vidasinin implant baglantisi ile esit seviyede

417

olmasidir [46]. Eksternal baglantili implantlarda kapama
implant  fikstlriinin ~ seviye olarak
Uzerindedir. Uzun sure kullanimlari daha iyi estetik sonuglar,
daha az vida gevsemesi (%3,5), iyi bir mikrobiyal yalitim ve
glicli baglanti dayanimi sagladiklarini géstermekle birlikte
internal baglanti tiplerinde platform-switching 6zelliginin
hekim tarafindan tercih edilebilmesinden dolayi kullanimlar
yayginlasmistir. In vitro calismalar, internal baglantilarin ve
ozellikle konik tiptekilerin, implant-abutment boslugunu
ve muteakip bakteri penetrasyonunu azalttigini bildirmistir
[471. beraber tek parca seramik abutment
kullanilan klinik durumlarda, internal baglantinin eksternal
baglantiya gore daha yuksek kirilma insidansiyla alakah
olabilecegi gortlmustiir [48]. Baska bir calismada ise, seramik
abutmentlarin, veya
olmasi fark etmeksizin metal abutmentlara goére kirilma
indeksinin daha yiksek oldugu bulunmustur [49]. Yapilan
cok merkezli, split-mouth kontrolli baska bir calismada, dis
hexagonal baglantilarin ve i¢c hexagonal baglantilarin aninda
yikleme yapilan tam c¢ene rehabilitasyonlarinda basari,
kemik rezorpsiyonu ve peri-implant parametreleri (izerinde
bir etkisi olup olmadigi degerlendirilmis olup 72 ay siiresince
fonksiyonel kullanimin ardindan, iki baglanti tipi de iyi klinik
sonuclar saglamis ve klinik sonuclar herhangi bir anlamli farkla
iliskilendirilmemistir [50]. 12 Noktali/Cift internal Hekzagon
Baglanti (12-Point Internal Hexagon), abutmentin implant
Uzerine her 30 derecede bir donecek sekilde oturmasina izin
vermektedir. Tang ve ark!in yaptigi bir calismaya gore cift
hekzagon baglanti diger baglanti tiplerine gore daha iyi stres
dagiimi ve azalmis hareketlilik saglamaktadir [51]. Ornek
olarak Biomet 3i (Palm Beach Gardens, FL, USA) markasinin
Osseotite CERTAIN implantlari verilebilir [46]. 3-Nokta internal
Tripod Baglanti (3-Point Internal Tripod/Trilobe) tipi Gicgensel
internal tasarima sahiptir ve Ucli kanal (trichannel) tasarimi
bulunmaktadir. En bliylik dezavantaji Gicgensel tasarimindan
otlrlt abutmentin implant govdesi lzerinde sadece 120
derecede bir hareketine izin vermesidir. Bunun yaninda Saidin
ve ark. tarafindan yapilan bir ¢calismada trilobe baglantinin,
poligonal diger
baglant tiplerine kiyasla en az buyiklikte mikro-hareketlilik
gosterdigi bulunmustur [52]. Yine baska bir calismada bu
baglanti tipinin internal konik hex Morse Taper ve internal
okta Morse Taper baglanti tiplerine kiyasla farkh kuvvetler
uygulandiginda implantin govde icinde ve c¢evresinde
maksimum stres dagilimi sagladigi gosterilmistir [53]. Camlog
implant sistemi (CAMLOG Biotechnologies GmbH), internal
tripod seklinde bir implant-abutment baglantisi sunmaktadir.
ic baglanti uzunlugu 5,4 mm olup tiip icinde tiip etkisi (tube-
in-tube effect) olusturdugu, implant ile abutment arasinda

vidasinin  seviyesi

Bununla

baglanti tipinin eksternal internal

profilinden dolay: implant- abutment



hassas ve mekanik olarak guivenli bir baglanti kurarak anti-
rotasyonel stabilite sagladigi ve buna bagh olarak da vida
gevseme riskini distrdigl one surilmektedir (Sekil 10).
Bu sayede olusan derin ve siki baglanti iyi bir antimikrobiyal
bariyer saglamaktadir [46]. 6-Bicakh Kilitli Baglanti (6-Blade
Connection-Lock), 3-Nokta internal Tripod baglantinin alti
farkli sekilde rotasyonuna misaade modifikasyonudur.
internal Oktagon Baglanti tipi sekizgen internal tasarima
sahiptir ve abutmentin 45 derece araliklarla hareketine izin
verir. Dairesel geometrisi minimal rotasyonel direncg saglar ve
fonksiyon esnasinda lateral kuvvetlere karsi direnci disuiktir
(Sekil 11). Morse-Taper (Konik) Baglanti, konik form verilmis bir
abutmentin yine icblkey konik formdaki internal baglantiya
sahip implant gévdesine surtiinmesel uyum (friction-fit) veya
soguk kaynak (cold-welding) ile yerlestigi tasarimdir (Sekil 12).
Konik arayiiz lateral hareketler karsisinda implantin devrilme
ve mikro-hareketliligini onler. Bu 8 derece Morse-Taper
baglanti tipi ITI grubu tarafindan ilk kez isvicre'de kullanima
girmistir. Konik baglantinin stabil, guvenli ve kendini
kitleyen bir araylz olusturmasi fikriyle tasarlanmistir. Bu tarz
baglantilarin daha uzun sire tork dederini korudugu, vida
gevsemesi/kirngi gibi mekanik komplikasyon risklerini azalttig
yapilan arastirmalarca gosterilmistir [54]. Bu tasarim Uzerine
Wiskot ve Belser abutmentin farkli acilarla yon degistirmesini
saglayabilmesi icin internal hekzagon baglanti eklemislerdir.
Ugurel ve ark. tarafindan yapilan Vidasiz Morse- Taper baglanti
tipinin internal hekzagonal baglanti ve Straumann markasinin
Crossfit baglanti tipine kiyaslamasinda elde edilen sonuclara
gore, Straumann Crossfit baglantiya sahip implantlar, internal
hekzagonal ve VMT baglantilara gore onemli bir farkla
yukleme siklus testinde basarili olmuslardir. Biohorizons'a
ait internal hekzagonal baglanti, Xive'in ayni baglanti tipine
ve Octo’'nun VMT baglantisina gore yukleme siklus testinde
daha basarili olmustur ve daha yuksek kirilma/egilme direnci
gOstermistir. Octo'ya ait VMT baglanti sistemi siklus testlerinde,
Straumann ve Biohorizons implant sistemlerine gore ¢cok daha
distk basart ve dusik kinlma/egilme direnci gostermistir.
Fakat, Xive internal hekzagonal baglanti sistemiyle aralarinda
anlaml fark bulunamamistir [55]. Bagegni ve ark. tarafindan
yapilan bir arastirmada da vidasiz Morse Taper baglanti
tipinin ozellikle tek dis eksikliklerinin tedavisinde kabul
edilebilir basari gosterdigi ve ortalama oklizal kuvvetler
karsisinda uzun suiren periyotlarda bile dayaniklilik sagladig
belirtilmistir [56]. Bagka bir calismada konik baglanti tipinin in
vitro olarak diger sistemlere gore bakteriyel sizdirmazliginin
daha iyi oldugu, daha yiiksek tork azalma direnci gosterdigi
ve daha iyi stres dagihmi sagladigs; in vivo olarak da daha
az marjinal kemik kaybina yol actigi gosterilmistir [57]. Alla
ve ark. tarafindan yapilan sistematik derleme, implant-
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abutment tasariminin peri-implant saghg ve kisa vadede
kemik seviyelerinin korunmasi Gzerindeki etkisini incelemistir.
Derlemede, konik baglanti tasariminin i¢ ve dis hekzagonal
tasarimlara kiyasla marjinal kemigin daha etkili bir sekilde
stabilizasyonunu sagladigi belirlenmistir. Ancak, farkli konik
acilar kiyaslandiginda marjinal kemik stabilitesinde anlaml bir
fark tespit edilememistir [58].

Sekil 10. CAMLOG implant sistemi ve internal tripod tasarimi.

Sekil 11. Solda internal ve sagda eksternal baglantili implant gévdeleri.

Sekil 12. Morse-taper (konik) implant-abutment baglantisinin izlendigi
periapikal radyografik film.
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implant-Abutment Baglanti Ve Mikro-Hareketlilik

Mikro-hareketlilik kavrami implant gévdesi ile abutment
arasinda olusan, ozellikle abutment (zerine gelen lateral ve
eksentrik kuvvetlerin yol actigi hareketliligi ifade etmektedir.
Bu hareketlilik sonucunda kuvvetin geldigi tarafta abutment
ve implant govdesi arasinda mikro-bosluk (micro-gap)
olusurken kuvvete zit tarafta implant gévdesi ve abutment
arasinda sikisma kuvveti ve buna bagh olarak metal
ylzeylerde asinmalar olusmaktadir (Abrazyon). Bu olusan
abrazyon ile titanyum partikilleri serbestlesmekte ve canli
doku icerisine penetre olmaktadir. Jager ve ark. tarafindan
yapilan bir arastirmada 10 mikrometreden daha kiguk
partikillerin osteoklastlarca hticre icine alindigi ve gicla
hiicresel yanita yol acan enflamatuvar sitokinlerin salinimini
indikledigi gosterilmistir [59]. Titanyum in vitro olarak
yuksek derece sitokompabilite gosterse de fagosite edilen Ti
partikillerinin fibroblastik dontsimi uyardigr bu calismada
one sunulmustur. Bu durum, implant boyun bdlgesindeki
osteoklastik ve nihayetinde fibroblastik dontisimi aciklamaya
yoneliktir. Mikro-bosluk olusumunun olasi nedenleri olarak
U¢ ana faktor tanimlanmistir: Fizyolojik fonksiyon sirasinda
olusan okliizal yiik, Gretim toleransi ve implant-abutment
baglantisi arasindaki mikro-hareketlilik.[52] Mikro-hareketlilik
ve mikro-boslugun neticelerinden biri de implant govdesi
icerine dogru olusan mikro- pompa (micro-pump) etkisi ve
mikrosizintidir. Bu durumun sonucunda olusan enflamatuvar
hicre akiimilasyonunun ise mikro-bosluk olusan bolgenin
1-1.5 mm yakin komsulugunda olustugu gosterilmistir [4]. Son
yapilan calismalar en ¢ok mikrosizintinin eksternal hekzagon
baglantilarda, daha sonrasinda sirayla internal trilobe,
internal hekzagon ve internal konik konfiglirasyona sahip
baglantilarda oldugunu gdstermistir. icerisinde Dr. Marco
Degidi'nin de bulundugu, Scarano ve ark. tarafindan yapilan
calismada da bu bilgiyle tutarli sonuclar bulunmustur [60].
Mikro- hareketlilik ve mikrosizinti kavramlarini olabildigince
azaltmak icin arastirmacilar mekanik ve tasarimsal birtakim
yenilikler yonelmislerdir ve bu sirecte platform- switching
(PLS) konseptinden faydalanilmistir. PLS, implant boyun
capina kiyasla daha dar capta abutment kullanimini ifade
etmektedir. Bu sayede implant-abutment baglantisi implant
orta hattina yakinlastirilmaktadir [4,11]. Sonug olarak:

« Lazzara ve Porter tarafindan goésterildigi Gzere enflamatuvar
hiicre infiltrasyonu da implant merkezine ¢ekildiginden krestal
kemik korunmus olur [61].

- implant cevresi konnektif doku lateral olarak kalinlastigindan
kan akimi da artmis olur.

« Enflamatuvar hiicreler orta hatta yaklastigi icin biyolojik
genislik azalmamis olur, boylelikle de kemik remodelasyonu
ve krestal kemik kaybi yasanmaz.
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Hirzeler-Zuhr grubunun yaptigr calismada final restorasyon
konmus PLS implantlarda 1 yil sonra krestal kemik kaybi
ortalama 0.22 mm bulunurken non-PLS implantlar igin bu
dedger 2.02 mm bulunmustur. Ayni zamanda abutmentin
her bir taraftan 0.45 mm rediksiyonunu pre-implant kemik
kaybini 6nlemek icin yeterli bulmuslardir [62].

Galismalar, mikro-boslugun aslinda tiim implant-abutment
baglanti tiplerinde olustugunu ve literatiirde bu durumu
azaltmaya yonelik  bircok arastirma  bulundugunu
goOstermektedir [63]. Liu ve ark., implant-abutment arayliziinde
mikro-bogluk ve mikro-hareketin neden oldugu kemik
rezorpsiyonunu azaltmak icin ilk ve en dnemli seyin, sadece
bakteri ve endotoksinleri dogrudan azaltmakla kalmayan, ayni
zamanda zararli mikro ortami araylizden uzaga yani implant
merkezine yakin bir noktaya aktaran uygun Morse Taper veya
hibrit baglantiya ve platform-switching 6zelligine sahip bir
abutment secimi oldugunu belirtmislerdir [64]. Kumar ve ark.
yaptiklar calismada internal baglantilarin konik baglantili
implantlara kiyasla bakteri infiltrasyonuna daha yatkin
oldugunu, ancak konik baglantinin koniklik agisinin, implant-
abutment baglantisinin bakteriyel gecirgenligi Uzerinde
anlamh bir etkisi bulunmadigini gostermislerdir [65]. Alves
ve ark. ise, Morse Taper baglanti tipinin bakteriyel izolasyonu
yalnizca komponentler arasinda soguk kaynak (cold-welding)
ozelligi gosteriyorsa saglayacagini iddia etmislerdir [66].

Sonu¢

Yapilan calismalar konik (morse-taper) ve platform switching
(PLS) baglanti tiplerinin diger implant-abutment baglanti
tiplerine gore Ustunligund 6n plana koymustur. Her ne kadar bu
baglanti tiplerinin Usttnlikleri gosterilse de implant firmalari ve
hekimler tarafindan daha basarili farkli baglanti konfiglirasyonlari
bulma cabalar ve halihazirda olan baglanti tiplerinin beraber
uygulanarak (6r; konik + trilobe) basaryr arttirma istekleri
devam etmektedir. Dis hekimliginde son zamanlarda kullanima
giren yiksek performansl polimerler dogru endikasyonda
uygulandiklarinda sabit implantlsti protezlerde abutment
materyali olarak basarili sonuglar vermektedir ve titanyum
abutmentlar yerine kullanimlar glinden giine yayginlasmaktadir.
Mikro-hareketler sonucunda olusan abrazyon ve mikro-aralik,
hiicrelere titanyum infiltrasyonu sonucu fibroblast ve osteoklast
aktivitesini indukleyerek ve ayni zamanda implant gévdesine
bakteri icerikli sivinin surekli giris- ¢ikis yaparak kronik bir
enflamasyon olusturmasiyla krestal kemikte yikici sonuclar
dogurabilmektedir. Biyomekanik yonden bakildiginda da dogru
baglanti tipi secilmediginde vida gevsemesi ile baslayan vida
kiriklar, implant kiriklari hatta implant kaybina kadar ilerleyen
mekanik komplikasyonlar olusabilmektedir. Bu nedenle hekim,
implant-abutment baglanti tipleri ve seceneklerini cok iyi bilmeli,
ilgili endikasyonda dogru implant sistemini secerek hasta icin en
ideal tedaviyi saglamayi ilke edinmelidir.



Cikar Catigsmasi

Bu calismada yazar(lar) ile herhangi bir kisi, kurum veya
kurulus arasinda c¢ikar catismasi bulunmamaktadir. Calisma,
bilimsel etik kurallarina uygun, tarafsiz ve bagimsiz olarak
gergeklestirilmistir. Ayrica, yazim ve yayin surecinde herhangi
bir finansal destek veya bagis alinmamistir.

Yazar Katkilan
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" Olgu Sunumu

Hiperglisemi ve paraneoplastik antikor pozitifligi etyolojili nadir bir
hemikore olgusu

A rare case of hemichorea with hyperglycemia and paraneoplastic
antibody positive etiology

Fatma Ebru Algul*

N&roloji Anabilim Dali, indni Universitesi Tip Fakiiltesi, Malatya, Tiirkiye

Oz

Kore bir ¢cok norolojik ve metabolik bozukluk sebebi ile ortaya cikabilen etyolojisi cok genis bir hareket bozuklugudur.
Hiperglisemi esik goziiken metabolik sebep iken, paraneoplastik bozukluklar da nadir goriilen sebeplerden bir tanesidir.
Biz de bu olgu sunumuiile literatlirde nadir gorilen anti-Yo antikor pozitifligi ve hiperglisemi ile iliskili bir hemikore olgusu
sunmayi planladik.

1,5 ay 6nce kanseker yiiksekligi ile diabet tanisi alan, o donemden itibaren sag kol va bacakta istemsiz hareketleri olmasi
nedeni ile basvuran yapilan incelemelerde etyolojide anti-Yo antikoru pozitifligi ile birlikte hiperglisemi tespit edilen,
kranial goriintilemede hiperglisemik hemikore tanisi ile uyumlu olarak sol bazal ganglionda lezyon tespit edilen, 68
yasinda bir hasta sunduk.

Hemikore sikayetiile basvuran hastalarda etyoloji arastirilirken 6ncelikle kansekeri kontroll yapilmasi Snemlidir. Etyolojide
farkli mekanizmalarin da rol oynayabilecedi, paraneoplastik kore acisindan degerlendirme ve gerekirse malignite taramasi
yapilmasi da akilda tutulmahdir.
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Abstract

Keywords: chorea,, hyperglycemia, paraneoplastic

Giris

Kore ozellikle ekstremite distallerinde gorilen hizli, istemsiz,
anormal ve diizensiz hareketler ile karakterize hiperkinetik bir
hareket bozuklugudur. Etyolojisinde 6ncelikle serebrovaskiiler
hastaliklar olmak Uzere, dejeneratif, metabolik, enfeksiyoz,
paraneoplastik siirecler ve yer kaplayan lezyonlar yer alir. Bu
hareketler genellikle tek taraflidirancak bilateral de seyredebilir
(1). Hemikorenin altinda yatan en 6nemli metabolik sebep
ilk klinik belirtisi

olarak ortaya c¢ikabilir (2). Kore etyolojisinde nadir de olsa

hiperglisemidir. Kore hipergliseminin
paraneoplastik mekanizmalar rol oynayabilir. Paraneoplastik
korenin spesifik klinik 6zellikleri ve hastaliga 6zgi antikorlari
net olarak ortaya konulamamistir. Ancak literattirde genellikle
anti-CV2/CRMP5 ve anti-Hu antikorlari suclanmistir (3). Biz de
bu olgu sunumu ile literatiirde nadir gorilen, etyolojisinde
anti-Yo antikor pozitifligi ve hiperglisemi birlikteligi oldugu
distinilen bir hemikore olgusu sunmayi planladik.

Olgu Sunumu

Sag elini kullanan 60 yasinda erkek hasta, 1,5 aydir sag kol ve
bacak distallerinde belirgin olan istemsiz hareket sikayeti ile
bagvurdu. Koroner arter hastaligi tanisi olan ve 2019 yilinda
kardiak pil takilma 6ykist olan hastaya 1,5 ay once kan
sekeri 600 mg/dl olmasi nedeni ile diabetes mellitus tanisi

konulmus ve idrarda ketonu negatif tespit edilmistir. Norolojik

A~
>

Algiil
I Hiperglisemi ve hemikore

Chorea is a movement disorder with a very wide etiology that can occur due to many neurological and metabolic
disorders. Hyperglycemia is a commonly observed metabolic cause, while paraneoplastic disorders are one of the rare
causes. In this case presentation, we aim to present a rare case of hemichorea associated with anti-Yo antibody positivity
and hyperglycemia, which has been rarely reported in the literature.

We presented a patient 68 year old that was diagnosed as diabetes with high blood sugar 1.5 months ago . He applied
because of involuntary movements in the right arm and right leg since than 1.5 months. Hyperglycemia with anti-
Yo antibody positivity in etiology. A lesion in the left basal ganglia that matches with the diagnosis of hyperglycemic
hemichorea was detected in the cranial magnetic resonance.

Itis important to check the blood sugar firstly when investigating the etiology in patients who applies with the complaint

of hemichorea. Different mechanisms may play role in the etiology. Therefore, evaluation of the case in terms of
paraneoplastic chorea and, if necessary, screening for malignancy should also be kept in mind.

muayenesinde sag Ust ve alt extremite distallerinde istemsiz,

dusik amplittidll, diizensiz hareketler izlendi.

Laboratuar incelemesinde aclik kan sekeri 105 mg/dl (70-
105 mg/dl) olup normal, Hbalc %8,7 (%4-6) olup yiiksek,
sodyum degeri 136 mmol/I (136-145 mmol/I) olup normal ve
serum osmolaritesi 275 mOsm/kg (275-295 mOsm/kg) olup
normaldi. Diger biyokimyasal parametreler ve hemogram
sonuclari normal olarak degerlendirildi. Kore etyolojisine
yonelik yaptigimiz diger tetkiklerden biri olan paraneoplastik
antikor testi sonucunda anti-Yo antikoru pozitif tespit edildi.
Tarama amagl yapilan malignite testlerinde herhangi bir
anormallik tespit edilmedi.

(BT) sol
lokalizasyonunda ssilik tarzda hafif hiperdensite izlendi (Sekil-1).
DWI (Diffusion-Weighted- Imaging) -ADC (Apparent Diffusion

Coefficient) agirhkli manyetik rezonans (MR) incelemesinde

Kranial bilgisayarli tomografide putamen

akutiskemiile uyumlu bir lezyon izlenmedi. Bununla birlikte T1
agirlikli sekansta sol putamen lokalizasyonunda hiperintensite
izlendi (Sekil-2). Hasta mevcut bulgulari ile “non-ketotik

”

hiperglisemi ile iliskili hemikore “” olarak degerlendirildi.
Kansekeri regiilasyonu ile birlikte haloperidol ve olanzapin
tedavisi ile sikayetleri gerileyen hastanin semptomlari ilk
sikayetinden 4 ay sonra diizeldi. Olgu ileride olusabilecek
maligniteler acgisindan rutin poliklinik kontroliine alindi.
Hastadan bilgilendirilmis onam formu alinmistir.

424



0)

N
VAR

TJCL Volume 16 Number 2 p: 423-427

Sekil 1. Kontrastsiz kranial BT

Sekil 2. T1 Agirhikh Kranial MR

425

Tartisma

Hiperglisemik hemikore ilk olarak 1960 yilinda tanimlanmistir
(4). Genellikle 50-80 yas arasl, kan seker duizensizligi olan diabet
hastalarinda gordiilir. Siklikla diyabet tanisi istemsiz hareketler
ortaya ciktiktan sonra konulmaktadir (5). Literatiirde en sik kot
kontrollii diabeti olan Asyali hastalarda goruldigu ve siklikla
Ust extremitelerin etkilendigi bildirilmistir (6). Hiperglisemi ile
indiklenen kore tablosu genellikle tek taraflidir. Kontralateral
bazal ganglialarin 6zellikle putamen kisminda kranial manyetik
rezonans (MR)T1agirliklisekanslardahiperintensiteizlenmektedir.
Beyin tomografisinde (BT) ise ayni bolgelerde hiperdensite
izlenmektedir (7). Bazi olgularda kranial MR incelemesinin normal
oldugu da bildirilmistir (8). Bizim olgumuzda da putaminal
hiperintensite bulgusu taniyr desteklemistir.

Hiperglisemi ile iliskili hemikore patofizyolojisi icin 6ne
strlilen mekanizmalar bazal gangliada meydana gelen
petesiyal kanamalar ya da gama-aminobditirik asit ve
asetilkolin miktarinda azalmaya neden olan serebral iskemi
durumlandir (9). Etkilenen bazal gangliada serebral glukoz
metabolizmasinin  bozuldugu FDG-PET incelemeleri ile
gosterilmistir (10). Hiperglisemi durumunda doku 6demine
bagl olarak vaskiler direng artar, viskosite fazlalasir, beyin
hicrelerinde metabolizma hizi azalir ve sonug olarak kan
beyin bariyeri hasarlanir. Bununla birlikte Krebs siklusu inaktive
olur ve beyin enerji elde etmek icin gama aminobdtirik asit
(GABA) kullanmaya baglar. Bazal ganglion néronlari arasinda
GABA inhibe edici, glutamat aktive edici, asetilkolin ise
modyilator islev gdormektedir. Hiperglisemi nedeniyle bolgesel
kan akiminin azalmasi ve inhibitdr bir norotransmitter
olan GABA'nin tikenmesinin patofizyolojide rol oynadigi

dustnilmektedir (11).

Hiperglisemik hemikorenin tedavisinde en o6nemli ve ilk
basamak hiperglisemiyi diizeltmektir (9). Clnki bu genellikle
diyabetin ilk belirtisi olabilir. Hiperglisemi tedavi edilmeden
hastaligin seyri bilinmemektedir, ancak tedavi ile kore cogu
vakada iyilesir. Hemikorenin sadece kan sekeri regiilasyonu
ile bile glinler ya da haftalar icinde diizeldigi, ancak hastalarin
%20 kadarinda 3 aydan daha uzun sire devam ettigi
bildirilmistir (12). Eger kore rahatsiz edici veya kalici olursa,
semptomatik tedavi baslanmalidir. Hiperglisemik hemikore
icin standart bir tedavi yoktur ve tedaviye dair kontrollii veriler

bulunmamaktadir. En yaygin tedaviler dopamin antagonistleri



olan haloperidol, benzodiazepin, valproat ve karbamazepindir.
Siddetli vakalarda tetrabenazin kullanilabilir. Medikal tedaviye
direncli vakalarda ise ventral lateral talamotomi uygulanabilir.
Tedavi baslatildiktan sonra doz azaltma ve tedavi kesilmesi
periyodik olarak denenmelidir. Bizim vakamizda da kan sekeri

reglilasyonu yani sira ek tedavi ihtiyaci olmustur.

Paraneoplastik kore ise paraneoplastik hareket

bozukluklarindan  bir tanesidir. Malign neoplazmlarin

nonmetastatik komplikasyonu olarak nadiren gelisir.

Otoimmun aracilikh  mekanizmalarla meydana geldigi
dusunulmektedir. Sendromlar genel olarak tiimor tespitinden
daha 6nce ve subakut olarak bagslarlar. Tipik olarak 60 yas
eriskinlerde subakut baslangicli olarak izlenir. Kore fokal ya
da jeneralize olabilirken, literatiirde bir hastada unilateral
Genellikle anti- CRMP5 ve Anti-hu

antikorlari ile iliskilidir. Kiiclk hucreli akciger kanseri ve

olarak tarif edilmistir.

cesitli adenokarsinomlar paraneoplastik kore ile en c¢ok
iliskili malignitelerdir. Paraneoplastik kore tanili hastalarin
kranial MR goriintiilemeleri genellikle normal izlenmekle
birlikte bazi olgularda bazal ganglionlarda hiperintensite
go6zlemlenebilmektedir (13). Anti-Yo antikoru, hedef proteini
serebellar Purkinje hicrelerinin sitoplazmasinda yiksek
oranda bulunan bir intrandronal antikorlara karsi Uretilen
bir antikordur. Genellikle meme veya over kanseri ile iliskili
paraneoplastik serebellar dejenerasyon goriilen kadinlarda
bulunur (14). Literatlirde anti-Yo antikor pozitif kore gelisen
olgu bildirimleri az sayidadir (15,16). Ren ve ark. anti-Yo ve
anti-MOG antikor pozitifligi birlikte olan bir kore hastasini
bildirmistir (15). Goldstein ve ark ise sag Ust extremitesinde
kore sikayetleri olan anti-Yo antikoru pozitif —metastatik
adenokarsinomlu bir hasta bildirmistir (16). Olgumuzda
paraneoplastik otoantikorlardan anti-Yo antikoru pozitifligi
olmasi paraneoplastik kore sendromunu tanisinin da akilda
tutulmasi, malignite acisindan dikkatli olunmasi ve rutin

malignite taramasinin yapilmasi gerektigini de gostermistir.

Sonuc¢ olarak, hemikore sikayeti ile basvuran hastalarda
etyoloji arastirilirken oncelikle erisilebilirligi kolay olan kan
sekeri kontroli yapilmasi hizli bir sekilde taniya yardimci
olacaktir. Diger taraftan ayni anda farkli mekanizmalarin rol
oynayabilecegi, hipergliseminin yani sira paraneoplastik
sendromlarin da kore, ballismus gibi hareket bozukluklari ile

prezente olabilecedi her zaman akilda tutulmalidir.

0)
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>

Algiil
I Hiperglisemi ve hemikore

Cikar Catigsmasi

Bu calismada yazar ile herhangi bir kisi, kurum veya kurulus

arasinda ¢ikar catismasi  bulunmamaktadir.  Calisma,
bilimsel etik kurallarina uygun, tarafsiz ve bagimsiz olarak
gerceklestirilmistir. Ayrica, yazim ve yayin surecinde herhangi

bir finansal destek veya bagis alinmamistir.
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I Letter to the Editor

The impact of patient consumerism in clinical laboratories

Klinik Laboratuvarda Hasta Tiiketiminin Etkisi
R. Seyma Nur Tasdemir, © Aysegul Akbay*

Tibbi Biyokimya Anabilim Dali, Yiiksek ihtisas Universitesi Tip Fakiiltesi Ankara

Dear Editor,

We are writing to highlight an important trend in modern healthcare —patient consumerism— and its implications
for clinical laboratories. The increasing awareness among patients about their health and the widespread availability of
medical information have led to a shift in their expectations from healthcare providers, including laboratory services.
Patients today are more proactive, seeking direct access to laboratory tests, questioning test necessity, and comparing
services based on cost, turnaround time, and perceived quality. While this shift can enhance patient engagement and
health literacy, it also presents challenges. Self-requested testing, often without proper clinical guidance, may lead to
unnecessary investigations, misinterpretation of results, and increased healthcare costs [1].

Additionally, the pressure to provide rapid results can sometimes compromise quality and accuracy, affecting clinical
decision-making. Clinical laboratories must adapt by balancing patient expectations with ethical and scientific
responsibilities. This includes enhancing communication between laboratory professionals and patients, implementing
clearer guidelines for direct-access testing, and promoting awareness about the limitations of certain tests [2].

Furthermore, regulatory policies should evolve to ensure that consumer-driven testing aligns with medical necessity
and clinical relevance [3]. We believe that patient consumerism in laboratory medicine is an area that warrants further
discussion and research.
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I Letter to the Editor

The psychiatric symptoms in covid-19 inpatients and 2-month follow-
up: an exploration of the relationship with neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), and D-dimer

Covid-19 sebebiyle yatisi olan hastalarin psikiyatrik belirtiler acisindan
2 aylik takibi ve psikiyatrik belirtilerin notrofil-lenfosit orani (NLR),
trombosit-lenfosit orani (PLR) ve D-dimer ile iliskisinin incelenmesi

Nedim Uzun*

Saglik Bilimleri Universitesi, istanbul Gaziosmanpasa Saglik Uygulama Ve Arastirma Merkezi, istanbul, Tirkiye.

Abstract

The study byTuran etal.[1] explores the relationship between psychiatric symptoms and inflammatory markers in COVID-19
inpatients over a 2-month follow-up period. The research highlights the importance of monitoring psychiatric symptoms
such as anxiety, depression, and sleep quality during the COVID-19 process and their correlation with inflammatory
parameters. The study found that patients with a history of psychiatric diagnosis had significantly higher platelet (PLT) and
platelet-to-lymphocyte ratio (PLR) values. Additionally, hospitalization duration was positively correlated with NLR, PLR,
Ferritin, D-Dimer, and CRP values, while negatively correlated with lymphocyte count. The study underscores the need
for continuous psychiatric care during and after hospitalization for COVID-19 patients. However, the study has limitations,
including a small sample size, lack of a control group, and short follow-up duration. Further research with larger sample
sizes and longer follow-up periods is recommended to validate these findings.

Keywords: pandemic; anxiety; depression; sleep quality; COVID-19

Oz

Turan ve ark. [1] tarafindan yapilan ¢alisma, COVID-19 nedeniyle hastanede yatan hastalarda psikiyatrik semptomlar ile
inflamatuar belirtecler arasindaki iliskiyi 2 aylik bir takip stresi boyunca incelemektedir. Arastirma, COVID-19 siirecinde
anksiyete, depresyon ve uyku kalitesi gibi psikiyatrik semptomlarin izlenmesinin dGnemini ve bu semptomlarin inflamatuar
parametrelerle olan iliskisini vurgulamaktadir. Calismada, psikiyatrik tani dykisi olan hastalarda trombosit (PLT) ve
trombosit-lenfosit orani (PLR) degerlerinin anlamli derecede yiksek oldugu bulunmustur. Ayrica, hastanede kalis siresi
NLR, PLR, Ferritin, D-Dimer ve CRP degerleri ile pozitif, lenfosit sayisi ile negatif korelasyon goéstermistir. Calisma, COVID-19
hastalarinda hastanede yatis sirasinda ve sonrasinda surekli psikiyatrik bakimin dnemini vurgulamaktadir. Ancak,
calismanin kiglik 6rneklem buyikligi, kontrol grubunun olmamasi ve kisa takip stresi gibi sinirhliklari bulunmaktadir.
Bu bulgulari dogrulamak icin daha genis 6rneklemli ve uzun takip streli calismalar dnerilmektedir.

Anahtar Kelimeler: Pandemi; anksiyete; depresyon; uyku kalitesi; COVID-19
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Dear Editor,

The study titled in COVID-19

Inpatients and 2-Month Follow-Up: An Exploration of the

"Psychiatric Symptoms

Relationship with Neutrophil-to-Lymphocyte Ratio (NLR),
Platelet-to-Lymphocyte Ratio (PLR), and D-Dimer" by Turan
et al., published in your journal (Turk J ClinLab 2024; 4: 579-
586) [1], provides a significant contribution by examining the
relationship between psychiatric symptoms and inflammatory
markers in COVID-19. The study stands out for its prospective
design, addressing both the psychiatric profile of hospitalized
individuals during the pandemic and its connection with
hematological parameters. However, there are certain
points that need to be evaluated in light of methodological

limitations and controversial findings in the literature.

The study found that platelet (PLT) and PLR values were
significantly higher in patients with a history of psychiatric
diagnosis [1], which is consistent with previous studies
supporting the role of inflammation in psychiatric disorders
[2,3]. However, the specific impact of markers such as NLR
and PLR in predicting the prognosis of psychiatric symptoms
remains unclear. For instance, Kayhan et al. [4] reported that
PLR is associated with the severity of major depression, but no
significant correlation was found between HADS scores and
PLR in this study [1]. This discrepancy may be explained by
the heterogeneous nature of inflammatory markers and the

multifactorial etiology of psychiatric symptom:s.

The positive correlation between the length of hospital
stay and NLR, PLR, D-Dimer, and CRP [1] highlights the
impact of systemic inflammatory response on the clinical
course of COVID-19. Similarly, Chan and Rout [5] suggested
that NLR and PLR could serve as prognostic markers in
predicting the severity of COVID-19. However, the lack of
association between psychiatric symptoms and the length of
hospital stay in the study indicates the need to differentiate
between the psychiatric and immunological dimensions of

pathophysiological mechanisms.

Among the most significant limitations of the study are the
small sample size (n=110), the absence of a control group, and
the lack of pre-COVID-19 blood parameter values. Additionally,

the two-month follow-up period may be insufficient to

A~
RajsN

Uzun
I Inflammatory markers in the COVID-19 pandemic

assess the potential chronicity of psychiatric symptoms. In
terms of recommendations, larger-scale, long-term follow-
up studies and investigations into the relationship between
inflammatory markers and treatment response would

contribute significantly to the literature.

Additional studies cited support the prognostic role of
inflammatory markers in different clinical conditions. For
example, Vural et al. [6] determined that NLR and Systemic
immune-inflammation index have high diagnostic power
in multiple sclerosis relapses, emphasizing the role of
inflammation in neuropsychiatric processes. Similarly, Duyan et
al. [7] reported that MLR and Systemic immune-inflammation
index predict mortality in acute aortic dissection. These
findings provide an important framework for understanding
the systemic effects of inflammatory markers in relation to the

psychiatric complications of COVID-19.

In conclusion, this study is valuable for its integrated
perspective on the psychiatricand immunological dimensions
of COVID-19. However, more comprehensive research is
needed to translate these findings into clinical practice.
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The diagnostic performance of non-invasive fibrosis markers for
predicting fibrosis in primary biliary cholangitis patients
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sge of £8.2+ 94 years, the majority of whom wers femala The
mean disesse durstion was 54 + 1.8 yrars. The demagraphic
and dinkul findings of the patients are detalled In Tabds 1.
Uver fbrosis was detecisd In 71.1% of cases fn = A7) with
achvanced Iiver fibrosts present In 4886 fn = 18} The ratia of
hypsrtaraicn was higher in patiants with [ver ibrsts thanin
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thoss without (52.4% v, 154%, p= LA, Cther demagraphic  level was hig her in patianty with advenced fbmals. The
characieristics did not show sdgnificant differences between  APAI score L7 w. &5, p < L831) and median AB-4
the groups with and without lver dbresls. The median AST w15, p < 888T) ware higher In patients with adva
and ALT levels were dmikr In patiants with and withcut lver  Almsls than In thass without (Table 23

flbrsks, but mean plateist levels were lower In thase with 11 dogostic peformanes of the APRL
filbrosls. The median AP scrw (LS v L3, p = 8815) and pre e ling (ereds wan v bl iing
median AB4 saorw (10w 1.8 p < 8587T) ware higher in In area under the RCC curve (AURCC) for n

patients with lver fibmals than in thoss without (Tabls T). was [L73 (555% Ck A58-4857, was
The demographic charactaristics were comparshls between L84 (055 CE L7398, The supsrior
patients with and without sdvenced fbroale. While platadst  disgnestic parformancs ng compared o the
and AST values did not difer dgnificantly, the median AST  APAl score (AUC: S84 gl 73, B ) Fgure T) (Table 3}
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The area under the ROC curve [AUROC) for APRY
advanced fAbmals was L7 @55% O:
4, the ALRCC was [L78 [O5% CE
demonstratsd super or dlagnostic
fibrosks compared i the APAl scare L
L248) (Agure T) (Takls 3).
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Figum 1. The diagnestic pevformance of the APRI and A4 soees In
prediting preseace (] nad admaced (1) fibesls.

Discussion

Ta the best of our knowlsdge, this stady s among the few
that investigats the cormlation between fbross messured by
translent dastzgraghy and non-imsshve fibresk scring syriemae
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In In patients with PAC. In the pesant shady, wa
diagnostic accuracy of non-imesivs ibrosts marksn In

with PEC Our findings demonatrated that bath
4 sromes ware higher smong patierrds with bver Srosls,

a1 In thoss with sdvenced flrosls,
a superke diegnostc performancs «©
detecting both pressncs and

PEC typlally pressnts mome
bateeen 40 and £0 yram,
in middls to older ags

: 1 connecting hyperisnson @ PECrelated
s nart yet fully underrkd, systemic comorbidities
girizndon are frequently assackted with dwankc
rases and may indicats elevated vascular resistancs
portal hypertareion In advanced stages. Howsver, further
pasarch ks needed @ determine whethsr hypertenson ardses
directly from Iver-relaisd pathophysiclogial dhangs or

shares common underdying risk factors,

In accordance with the Berstum, platelet levels wers lowsr In
patiants with Srosts, By dus (o hypsoplaniem and inoresssd
putdst squestration sscondary i portal hypartenson (24)
Althaugh AST and ALT levels did notdifler sign Ficantly betwesn
those with and without sty we found that AST levels ware

higher among patiaris with sdvenced dbosls, sugpesting a
more prencurked hepatzoeliular Infury (25). Advanced sl
ks axsccisted with Increasad sk of compl ioations such as portal
hyparisnsicn end civhasls, smphasizng the importance of
sarly and acourats fibrosks detection.

A shady by Capechat et al showsd that elastograghy
wuipaformal nondmashe smes In dentifying advanced
fibresk and cirhasis, whils APAl and FIB-4 sxchibitsd comparabls
diagnostic performance (26). The challsnges of elastography
Include K unaval la bil iy In many dinks, as well as the sddikiznal
mats and time equired The undsoscores ths Importancs of
more aflorchble and saidly soemble no-Hvashve sl
marksrs. Non-imesh fools such 23 AP and AB-4, which hawe
been eximrabmly validatsd In dwenk viml hepatitie and nan-
alcohalic fatty |ver disease, are Increasingly being sqpiorad In
chalestatic conditions e PBC (27, 2. In our study, boath AP
ard ABA effectively pradicted the pressnce and advanoed
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fibrosls. AB-4 demonstrated higher AUROC valuss companed
= APRI for ldentifying both fibroels and advanced fibrels. AB-
4 Index Integrates age, AST, ALT, and platelst count, caghuring
multipls component of Abmgenesis. Ths may oqplan
particuder effscthvenss In predicting advanced fibrosls In
cantrast, APR, which relies solely on AST levals and platelst
counts, provides @ mom limiisd pempecthve—yst remaine
vuhmhles dus = Hs s mpl idty and low cst. However, the cument
Herriure containe confliicting findings reganding the diagraetic

performance of these Indices. A shady by Ul and collzagues
on PEC patients demonstraisd AUROC vabuss of 845 for APRI

and 872 for FIB In predicting advanced lbrosk (29, A study
ivohing 107 PAC patients dentified arythrocyts distrikartion
width, AB-4, dbumin, and platelst levels a1 ibrosis-assodested
marken, with AB-4 demorstrating the greatest senelthity and
spadiic iy for diferentialing histclog ical ssverity (26). In a study
cenducted by Olmez et d. imvching 40 PBC patismts, APAl and
FAB-4 scores wers fundd 1o be higher In patients with eary and
achvancad stage flrmsls. However, While the APAL scome had §

stage of Abrosk without requig
nature of bicpsy, dang with .‘
s blesding and paj 4 R

mﬁdhhﬂmﬂmm“mhﬂml inths
stury Lastly, theshudy did notacount for sll potential confound am,
such as co-sdeling conditions feg. slochsl consumplion, or viel
hepatiti, which could Influsncs fbrosk progression o the vehes
of norHirveshve marden. Future prospaciive studieg with beger
mherts and mulitacrind svabalions am nesded = extablish

rmore comprehensive deta in this feld
(1]

Comdhusien

This study canfimm the disgnostic lﬂlly{fmﬁ
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presence and severity of fbrals In patisnts with PEC

In particdar, demonstrated supsrdor # ard
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larin her tlirli sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme: Dergiye gonderilen yazilar format ve plagiarism acisindan degerlendirilir. Formata uygun olmayan yazilar degerlendirilmeden so-
rumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi igin yazim kurallari gdézden gegirilmelidir. Basim i¢in gonderilen tim yazilar iki veya
daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayima
kabul edilen yazilar editorler kurulu tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilme-
si veya basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak basim sirasina alinir. Her yazi igin bir
doi numarasi alinir.

Yayin haklari devri: http:/www.dergipark.ulakbim.gov.tr/tjclinlab adresi tizerinden online olarak génderilmelidir. 1976 Copyright Act'e gére, yayim-
lanmak tzere kabul edilen yazilarin her tirli yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi (7.0 ve Ust versiyon) ile cift satir aralikli ve 12 punto olarak, her sayfanin iki yaninda ve
alt ve Gst kisminda 2,5 cm bosluk birakilarak yazilmalidir. Yazi stili Times New roman olmalidir. “System International” (SI) unitler kullanilmalidir. Sekil
tablo ve grafikler metin igcinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilmelidir. Tirkce makalelerde %50 bitisik
yazilmali, ayni sekilde ingilizcelerde de 50% bitisik olmalidir. Tirk¢ede ondalik sayilarda virgll kullaniimali (55,78) ingilizce yazilarda nokta (55.78)
kullaniimalidir. Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup 500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar
numaralandiriimalidir.

Yazinin boliimleri

1. Sunum sayfasi: Yazinin Turkish Journal of Clinics and Laboratory ‘de yayinlanmak tizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazari tarafindan dergi editoriine hitaben génderdigi yazidir. Bu kissmda makalenin bir boliminiin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Baghk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (Klinik analiz, orijinal calisma, deneysel calisma, olgu sunumu vs).

Baslik: Kisa ve net bir baglik olmalidir. Kisaltma icermemelidir. Tiirkge ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra lst simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, acik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sézll veya poster bildirilerin, baslik sayfasinda kongre ad, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gerec ve Yontemler (Material and Methods), Bulgular (Results) ve So-
nuglar (Conclusion) béliimlerine ayrilmali ve 250 s6zctigli gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce 6zetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktali virgiil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tlrkce
tercimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gereg ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Girig, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestirilmemelidir.

Kullanilan kisaltmalar altindaki agiklamada belirtiimelidir. Daha 6nce basiimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtilmelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.
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