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ORIGINAL ARTICLE

EVALUATION OF THE RELATIONSHIP BETWEEN SERUM
YKL-40, HMGB1, BDNF, NGF LEVELS, AND COGNITIVE
FUNCTIONS IN PATIENTS UNDERGOING CORONARY
ARTERY BYPASS GRAFTING

Koroner Arter Bypass Greft Ameliyati Gegiren Hastalarda Serum
YKL-40, HMGB1, BDNF, NGF Diizeyleri ve Biligsel Disfonksiyonlar
Arasindaki iliskinin incelenmesi

Basak KOCAK?, Erkan IRIZ", Sureyya BARUN?, Ozlem GULBAHAR ZENGIN?, Mustafa ARSLAN*

ABSTRACT

Objective: Postoperative cognitive dysfunction (POCD) is characterised by symptoms that may inhibit plan-
ning, such as dementia, memory loss, attention deficiency and behavioural impairment. Although it frequ-
ently occurs after cardiac surgery, all manner of surgery can cause POCD. In this manuscript, we aimed to
show the existence of a correlation between high-mobility group box 1 (HMGB1), YKL-40, brain-derived
neurotrophic factor (BDNF), nerve growth factor (NGF), and cognitive functions.

Material and Methods: Twenty-four patients who underwent coronary artery bypass graft (CABG) were
analysed prospectively. Preoperative 2nd and postoperative 5-7th day blood samples were collected, and
a cognitive test was performed synchronously. Correlations between YKL-40, BDNF, NGF and HMGB1 levels
and cognitive test score (CTS) were examined.

Results: We found a significant postoperative decrease in NGF (p = 0.010). There was a positive correlation
between postoperative NGF and postoperative CTS (r = 0.542, p = 0.006). Postoperative memory score inc-
reased (p = 0.001), but orientation and vigilance scores decreased (p = 0.035 and p = 0.025, respectively).
There were also self-reliant positive correlations between preoperative and postoperative CTS (r = 0.825,
p < 0.0001), preoperative and postoperative HMGB1 (r = 0.529, p = 0.008) and preoperative and postope-
rative NGF scores (r = 0.454, p = 0.026). Postoperative CTS had a negative correlation with age (r = -0.447,
p = 0.029), duration of operation (r = -0.506, p = 0.012) and cardiopulmonary bypass (CPB) (r =-0.403, p
=0.039).

Conclusion: The data in this study suggest that NGF can be a notable parameter in POCD, and HMGB1 may
be a crucial marker in heart disorders. To define appropriate diagnosis and treatment strategies, it is essen-
tial to detail the relationship between cognitive functions, neuroinflammation and neurotrophic factors.

Keywords: Coronary Artery Bypass Grafting; NGF; Postoperative Cognitive Dysfunction;
Cognitive Impairment

OZET

Amag: Postoperative bilissel disfonksiyon (POBD) demans, dikkat eksikligi, hafiza ve davranigsal bozulmalar,
planlama yapamama gibi semptomlarla karakterize bir tablodur. Pek ¢ok cerrahi islem sonrasi rastlanabil-
mekle beraber kardiak cerrahi sonrasi goriilme sikligi fazladir. Bu galismada, néroinflamasyon ve nérotrofik
faktor parametreleri ile kognitif test arasindaki korelasyon varligini gostermeyi amagladik.

Gereg ve Yontemler: Elektif koroner arter bypass greft ameliyati olan 24 hasta prospektif olarak incelendi.
Preoperatif 2.glin ve postoperatif 5-7.glin serum 6rnekleri alindi ve es zamanli olarak kognitif test uygulandi.
YKL-40, BDNF, NGF ve HMGB1 ile kognitif test skorlari arasindaki korelasyon degerlendirildi.

Bulgular: Calisma sonucunda NGF degerinde postoperatif anlamli distiklik bulunmustur. (p=0,010). Pos-
toperatif NGF ile postoperatif kognitif test arasinda pozitif korelasyon saptanmistir. (r=0,542, p=0,006).
Bellek puani postoperatif artmis (p=0,001),oryantasyon ve uyaniklik ise postoperatif azalmis olarak bulun-
du. (p=0,035 ve p=0,025, sirasiyla).Preoperatif ve postoperatif HMGB1 (r=0,529, p=0,008), NGF (r=0,454,
p=0,026) ve kognitif test skorlari (r=0,825, p <0,0001) arasinda ise pozitif korelasyon saptandi. Postoperatif
kognitif test skorlari ile yas (r=-0,447, p=0,029), kardiyopulmoner bypass (r=-0,403, p=0,039) ve operasyon
suresi (r=-0,506, p=0,012) arasinda ise negatif korelasyon goruldu.

Sonug: Galismamiz sonucunda NGF ‘nin POBD degerlendirmesinde 6nemli bir parametre olabilecegine dair
veri elde edilmistir. HMGB1'in kardiak hastaliklarda bir marker olarak arastirilmasi glindeme gelmistir. Kog-
nitif fonksiyonlar ile néroinflamasyon ve nérotrofik parametreler arasindaki iliskinin detaylandirilmasinin
uygun tani ve tedavi stratejilerinin belirlenmesi agisindan énemli oldugunu disiintyoruz.

Anahtar Kelimeler: Koroner Arter Bypass Greft; NGF; Postoperatif Komplikasyon; Kognisyon
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INTRODUCTION

Cardiovascular diseases remain one of the major
causes of mortality. Coronary artery bypass graft
(CABG) is a frequently performed surgical procedure
related to these diseases (1).

Studies indicate that approximately 15% of patients
who underwent CABG return to the hospital after
being discharged with diagnoses such as postoperative
infections, cardiacfailure, dysrhythmiaand neurological
conditions (2-4). Neurological complications of CABG
are estimated to 1% — 5% (5). Postoperative cognitive
dysfunction (POCD) is a central nervous system failure
that results in impaired linguistic ability, memory and
psychomotor speed. It also contributes to limited
attention, memory loss and social impairment without
specific signs of injury in the nervous system (6,7). One
study examined the cerebral side effects experienced
by older individuals who have undergone surgical
procedures with anaesthesia and reported that
individuals who underwent surgeries experienced
postoperative symptoms such as dementia, the
inability to recognise their relatives, a decline in
physical activity in daily life, confusion and impaired
interest in family members. Notably, these individuals
did not exhibit any neurological complaints before the
surgeries (8).

Neuroinflammation and its relationship with POCD
by inhibiting neurogenesis, an essential component
of cognitive functions, are commonly assumed, and
neurotrophic factors (NF) play a vital role in sustaining
neurogenesis (9). Nerve growth factor (NGF) affects
the growth and survival of peripheral sensory and
sympathetic neurons. Previous studies have shown
that NGF reduces neuronal damage in rats before and
after forebrain ischemia (10).

Brain-derived neurotrophic factor (BDNF) was first
discovered in 1982 via purification from pig brains
(11). Studies emphasise lower BDNF levels in cognitive
functional failure—related disorders (12,13).
High-mobility group box 1 (HMGB1) is a tissue
damage-related alarmin family member. HMGB1 is
released in the blood in a delayed and has a periodic
pattern of long-term continuous elevation (14).
Research about HMGB1 underlines its relationship
with microvascular thrombosis, acute coronary
syndrome and cerebrovascular events (15). Studies

Bozok Tip Derg 2025;15(4):374-381
Bozok Med J 2025;15(4):374-381

suggest that postoperative elevation of HMGB1 may
cause cognitive dysfunction (16).

YKL-40, known as chitinase-3-like protein 1, a glial
inflammatory marker, was higher in older individuals
and patients with Alzheimer’s (17-19). One study
showed a negative correlation between YKL-40 and
cortical thickness and tau protein—like effect of YKL-
40 in the brain (20). YKL-40 is accepted as a biomarker
in cardiovascular disease prognosis due to its role in
inflammation (21).

We aimed to define the correlation between serum
BDNF and NGF for neurotrophic factors and HMGB1
and YKL-40 for neuroinflammation. The Montreal
Cognitive Test (MoCA) was used to evaluate cognitive
function (22).

MATERIAL AND METHODS

Twenty-four volunteer patients who underwent CABG
electively between December 2019 and December
2020 were evaluated following ethics committee
approval. The study protocol was approved by Ankara
City Hospital No:1 Medical Research Scientific Ethics
Committee (date: 03.10.2019, no: E1/067/2019).
Informed consent was obtained from all patients.
We planned to include patients aged 30 to 80 and
established the following exclusion criteria: current
neurological disease, transient ischemic attack, history
of head trauma, diagnosis of a neuroinflammatory
illness known to cause cognitive dysfunction, active
infection and fever, illiteracy and failure to establish
adequate cooperation with the patient.

We measured HMGB1, YKL-40, BDNF and NGF in the
volunteer patients’ serum taken on the preoperative
2nd day and postoperative 5-7th days. We also
investigated the correlation between each marker
and the MoCA test, which was administered to
volunteers by the same tester (B.K.) after sampling.
Additional parameters included duration of operation,
hospitalisation, postoperative intensive care unit
stay, CPB time, cross-clamp (CC) time, perioperative
blood product transfusion, age, sex, ejection fraction,
comorbidity, reoperation during hospitalisation and
number of diseased vessels.

The serum samples were kept at room temperature
for 2 hours in a standard yellow capped tube then
centrifuged at 3000 rpm for 10 minutes and stored at
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-80 °C until sample analysis (AFG Bioscience Human
Nerve Growth Factor ELISA kit EK:711226, AFG
Bioscience Human Brain-Derived Neurotrophic Factor
ELISA kit EK:700371, AFG Bioscience Human High
Mobility Group Box 1 Protein ELISA kit EK:716341 and
AFG Bioscience Human Cartilage glycoprotein 39 ELISA
kit EK:700392). The coefficients of variation of the kits
were given as less than 8% and 10% (in-study and inter-
study, respectively). The washing processes performed
in the ELISA analysis were carried out using an ELx50
Bioelisa Washer, Bio-Tec. Instruments, Inc. An ELx800
UV Universal Microplate Reader, Bio-Tec. Instruments,
Inc. was used for absorbance readings.

The Turkish version of MoCA was administered to
volunteers and used as a rapid screening test for
cognitive impairment and the parameters it evaluates
with various subtests, including memory (short-term
memory recall task and delayed recall (5 points all)),
language (3-item confrontation naming task (3 points)
and repetition of 2 syntactically complex sentences
repetition (2 points)), visual structuring skills (three-
dimensional cube copy (1 point) and a clock-drawing
task (3 points)), executive functions (Trail-Making Test
B (1 point), a phonemic fluency task (1 point) and a
2-item verbal abstraction task (2 points)), attention-
concentration (digits forward and backward tasks
(1 point each), letter detection by tapping (1 point),
and a serial backward subtraction task (3 points)) and
orientation (orientation in time and place (6 points))
(23). An individual can get a maximum of 30 points.

Bozok Tip Derg 2025;15(4):374-381
Bozok Med J 2025;15(4):374-381

Scoring 21 points or higher indicates good cognitive
function (24-25).

Statistical Analysis

Statistical analysis was performed using the specified
tests in SPSS 20.0 (SPSS, Chicago, IL, USA). Data are
given as median (25%—-75%), (minimum—maximum),
n (%). A p-value of less than 0.05 was considered
statistically significant in all analyses. The Kolmogorov—
Smirnov test was applied to the measurable parameters
to determine whether the distribution was normal or
abnormal. MoCA and other data were evaluated with
a Wilcoxon signed-rank test in intragroup evaluations.
The correlation between the parameters measured by
MoCA was evaluated using Spearman correlation. A
Spearman correlation coefficient (r) < 0.20 and values
close to zero indicated no significant relationship or
minimal correlation. We categorised the relationships
between levels as mild (0.2-0.39), moderate (0.4-
0.59), severe (0.6-0.79) and very severe (0.8-1).

RESULTS

The median age of the patients was 65.00 (56.25-69.75)
(48-73), and there were 23 male patients and 1 female
patient. The other demographic and perioperative
characteristics of the patients are presented in Table 1.
Preoperative and postoperative NGF, YKL-40, BDNF
and HMGB1 levels are summarised in Table 2. There
was a significant decrease in postoperative NGF levels
from their preoperative values (p = 0.010). There were

Table 1. Patients’ demographic and perioperative data (meantStandart Derivation (min-max. n (%))

Median (25%-75%) (min-max) n =24

Age

65.00 (56.25-69.75) (48-73)

Sex (Male/Female)

23/1

Ejection fraction

60.00 (50.00-60.00)(40-65)

Diabetes mellitus (yes/no)

14 (58.3) /10 (41.7)

Other comorbidities (yes/no)

21(87.5) /3(12.5)

Duration of operation(minute)

375.00 (360.00-420.00) (300-480)

Duration of cardiopulmonary bypass(minute)

113.00 (99.75-137.25 (51-177)

Duration of cross-clamp(minute)

76.00 (60.50-96.25) (37-142)

Duration of intensive care unit stay (hour)

72.00 (48.88-96.00) (24-144)

Duration of hospitalization (day)

12.00 (11.00-13.75) (5-30)

Intraoperative transfusion

2.00 (1.00-3.00) (0-4)

Total transfusion

7.00 (6.00-7.75) (3-21)

min: minimum, max: maksimum

376



377

KOCAK et al.
Cognitive defects after coronary surgery

no significant differences between the preoperative
and postoperative values of YKL-40, BDNF and HMGB1
(p=0.715, p = 0.543, and p = 0.465, respectively).

The patients’ preoperative and postoperative MoCA
scores and subgroup data are detailed in Table 3.
There was no significant difference in the preoperative
and postoperative MoCA scores. When examining
subgroups of MoCA, the mean of the postoperative
word repetition test for evaluating memory assessment
was significantly higher than that of the preoperative
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test (p =0.001). For orientation assessment, volunteers
were requested to respond with the name of the city
they were in, as well as the date and current day. The
median of the postoperative orientation assessment
was considerably lower than the median of the
preoperative evaluation (p = 0.035). Vigilance by letter
tapping, which assesses attention-concentration, was
remarkably less than the preoperative score. (p =
0.025). The other subgroups of the MoCA assessment
showed no remarkable differences.

Table 2. Patients’ YKL-40, BDNF, HMGB1 and NGF data (median (25%-75%) (min —max))

Preoperative (n=24) Postoperative (n=24) P
YKL-40(ng/mL) 63.60 (55.63-85.60) (36.9-159.4) 62.65 (54.73-79.50) (36-140.9) 0.715
BDNF (pg/mL) 1434.50 (1279.50-1559.00) (664-2961) 1243 (1083.75-1814.00) (754-6381) 0.543
HMGB1 (pg/mL) | 1186.00 (570.25-1911.75) (40-4589) 1305.00 (419.25-2613.25) (40-6066) 0.465
NGF (pg/mL) 1051.50 (674.25-1387.00) (418-1846) 743.00 (502.25-932.00)* (343-2412) 0.010

YKL-40: Chitinase-3 like-protein-1, BDNF: Brain-derived neurotrophic factor, HMGB1: High-mobility group box 1, NGF: Nerve growth factor, *: p<0.05 (compared to preoperative),

min: minimum, max: maksimum

Table 3. The data of preoperative and postoperative MoCA test scores ((median (25%-75%), min-max)) and

subgroups (median (25%-75%))

Preoperative (median (25%-75%)) | Postoperative (median (25%-75%)) P
(min-max) (n=24) (min-max) (n=24)

MoCA 20.00 (16.00-23.00) (12-26) 20.00 (18.00-22.00) (13-30) 0.135
Executive functions
Trail-Making Test B 0.00 (0.00-0.75 (0-1) 0.00 (0.00-1.00) (0-1) 0.655
Phonemic fluency task 0.00 (0.00-1.00) (0-1) 0.00 (0.00-1.00) (0-1) 1.000
2-item verbal abstraction task 1.00 (0.00-1.00) (0-2) 0.00 (0.00-1.75) (0-2) 0.655
Visual structuring skills
Three-dimension cube copy 1.00 (1.00-1.00) (0-1) 1.00 (1.00-1.00) (0-1) 1.000
Clock drawing task 3.00 (2.25-3.00) (0-3) 3.00 (2.25-3.00) (0-3) 0.380
Language
3-item confrontation naming task 3.00 (2.00-3.00) (1-3) 3.00 (2.00-3.00) (1-3) 0.527
Repetition of 2 syntactically complex sentences 1.00 (1.00-2.00) (0-2) 1.00 (0.00-2.00) (0-2) 0.564
Memory
Short-term memory recall task and delayed recall test 0.00 (0.00-1.75) (0-3) 1.00 (0.00-3.75)* (0-5) 0.001
Attention-concentration
Digits forward 0.50 (0.00-1.00) (0-1) 1.00 (0.00-1.00) (0-1) 0.180
Digits backward 1.00 (0.00-100) (0-1) 1.00 (1.00-1.00) (0-1) 0.157
Letter detection by tapping 1.00 (1.00-1.00) (1-1) 1.00 (1.00-1.00)* (0-1) 0.025
Serial backward subtraction task 2.00 (2.00-3.00) (0-3) 2.00 (2.00-3.00) (0-3) 1.000
Orientation
Time, place, date 6.00 (6.00-6.00) (5-6) 6.00 (5.00-6.00)* (4-6) 0.035

*p<0.05(compared to preoperative), min: minimum, max: maksimum, MoCA: Montreal Cognitive Test




KOCAK et al.
Cognitive defects after coronary surgery

Preoperative MoCA scores and correlations with other
parameters—YKL-40, BDNF, HMGB1, NGF, age, ejection
fraction, diabetes mellitus and other comorbidities-
showed no notable difference. However, there was a
positive moderate correlation between postoperative
NGF and postoperative MoCA (r = 0.542, p = 0.006).
In contrast, there were negative correlations between
postoperative MoCA and age, duration of operation
and CPB, as seen in Table 4. (r =-0.447, p = 0.029, r =
-0.5506, p=0.012, r=-403, and p =0.039, respectively).
It was found that there were self-reliant moderate
relationships between volunteers’ preoperative
HMGB1 levels and postoperative HMGB1 levels, and
volunteers ' preoperative and postoperative NGF
levels (r = 0.529, p = 0.008; r = 0.454, and p = 0.026,
respectively). There was also a very severe relationship
between preoperative MoCA and postoperative MoCA
scores (r =0.825, p < 0.0001).

DISCUSSION

We hypothesised that neuroinflammation parameters
would increase after the operation and that
neurotrophic factors and MoCA scores would decrease.
We found a significant decrease in postoperative
NGF values caused by neuronal damage based on
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the neuroinflammatory process. The literature
shows a relationship between decreases in systemic
and cerebral NGF levels after stress exposure and
exogenous NGF administration in neurodegenerative
diseases (9). Although there are currently no definitive
data to explain the decline in NGF levels after cardiac
surgery that we noted, one possible explanation
is neuroinflammation after CABG. In light of our
results, we believe that NGF can be used as a marker
to evaluate cognitive functions in the postoperative
period, but further research is necessary.

The symptoms of POCD may appear without any
evidence of injury and can be observed throughout an
extensive spectrum (6,7). For this purpose, although
there was no notable decrease in postoperative MoCA
scores compared to preoperative MoCA scores, we
wanted to comment on the other results we gained
from our research.

The significant decrease in postoperative tests of
vigilance and orientation is consonant with our
hypothesis, as well as the literature data showing
a relationship between NGF and REM sleep and
wakefulness (26). More research investigating why this
decline does not occur in other cognitive function tasks
is needed.

Table 4. The correlation of postoperative MoCA scores and other parameters

r P
YKL-40(ng/mL) -0.238 0.262
BDNF (pg/mL) 0.347 0.096
HMGBL1 (pg/mL) 0.223 0.294
NGF (pg/mL) 0.542 0.006*
Age -0.447 0.029*
Ejection fraction 0.071 0.741
Diabetes mellitus -0.092 0.668
Other comorbidities -0.307 0.144
Duration of operation (minute) -0.506 0.012*
Duration of cardiopulmonary bypass (minute) | -0.403 0.039*
Duration of cross-clamp(minute) -0.262 0.216
Number-vessel bypass -0.361 0.083
Duration of intensive care unit stay (hour) 0.328 0.118
Duration of hospitalization (day) -0.316 0.132
Intraoperative transfusion -0.322 0.125
Total transfusion -0.084 0.697

KL-40: Chitinase-3 like-protein-1/BDNF: Brain-derived neurotrophic factor/HMGB1: High-mobility group box 1/ NGF: Nerve growth factor, min: minimum, max: maksimum
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MoCA was administered two days before surgery and
5-7 days after surgery. The intervening time’s relative
proximity may explain the scores of the preoperative
and postoperative controls. Word repetition question
evaluates memory functions in the MoCA and its score
significantly increased in the postoperative control.
Similar to our research, in the literature, the word
repetition score assessing memory function, which has
beenthemainsubjectofvariedstudiesincardiacsurgery,
significantly increased in the postoperative period
in contrast to the score for other questions (27,28).
A study highlighted the difference in word repetition
during short-term follow-up between patients who
underwent CABG and those with atherosclerotic heart
disease (AHD) who did not have CABG (29). The study
implied that the test application field, AHD severity,
and time could be related to different results. Longer
follow-up, such as 2 or 3 months after surgery, should
be designed to obtain more specific outcomes related
to this factor (30). Volunteers’ preoperative stress
levels might also be related to increased postoperative
word repetition scores. The literature supports stress-
induced alterations in gene expression and action
variations, although the precise mechanisms have not
been definitively elucidated (31).

There is research on MoCA’s capability to define
cognitive reserve. ‘Cognitive reserve’ is described
as ‘adaptability that helps to explain differential
susceptibility of cognitive abilities or day-to-day
function to brain aging, pathology, or insult (32). It may
be related to the very severe relationship between
preoperative and postoperative MoCA scores in our
paper. Considering the negative correlation between
age and postoperative MoCA, age, education and
lifestyle might help this relationship.

The operation type, hypoperfusion, cerebral
microembolisms, duration of  hospitalization,
operation, CC and CPB are thought to affect POCD (33).
We found a negative correlation between the duration
of operation and CPB with postoperative MoCA, as
hypothesised.

YKL-40 did not significantly change, contrary to our
hypothesis. An exciting paper about cardiac surgery
and revascularisation markers, including YKL-40 has
been published (34). The sampling time was similar
to our study, but they found a significant elevation of
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YKL-40 levels on the 7th day and an average level in
3 months. Additionally, there was an inspirational but
not very detailed comment by various researchers on
Malmestrom’s paper that highlighted that YKL-40 could
have differed in different stages of neuroinflammatory
disease due to immunosuppressive therapy (35). On-
pump cardiac surgery might have affected our levels
through immunosuppression.

Unexpectedly, there was neither a notable elevation
of the postoperative HMGB1 level nor any correlation
between other parameters. In light of these findings,
we comment on the moderate relationship between
the preoperative and postoperative HMGB1 values
related to HMGB1’s potential as a cardiac marker.
Our HMGB1 values were measured by ELISA, and
four participants had rheumatological comorbidities.
Having a rheumatological condition before surgery
affects HGMB1’s release pattern after surgery.
Explaining the relationship between cardiac surgery
and POCD, especially considering factors other than
CPB, is needed. We believe POCD studies should be
detailed, such as associating the type of prosthesis
used in patients undergoing valve replacement or the
existing difference between arterial and venous grafts
in individuals who have undergone CABG surgery.
Urgency of the operation, the number of lesions,
and differences in the graft material used should be
examined in future examinations.

One limitation of the current study is that we performed
the procedure in a single centre with limited patients.
We originally planned for our study to have 45 patients
and four time-point controls: preoperative 2nd day,
postoperative 5-7th days, postoperative 3rd week and
postoperative 2nd month. Unfortunately, 3 months
into the study, the COVID-19 pandemic hit our country.
Travel restrictions affected the postoperative 3rd week
and 2nd month controls. Under these circumstances,
we had to limit the number of volunteers and the
follow-up period to collect data from the beginning.
We had to change the study protocol and the number
of volunteers. The relative proximity of the intervening
time mentioned before may explain the scores of the
preoperative and postoperative controls.

For these reasons, the test application time can be
considered another limitation of our study.
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CONCLUSION
Our study showed a significant decrease in
postoperative NGF and a positive correlation

between postoperative MoCA and NGF. A moderate
relationship between preoperative and postoperative
NGF levels was also observed; given this, NGF might
be an essential parameter for POCD assessment.
A very severe relationship between preoperative
and postoperative MoCA scores was noted, and a
correlation of postoperative NGF with postoperative
MoCA score was also found. We also noted a moderate
relationship between preoperative and postoperative
HMGB1, which may be a sign of HMGB1’s possible
relationship with cardiac diseases. Postoperative
memory scores increased, but orientation and vigilance
scores decreased. Future studies are necessary for the
appropriate diagnosis and treatment of POCD.
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ORIGINAL ARTICLE

CHANGES IN SERUM NITRIC OXIDE LEVELS IN COVID-19
PATIENTS

COVID-19 Hastalarinda Serum Nitrik Oksit Diizeylerindeki
Degisiklikler

Ozge Nur TURKERI", Nezahat KURT?, Fatma Betul OZGERIS?, Omer Faruk KOCAK?, Ebubekir
BAKANS, Emine PARLAK®

ABSTRACT

Objective: Coronavirus 2 (SARS-CoV-2), the etiological agent of the COVID-19 pandemic that is rapidly af-
fecting the entire world both in terms of health and economy, belongs to the beta coronavirus family. Alt-
hough oxidative stress imbalance occurs in COVID-19 patients, how changing nitric oxide (NO) levels affect
COVID-19 pathogenesis is not fully understood. For this purpose, NO levels were evaluated in the serum of
COVID-19 patients.

Material and Methods: A total of 50 adult COVID-19 patients and 32 healthy control individuals were inc-
luded in the study. COVID-19 patients were classified as Mild-COVID-19, Moderate-COVID-19, and Intensive
Care-COVID-19 according to national guidelines. NO concentrations were measured spectrophotometrically
from serum samples of all patients. Biochemical data were also collected.

Results: NO levels were lower in the patient group compared to the control group, but this difference was
not statistically significant (p>0.05).

Conclusion: The variability in NO levels suggests that it may be a result of immune inflammation and vascu-
lar dysfunction in COVID-19 patients.

Keywords: COVID-19; Free Radical; Nitric Oxide

OZET

Amag: Tum diinyayl hem saglik hem de ekonomik agidan hizla etkileyen COVID-19 pandemisinin etiyolojik
ajani olan Koronaviris 2 (SARS-CoV-2), beta koronaviris ailesine aittir. COVID-19 hastalarinda oksidatif stres
dengesizligi meydana gelmesine ragmen, degisen nitrik oksit (NO) seviyelerinin COVID-19 patogenezini nasil
etkiledigi tam olarak anlagiimamistir. Bu amagla COVID-19 hasta serumlarinda NO diizeyleri degerlendirildi.
Gereg ve Yontemler: Calismaya toplam 50 yetiskin COVID-19 hastasi ve 32 saglikli kontrol birey dahil edildi.
COVID-19 hastalari ulusal kilavuzlara gére Hafif-COVID-19, Orta-COVID-19 ve Yogun Bakim-COVID-19 olmak
tzere siniflandirildi. NO konsantrasyonlari tim hastalarin serum 6rneklerinden spektrofotometrik olarak
olglildl. Ek olarak biyokimyasal verileri toplandi.

Bulgular: NO diizeyleri hasta grupta kontrol grubuna gére diisiiktl fakat bu fark istatistiksel olarak anlamli
degildi (p>0,05).

Sonug: NO seviyelerindeki degiskenlik COVID-19 hastalarinda immiin inflamasyon ve vaskiiler disfonksiyo-
nun bir sonucu olabilecegini distindirmektedir.

Anahtar Kelimeler: COVID-19; Serbest Radikal; Nitrik Oksit



383

TURKERI et al.
Covid-19 and nitric oxide

INTRODUCTION

Coronavirus (SARS-CoV-2) first emerged in December
2019 in Wuhan Province, China. SARS-CoV-2 is a severe
pathogenic human coronavirus (1). SARS-CoV-2 has
been reported as the seventh human coronavirus to
infect humans after HCoV-NL63, HCoV-229E, HCoV-
0C43, HCoV-HKU1, SARS-CoV and MERSCoV. The
disease caused by SARS-CoV-2 has been defined as
COVID-19 by the World Health Organization (WHO)
(2). As the disease spread rapidly and affected the
whole world, WHO declared this disease a pandemic
in March 2020 (3). While some cases are reported
as symptomatic, some cases have symptoms such as
fever, dry cough, shortness of breath and myalgia.
In severe cases, cerebrovascular diseases, impaired
consciousness, encephalopathy, encephalitis,
peripheral nervous system damage, lung damage
or multiple organ failure are observed (4). In severe
COVID-19 cases, uncontrolled cytokine response
triggers excessive endothelial inflammatory reactions
and vascular thrombosis (5). The disruption of the
balance between antioxidants and free radicals in
biological systems is defined as oxidative stress (6).
Recent studies show that oxidative stress plays an
important role in viral infections such as SARS-CoV
and SARS-CoV-2 infections (7-9). Nitric oxide (NO)
was first identified as endothelium-derived relaxation
factor (EDRF) (10). NO carries an unpaired electron
in its last orbit and is therefore called a free radical.
The role of NO depends on the place of production
and its concentration. While all concentrations of
other free radicals are quite dangerous for cells, low
concentrations of NO have very important physiological
functions. However, situations where NO synthesis
is excessive and uncontrolled are harmful to the cell
(11). Studies conducted to date have determined that
NO is a very important regulatory molecule, second
messenger and transmitter found in the cardiovascular,
nervous, urogenital, digestive and immune systems.
In addition to its physiological functions, it also plays
a role in the pathophysiology of diseases such as
neurodegenerative diseases, stroke, septic shock, and
hypertension (12). Although oxidative stress imbalance
is emphasized in COVID-19 patients, the contributions
of NO formation to the pathogenesis of COVID-19
have not been sufficiently defined. It is known
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that NO, known as a free radical, has an important
pathophysiological role in many systems, especially the
nervous system, immune system, and cardiovascular
system. In recent studies, the variability in NO levels
in COVID-19 patient groups is particularly striking.
For this reason, we aimed to understand the levels of
NO in COVID-19 (+) patients and the effects of NO on
COVID-19 disease pathophysiology and to investigate
the development mechanisms of this disease.

MATERIALS AND METHODS

Ethical approval for this study was obtained from the
Clinical Research Ethics Committee of Atatlirk University
School of Medicine (Approval number: 24.06.2021).
The study was approved with the reference number
B.30.2.ATA.0.01.00/36.

This study included 50 patients and 32 healthy
volunteers diagnosed with nasopharyngeal and
oropharyngeal swab samples and real-time polymerase
chain reaction (RT-PCR) tests at Atatlirk University
Research Hospital between July and August 2021. The
study population was divided into a healthy control
group (HG) and a patient group (PG). All COVID-19
cases were managed in accordance with national
guidelines.

RT-PCR positive patients (n=50) were further
categorized based on disease severity into:

Mild COVID-19 (n=12): Symptomatic (fever, joint and
muscle pain, cough, sore throat) without respiratory
distress, respiratory rate <24/min, SpO2 >93% on room
air, and normal chest X-ray or CT.

Moderate COVID-19 (n=25): Symptoms similar to mild
cases with respiratory rate <30/min, Sp0O2 >90%, and
mild to moderate pneumonia on chest imaging.
ICU-COVID-19 (n=13): Symptoms as above, with
respiratory rate >30/min, SpO. <90%, and bilateral
diffuse pneumonia on imaging.

Some of the blood samples were sent to the Atatiirk
University hospital laboratory for routine analysis and
recorded with Neutrophil (NE), Lymphocyte (LY), pH,
Carbon Dioxide (CO,), Bicarbonate (HCOs3™), Lactate
(Lac), Methemoglobin (MetHb) and patient age
information. The other part was sent to the Research
Laboratory of the Department of Medical Biochemistry,
Atatirk University Faculty of Medicine for NO analysis.
Samples were stored at -80°C until the analysis day.
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On the analysis day, samples were allowed to thaw
gradually at +4°C. All samples were analyzed under
the same conditions on the same day. NO levels in
serum samples were measured by spectrophotometric
method using a commercial colorimetric analysis
kit (Cayman, Nitrate/Nitrite Colorimetric Assay kit
(780001)). The intraassay coefficient of variation (CV)
of the kit used was 2.7% and the interassay coefficient
of variation (CV) was 3.4%.

Statistical Analysis

SPSS 21.0 (Statistical Package fort he Social Sciences
v21.0 Armonk, NY: IBM Corp. 2012) package program
was used for statistical analysis. Data were presented as
meanzstandard deviation, 95% Confidence Interval for
Mean (Lower Bound-Upper Bound) and Interquartile
Range. Kolmogorov-Smirnov test was used to
determine the homogeneity of the data. Since data do
not show normal distribution, Mann Whitney U test
was used for paired group comparisons; and Kruskall
Wallis test was used for three-group comparisons.
Statistical significance level was taken as p<0.05 for all
data.

RESULTS

The mean age was 50.80 (+18.8) in the patient group
and 52.68 (+ 14.86) in the healthy group. There was no
statistically significant difference between the mean
ages of the patient and control groups (p=0.637).
Serum NO levels were lower in the patient group
compared to the control group, but this decrease
was not statistically significant (p= 0.052). However,
both NE and LY counts were significantly decreased in
COVID-19 patients compared to controls (p <0.001).
These data are presented in Table 1.

A graphical comparison of serum NO levels between

Bozok Tip Derg 2025;15(4):382-387
Bozok Med J 2025;15(4):382-387

the control and patient groups is provided in Figure 1.
Although NO levels tended to decrease in COVID-19
patients, the variation was high, particularly in the
patient group, which may have contributed to the
lack of statistical significance. This trend could reflect
potential disruptions in NO metabolism due to viral
pathogenesis and inflammatory responses, even in the
absence of severe hypoxia.

In the analysis where COVID-19 patients were
subdivided according to severity, NO levels tended to
increase in parallel with the worsening of the clinical
picture. The mean NO levels in the mild, moderate, and
intensive care unit (ICU) groups were 3.83 + 2.56 uM/L,
4.79 £2.64 pM/L, and 5.43 £ 2.92 uM/L, respectively (p
=0.339). The median values were 3.02, 4.60, and 5.14
UM/L, respectively.

The box plot presented in Figure 2 visually supports
this trend. The plot shows a increase in median NO
levels as disease severity increases. In the ICU group,
both the median and upper quartile values were found
to be higher than in the other groups. This suggests
that nitric oxide levels, a marker of oxidative stress,
increase with advanced disease severity. However,
statistical analysis revealed no significant difference
between the groups (p> 0.05). Therefore, although
the observed trend toward an increase in NO levels
was clinically significant, it could not be statistically
confirmed.

Among the biochemical parameters evaluated, pH
levels were found to be significantly higher in the ICU-
COVID-19 group compared to the other subgroups (p =
0.027), possibly indicating a compensatory respiratory
alkalosis in critically ill patients. Other parameters,
including NE, LY, CO,, HCOs, lactate, and MetHb, did
not differ significantly across COVID-19 subgroups (p>
0.05).

Table 1. Age and Biochemical Values of The Healthy Control Group and Patients with COVID-19 (+)

Groups PG (n:50) HG (n:32) P value
MeanzSD Med (IQR) %95(Cl) MeanzSD Med (IQR) %95(Cl)
LY (x10%) 1477.8+834.88 | 1250(855) 1240.5-1715 | 2539.6+1150.7 | 2295 (2202.5) | 2124.7-2954.5 | 0.001*
NE(x103) 3829.4+1746.2 | 3555(2152.5) 3333.1-4325.6 | 5396.9+2193.2 | 4588.5(3832) | 4606.1-6187.6 | 0.001*
NO(uM/L) 4.73+2.7 4.44 (4.19) 3.96-5.5 6.0242.9 5.1(3.45) 4.97-7.07 0.052
Age (year) 50.82+18.8 48.5(27.25) 45.45-56.18 | 52.68+14.86 | 51 (22.25) 47.3-58.04 0.637
*: Statistically signifiant. PG: COVID-19 (+) patien tgroup; HG: Healthy control group. NO: Nitric Oxide, NE: Neutrophil, LY: Lymphocyte SD: Standard deviation; Med:Median (IQR: Interqu-

artileRange), Cl: Confidence Interval for Mean
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Figure 1. Serum NO Levels in Control and COVID-19(+)
Patient

DISCUSSION

Following the declaration of COVID-19 as a pandemic by
the WHO, numerous studies have been conducted on
the pathogenesis, course, and treatment approaches of
the disease. A significant portion of these studies have
focused on NO, which plays a critical role in processes
such as the immune response, endothelial dysfunction,
and hypoxia. NO stands out as a potential marker and
therapeutic target in the clinical picture of COVID-19
due to its both immune response-modulating and
vasodilatory effects.

The effects of NO vary depending on the stage of
infection, the degree of tissue hypoxia, intracellular
antioxidant capacity, and the isoforms in which it is
synthesized (13).

Studies have shown notable differences in NO levels
in COVID-19 patients. Some studies have reported
decreased NO levels in COVID-19 patients due to
increased oxidative stress and endothelial dysfunction.
This decrease in NO levels has been attributed to
the formation of peroxynitrite (ONOO™) as a result of
interactions with reactive oxygen species (ROS) and
subsequent NO depletion. Therefore, monitoring
nitrite/nitrate (NOx) levels and even supplementing
them with exogenous nitrate or nitrite have been
recommended in COVID-19 patients (14,15). Some
studies have shown that NO levels in the patient group
are significantly higher than in healthy individuals. This
increase has been attributed to macrophage activation,
which is common during inflammatory immune
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Figure 2. Comparison of Serum NO Levels Among
COVID-19 Subgroups Based on Disease Severity

responses. Following inflammation, the amount of
inducible nitric oxide synthase (iNOS) in macrophages
can increase 2-3-fold, causing the release of large
amounts of NO, leading to local and systemic increases
in nitrate or nitrite (16-18).

In our study, serum NO levels were found to be lower
in COVID-19 patients compared to healthy controls.
However, this difference was not statistically significant.
Our findings are consistent with those of Ozdemir &
Yazici and Fang et al., while consistent with the studies
conducted by both studies, our results are supported
by demonstrating that decreased endothelium-derived
nitric oxide (NO) production and NO bioavailability may
play a critical role in COVID-19-related deaths (19,20).
Interestingly, some studies, particularly in severe cases
and intensive care patients, have found increased NO
production due to increased iNOS expression due to
macrophage activation. Mandal made a noteworthy
point in this regard: in some cases, NO levels were
found to be higher in COVID-19 patients than in non-
COVID hypoxemic cases, and this was associated with
a silent hypoxemia condition called "happy hypoxia."
He emphasized that increased NO levels, particularly
in erythrocytes, can facilitate oxygen release to the
tissue, while excessive NO accumulation can cause
mitochondrial dysfunction, triggering apoptosis and
cellular damage (13).

In our study, when examining COVID-19 subgroups,
the highest NO levels were observed in intensive
care patients and the lowest in mild cases, but these
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Table 2. Biochemical values of patient subgroups with COVID-19 (+)

GROUPS Subgroups of PG
MildCOVID-19 (n=12) ModareteCOVID-19(n=25) | ICUCOVID-19 (n=13) P value

Mean+SD 37.42 +£17.69 53 +18.93 59 +13.80 0.151

Age (year) Med (IQR) 35(27) 50 (28) 59 (23)
%95(Cl) 26.17 - 48.66 45.18 - 60.82 50.66 - 67.34
Mean+SD 3.83+2.56 4.79 £ 2.64 5.43+2.92

NO(uM/L) Med (IQR) 3.02 (3.84) 4.6(4.2) 5.14 (5.52) 0.339
%95(Cl) 3.69-5.88 3.69-5.88 3.67-7.2

: Mean+SD 3908.3 +2306.1 3499.6 +1609.9 4390.77 +1347.3

NE(<10° Med (IQR) 3285 (1783) 3460 (2154) 4390 (1905) 0.48
%95(Cl) 2443.09-5373.57 2835.04 -4164.16 3576.6 - 5204.94
Mean+SD 1815 +971.42 1478.8 + 887.54 1164.6 £431.01

¥ (<10 Med (IQR) 1660 (972.5) 1170 (980) 1000 (570) 0,330
%95(Cl) 1197.7 - 2432 1112.44 -1845.15 904.15 -1425.07
Mean+SD 7.38+0.17 7.41+0.02 7.43 £0.04

pH Med (IQR) 7.38(0.02) 7.41 (0.04) 7.42 (0.08) 0.027*
%95(Cl) 7.39-7.4 7.39-7.43 7.4-7.46
Mean+SD 42.06 +1.82 43.16 +£8.72 41.87 +10.65

€O, (mmHg) Med (IQR) 41.75 (2.6) 42.8(12.22) 36.9 (21.6) 0.933
%95(Cl) 40.15 - 43.97 37.62-48.7 34.71-49.02
Mean+SD 24.01+1.39 24.8+2.24 23.72+1.55

HCO,(mEg/Lt) | Med (IQR) 23.6(2.1) 24.35 (3) 23.8(2.7) 0.373
%95(Cl) 22.55-25.48 23.38-26.23 22.68 - 24.77
Mean+SD 1.23+0.24 1.34+0.43 1.5+0.59

Lactate Med (IQR) 1.2(0.25) 1.35(0.47) 1.4(0.9) 0.523
%95(Cl) 0.97-1.48 1.06-1.62 1.1-1.89
Mean+SD 1.56 +0.17 1.55+0.21 1.5+0.26

MetHb Med (IQR) 1.55(0.3) 1.55 (0.5) 1.55(0.3) 0.781
%95(Cl) 1.38-1.75 1.42-1.69 1.32- 1.67

PG: COVID-19(+) patient group NO :Nitric Oxide, NE :Neutrophil, LY: Lymphocyte, pH:Potential hydrogen, CO.: Carbondioxide, HCOs: Bicarbonate, MetHb: methemoglobin, SD: Standard

deviation; med: Median (IQR: Interquartile Range), CI: Confidence Interval for Mean.

differences were not statistically significant. This
finding suggests that increased NO production may
occur as a compensatory mechanism against hypoxia
in later disease stages. Furthermore, as highlighted
in Mandal's study, increased mitochondrial NO levels
during periods of low partial oxygen pressure and their
resulting inhibition of the respiratory chain can lead to
impaired cellular energy production.

Another notable observation in our study was the
significantly decreased neutrophil and lymphocyte
counts in COVID-19 patients, supporting the hypothesis
of immune suppression or redistribution during active

infection. The markedly elevated pH levels in intensive
care patients may reflect respiratory alkalosis due to
increased ventilatory drive, a known compensatory
response in intensive care patients.

Taken together, our findings suggest that although
serum NO levels tend to decrease in COVID-19,
especially in the early stages, dynamic changes
occur throughout the disease. Further longitudinal
studies are needed to clarify the clinical significance
of NO fluctuations and their potential role in guiding
treatment or prognosis.
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CONCLUSION

When examining clinical subgroups based on COVID-19
disease severity, NO levels differ. This reflects various
factors related to disease mechanisms, individual
responses, and differences in analytical methods.
Therefore, prospective and standardized studies are
still necessary to better understand NO's role not
only in COVID-19 progression but also in its long-
term effects and potential as a biomarker for similar
respiratory infections.
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ORIJINAL CALISMA

UNIVERSITE OGRENCILERININ CiNSELLIK
HAKKINDAKI BiLGi, TUTUM VE DAVRANISLARININ

DEGERLENDIRILMESi

Evaluation of University Students Knowledge, Attitudes and
Behaviors About Sexuality

Nahit Sabri SAHIN', Hande MEMIS', Mustafa BAKIRCI', Ethem Serdar YALVAC'

OZET

Amag: Bu galismanin amaci, Universite 6grencilerinin cinsellik konusundaki bilgi diizeylerini, tutumlarini ve
davranislarini kapsamli bir sekilde degerlendirmektir.

Gereg ve Yontemler: Bu arastirma, Yozgat Bozok Universitesi Tip Fakiiltesi'nde Jinekoloji ve Obstetrik egitimi
almamis toplam 166 6grenci ile gerceklestirilmis bir kesitsel galismadir. Aragtirma verileri, cinsel saglikla
ilgili bilgi ve tutumlari 6lgmek amaciyla olusturulmus 20 sorudan olusan bir anket araciligiyla toplanmistir.
Bulgular: Katihmcilarin %22,9'u cinsel deneyim yasadigini belirtirken, bu oran kadinlarda %10,6, erkeklerde
ise %43,5 olarak bulunmustur. Erkeklerin cinsel deneyime sahip olma orani, kadinlara gore istatistiksel ola-
rak anlamli bir iliski vardir (p<0,001). Ogrencilerin %83,7'si okullarda cinsel egitimin verilmesini destekler-
ken, %4,8'i bunun gereksiz oldugunu ifade etmistir. Cinsellik konusundaki bilgilerin en yaygin kaynagi sosyal
medya ve internet (%42,2) olarak belirtilmistir. Katilimcilarin en fazla bildigi dogum kontrol yéntemleri pre-
zervatif (%42,2) ve oral kontraseptifler (%35,5) olmustur. Ogrencilerin %41,6'si oral kontraseptif kullanirken,
%33,1'i prezervatif kullanmaktadir.

Sonug: Calisma bulgulari, Gniversite 6grencilerinin buylk bir kisminin cinsel saglik bilgilerini sosyal medya
ve internetten edindigini ortaya koymaktadir. Ogrenciler cinsel deneyimler yasamis olsalar da cinsel saglikla
ilgili yanhs anlamalar ve riskli korunma yontemlerinin kullanimina dair ciddi bir egitim eksikligi bulunmakta-
dir. Bu durum, tilkemizde cinsel saglk egitimine dair politikalarin gliglendirilmesi gerektigini gostermektedir.

Anahtar Kelimeler: Cinsel Saglik; Cinsellik; Dogum Kontrol Yéntemleri; Universite Ogrencileri

ABSTRACT

Objective: The aim of this study is to comprehensively assess the knowledge, attitudes, and behaviors of
university students regarding sexuality.

Material and Methods: This research is a cross-sectional study conducted with a total of 166 students from
the Faculty of Medicine at Yozgat Bozok University, who had not received training in Gynecology and Obs-
tetrics. Data for the study were collected through a 20-item questionnaire designed to measure knowledge
and attitudes related to sexual health.

Results: 22.9% of the participants reported having sexual experience, with 10.6% of females and 43.5% of
males indicating such experience. The proportion of males with sexual experience is significantly higher
than that of females (p=0.001). 83.7% of the students support the provision of sexual education in schools,
while 4.8% consider it unnecessary. The most common source of information on sexuality is social media
and the internet (42.2%). The most widely known methods of contraception are condoms (42.2%) and oral
contraceptives (35.5%). 41.6% of participants use oral contraceptives, while 33.1% use condoms.
Conclusion: The findings of this study show that the majority of university students obtain their sexual
health information primarily from social media and the internet. Although the students have sexual expe-
riences, there is a significant lack of education regarding sexual health, which leads to misunderstandings
and the use of risky protection methods. This highlights the need for strengthening sexual health education
policies in the country.

Keywords: Sexual Health; Sexuality; Contraceptive Methods; University Students
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GIRIS

Universite cagindaki genclerin bilgi diizeyi, yalnizca
toplumsal ve kiltirel yapinin bir yansimasi degil, ayni
zamanda bir toplumun egitim seviyesinin belirleyicisi
olarak da o6nemli bir gosterge kabul edilmektedir.
Universite 6grencilerinin en belirgin &zelligi, egitim
diizeylerininyanisira, geldikleri toplumlarin kosullarinin
sekillendirdigi  kisilik  geligimi catismalardir
(1). Bu doénemde cinsellik gibi 6zel ve 6nemli bir
konudaki bilgi ve tutumlar, sosyokiltirel farkliliklar,
blylme sireclerinde yetersiz cinsel egitim almalari,
bireylerin genel sagliklari ve toplum icindeki iliskileri
Uzerinde dogrudan etkiler yaratmaktadir (2). Cesitli
sosyoekonomik ve kultiirel faktorlerin bu yas grubunun
cinsel saglik hakkindaki bilgi dizeyini sekillendirdigi
ve bireylerin cinsel sagliklarini koruma yonindeki
tutumlarini belirledigi gorilmektedir (3). Bu baglamda,
cinsel saglk egitiminin eksikligi, cinsel saglikla ilgili
risklerin artmasina yol acabilmektedir (4). Cinsel saglik
egitimi, gencler ve toplum arasinda cinsellik hakkinda
var olan bilgi eksikliklerini gidermeyi amaglamaktadir
(5). Cinsellik konusunda dogru ve vyeterli bilgi
edinmek, yalnizca bireylerin kisisel gelisimlerine katki
saglamakla kalmaz, ayni zamanda toplumsal diizeyde
farkli yasam tarzlarina karsi duyulan saygiyi artirir (6).
Cinsel egitim, ideal olarak ailede baslanmasi gereken
bir sliregtir; ancak toplumsal ve kiltirel engeller, bu
konudaki agik ve saglkli tartismalarin yapilmasini
zorlastirmakta, sonug¢ olarak geng bireylerin sosyal
yasantilarina baslamadan 6nce sinirli bilgiyle karsi
karsiya kalmalarina yol agmaktadir (7). Cogu aile,
cocuklarinin ergenlik dénemine girmesiyle birlikte
cinsel egitim vermekten kaginmakta ve bu eksiklik,
genclerin cinsellik  hakkindaki tutumlarini, sinirh
kisisel deneyimlere dayah olarak sekillendirmelerine
neden olmaktadir (8). Cinsellik konusunda egitim
almis bireylerin  bulundugu toplumlarda, cinsel
yolla bulasan hastaliklar ve istenmeyen gebelikler
gibi saghk sorunlarinin prevalansinda belirgin bir
azalma gdzlemlenmektedir (9). Universite cagindaki
gencler, cinsellik ve UGreme sagligi konusunda cesitli
bilgiler edinmekte, ancak bu bilgilerin dogrulugu ve
kapsami onemli 6lctide degiskenlik gostermektedir
(10). Ozellikle kontrasepsiyon kullanimi, istenmeyen
gebeliklerin  6nlenmesi agisindan  kritik  bir yer
tutmaktadir. Ayrica, 6grencilerin kontraseptif yontem

ve
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kullanma oranlari, genellikle cinsel saglik egitiminin
ne kadar kapsamh ve erisilebilir olduguna bagl
olarak degismektedir (11). istenmeyen gebelikler
ve cinsel yolla bulasan hastaliklarin  6nlenmesi
acisindan, bu yas grubunun dogru bilgiye sahip
olmasi, toplumsal saglik dizeyini yikseltmede énemli
bir rol oynamaktadir (12). Universite &grencilerinin
kontraseptif yontemler konusundaki farkindalk
dizeyleri ve kullanma oranlari, toplumsal cinsiyet
rolleri, kiltirel normlar ve aileden alinan egitim
gibi faktorlerle sekillenmektedir (13). Bu nedenle,
cinsel saglk egitiminin gigclendirilmesi, genclerin
bu konuda daha bilingli ve sorumlu davranmalarini
saglamaktadir (14). Bu bulgular, cinsel saghk egitiminin
giclendirilmesinin halk saghgini iyilestirmek agisindan
o6nemli bir strateji oldugunu ortaya koymaktadir (15).
Bu ¢alismanin temel amaci, Universite 6grencilerinin
cinsellik konusundaki bilgi dizeylerini, tutumlarini ve
davranislarini degerlendirmektir. Ayrica, 6grencilerin
cinsel deneyimlerini inceleyerek, cinsellige bakis
actlarini analiz etmek ve kontraseptif yontemlere dair
farkindaliklarini ve bu yéntemleri kullanma oranlarini
ortaya koymaktr.

GEREC VE YONTEMLER

Calismamiz icin etik onay, Yozgat Bozok Universitesi
etik kurulundan 13/09/2023 tarihinde alinmis olup,
onay numarasi 2017-KAEK-189_2023.09.13_3 olarak
kaydedilmistir. Calisma etik prensiplere uygun olarak
yapilmistir. TUm yazarlar arastirma ve yayin etigine
uygun calistigini beyan eder.

Bu calismada bir Universite hastanesinde kadin
hastaliklari ve dogum egitimi almamis olan 1, 2 ve 3.
sinif Universite 6grencilerinin cinsellik konusundaki
bilgi, tutum ve davranislarini degerlendirmeyi
amagladik. Kadin hastaliklari ve dogum egitimi
almamis Ogrencilerin secilme gerekgesi, bu gruptaki
ogrencilerin benzer yas araliklarina sahip ve ayni
egitim dizeyini paylasan bireyler olmalari varsayimina
dayanmaktadir. Galisma, tanimlayici ve kesitsel bir
arastirma tasarimina sahip olup, veriler belirli bir
zaman diliminde toplanmistir.

Arastirmanin evrenini, 2022 yili aralik ayinda ile 2023
yili ocak ayinda Yozgat Bozok Universitesi'nde égrenim
goéren 6grenciler olusturmustur. Orneklem, calismaya
gonilli olarak katilmayi kabul eden 166 6grenciye
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dayanmakta olup, katiimcilardan “bilgilendirilmis
olur” alindiktan sonra anket uygulanmistir.
Arastirmanin  Orneklem  blyUkligl,  ortalama
karsilastirmalari icin etki buyukligu orta diizeyde
(d=0,3) varsayilmis, hata orani (a=0,05), calismanin
glici (1-B=0,95) olarak hedeflenmistir. Gli¢ analizi
sonucunda, anlaml farkhliklar tespit etmek i¢in en
az 111 katilimcinin gerekli oldugu hesaplanmistr.
Calismaya toplam 166 katihmcinin dahil edilmesiyle,
glic analizi gerekliliklerinin karsilandig1 géralmustar.
Veriler, arastirmacilar tarafindan literatir taramasi
yapilarak gelistirilen, 20 sorudan olusan bir anketle
toplanmistir.  Anketin icerigi, literatlirden edinilen
bilgilerle desteklenmistir. Anket, cinsellik ile ilgili bilgi,
tutum ve davranislari 6lgmeyi amaglayan kapali uglu
ve acik uclu sorular icermektedir. Anketin basliklari,
cinsellik hakkindaki bilgi diizeyini, bilgi kaynaklarini ve
cinsel deneyimlere dair tutumlari yansitan sorularla
uyumlu olacak sekilde tasarlanmistr.

Anketin dagitimi, 6grencilere bireysel olarak yapilmis
ve katilimcilar, gerekli bilgilendirmeler vyapildiktan
sonra anonim olarak ankete katilim saglamislardir.
Katilimcilar, anketi doldurup muhurla zarfta geri teslim
etmislerdir. Bu yontem, yanitlarin dogrulugunu ve
glvenilirligini artirmayi1 amaclamaktadir.

Elde edilen verilerin hesaplanmasi ve istatistiksel
analizleri IBM SPSS Statistics 22.0 (IBM Corp., Armonk,
NY, ABD) kullanilarak yapildi. Veri analizi sirasinda,
tanimlayici istatistikler (frekans, yizdelik dilimler,
ortalama) hesaplanmis, cinsiyet, yas ve vyerlesim
yeri gibi demografik o6zelliklere gére gruplar arasi
farklar incelenmistir. Ayrica, cinsellik bilgisi, tutum ve
davraniglari ile demografik faktorler arasindaki iliskiler
normallik testi, Mann Whitney U testi ve Ki Kare testi
ile degerlendirilmistir. istatistiksel anlamhlik dizeyi
p<0,05 olarak kabul edilmistir.

BULGULAR

Katihmcilarin gogunlugu (%57,2) cinselligi dogal ve
normal bir olgu olarak tanimlamistir. Cinsel deneyime
sahip olduklarini belirten katihmcilarin orani ise
%22,9’dur. Cinsel deneyime sahip bireyler arasinda
%28,94’(i kadin, %71,05’i erkek olarak tanimlanmistir.
Yapilan istatistiksel analizlerde, erkek 06grencilerin
cinsel deneyim agisindan kadin  6grencilerden
anlamli ve orta derecede daha fazla deneyime sahip
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oldugu goérilmistir (p<0,001). ilk cinsel deneyimin
ortalama yasi 18,61 olarak belirlenmis olup, cinsiyetler
arasinda ilk cinsel deneyim yasina iliskin anlamli bir
fark bulunmamistir (p=0,659). Katihmcilarin cinsel
deneyimlerine dair bildirdikleri davranislar arasinda
%28,3'U Oplsme, %22,9’u cinsel iliskiye girme ve
%16,9’u el tutma olarak siralanmistir. Erkek 6grenciler
en sik cinsel iliskiye girme (%43,5) davranisini
bildirirken, kadin 0Ogrenciler ise en ¢ok 06pilismeyi
(%28,8) tercih ettiklerini ifade etmislerdir. Istatistiksel
olarak bulgular cinsiyet ile yasanilan cinsel deneyim
davraniglari arasinda anlamli  bir iliski oldugunu
gostermistir (p<0,001). Evlilik disi cinsellik konusunda
kadin katilimcilarin %62,5’i bunu kabul edilemez olarak
degerlendirirken, erkek katilimcilarin %53,2’si evlilik
disi cinselligi normal olarak kabul etmektedir. Cinsiyet
ile evlilik disi cinsellik tutumlari arasinda istatistiksel
olarak anlamli bir iliski gozlemlenmistir (p<0,001).
Katihmcilarin = %59’u, gelecekteki eslerinin cinsel
deneyiminin 6nemli bir faktdr oldugunu belirtirken,
%41’i bunun belirleyici bir unsur olmamasi gerektigini
ifade etmistir.  Katilimcilarin  cinsel tutumlarini
sekillendiren en 6nemli faktor, kisisel diinya gérusleri
(%58,4) olarak belirlenirken, toplumsal yapi ise en az
onemli faktor (%11,4) olarak degerlendirilmistir. Cinsel
bilgi kaynagl olarak en sik sosyal medya ve internet
(%42,2) tercih edilmekte, bunu sirasiyla arkadaslar
(%24,1), ebeveynler (%12,7), kardesler (%8,4),
ogretmenler (%6), aile hekimleri (%4,2) ve basili
medya (%2,4) izlemektedir. Sosyal medya ve internetin
bilgi kaynagi olarak kullanim orani kadin 6grencilerde
%41,3, erkek Ogrencilerde ise %43,5 olarak tespit
edilmistir. Ayrintilar Tablo 1’de sunulmaktadir.

Katilimcilara bilinen dogum kontrol yontemleri
soruldugunda, %42,2’si kondomu en yaygin bilinen
yontem olarak ifade etmistir. Diger dogum kontrol
yontemleri ise sirasiyla oral kontraseptifler (OKP)
%35,5, rahim ici ara¢ (RIA) %9,6, takvim yéntemi %7,2
ve geri ¢ekilme yontemi %4,8 oranlarinda bildirilmistir.
Tercih edilen dogum kontrol yontemi sorusuna ise
katihmcilarin %41,6s1 oral kontraseptifleri (OKP) tercih
ettigini belirtmistir. Bunu takiben, %33,1’lik bir oran
kondomlari, %13,3’liik bir oran takvim yontemini, %9’u
RIA ve %3l geri cekilme yontemini tercih etmistir.
Kadin oOgrenciler arasinda en fazla tercih edilen
yontem kondom (%43,3), erkek 6grencilerde ise oral
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Tablo 1. Cinsiyet ve Cinsellik, Cinsel Deneyim ve Cinsel Tutumlar Agisindan Ogrencilerin Demografik Ozellikleri

Kadin Erkek Toplam
Ortalama Yas 21,06

n (7o) n (%) n (%)
Tiim Ogrenciler 104 (62,7) 62 (37.3) 166 (100)
Yasadig1 Yer
il 68 (65,4) 36 (58,1) 104 (62,7)
fice 26 (25) 14 (22,6) 40 (24,1)
Koy - Kasaba 10 (9,6) 12 (19,4) 2 (13,3)
Cinsellik Tanim1
Konusulmamali 6 (5,8) 4 (6,5) 10 (6)
Siradan ve olagan 60 (57,7) 35 (56,5) 95 (57,2)
Sadece es ile 38 (36,5) 23 (37.1) 61 (36,7)
Cinsel Deneyim Tecriibesi
El ele tutusmus 20 (19.2) 8 (12,9) 28 (16,9)
Opiismiis 30 (28.8) 17 (27,4) 47 (28.,3)
Cinsel iligki yagamms 15 (11,5) 27 (43.,5) 39 (22,9)
Higbir tecriibe yagamamig 42 (40,4) 10 (16,1) 5 (31,3)
Evlilik Oncesi Cinsel Iliski
Kabul edilemez 65 (62,5) 13 @1 78 (47)
Olabilir 31 (29.8) 33 (53,2) 64 38,6)
Evlilik kesin ise yasanabilir 8 (7,7) 16 (25,8) 24 (14,5)
Seksiiel Davranist Etkileyen Faktor
Dini gériis 37 (35,6) 13 @n 50 (30,1)
Sosyal yapi 13 (12,5) 6 9,7) 19 (11,4)
Kendi goriisii 54 (51,9 43 (69,4) 97 (58,4)
Cinsel Deneyim
Evet 1 (10,6) 27 (43.,5) 38 (22,9)
Hayir 93 (89,4) 35 (56,5) 128 (77,1)
B\Illlgrrrll(iiigi Kisinin Cinsel Tecriibesinin
Evet 65 (62,5) 33 (53.2) 98 (59)
Hayir 39 (37.5) 29 (46.8) 68 (1
Cinsel Bilginin Kaynag1
Ebeveynler 16 (15.4) 5 ®.1) 21 12,7
Kardegler 8 a.7) 6 ©.7) 14 (8.4)
Doktor 6 5.8) 1 (1.6) 7 42)
Ogretmen 6 (5.8) 4 (6.5) 10 (6,0)
Sosyal Medya/internet 8 @1.3) 27 43.,5) 70 “22)
Arkadaslar » 21.2) 18 (29) 40 (24,1
Yazili Basin 3 2.9) I (1,6) 4 2.4)

391



SAHIN ve ark.
Universite dgrencileri cinsellik algisi

kontraseptifler (%53,2) olmustur. Bilinen ve tercih
edilen dogum kontrol yontemleri arasinda anlamli bir
iliski saptanmistir (p<0,001). Ayrintili veriler Tablo 1 ve
Tablo 2’de sunulmaktadir.

Katilimcilar arasinda uyusturucu kullanimi %7,8 olarak
saptanmistir. Alkol kullanimi %40,4, sigara icme orani
ise %27,7 olarak belirlenmistir. Kadin katilimcilarin
%1,9'u uyusturucu kullandigini  bildirirken, erkek
katihmcilar arasinda bu oran %17,7'ye ¢ikmaktadir.

TARTISMA

Cinsellik, tarih boyunca insan yasaminin ayrilmaz
bir pargasi olmustur. Diinya Saghk Orgiiti'ne (DSO)
gore cinsellik, fiziksel, duygusal, entelektliel ve
sosyal unsurlarin birlesiminden olusur ve Kkisiligi,
iletisimi ve sevgiyi zenginlestirir. Cinsellik, bireylerin
yalnizca fiziksel degil, duygusal, entelektiiel ve sosyal
bltlinliginl de deneyimlemelerini saglayarak Kkisilik
gelisimini, iletisimi ve sevgi paylasimini destekler.
Psikolojik, sosyal, ekonomik, politik, kdltirel, yasal,
dini, biyolojik ve manevi faktorlerin etkilesimi, cinsellik
Uzerinde belirleyici bir rol oynar.

DSO, cinsel saghg “hastalik, islev bozuklugu ya da
engellilik olmamasinin 6tesinde, cinsellikle iliskili
duygusal, zihinsel ve sosyal iyilik halinin pozitif bir
durumu” olarak tanimlar. Cinsel saglik, bireylerin
guvenli ve tatmin edici cinsel deneyimler yagamasini,
cinsel haklarin korunmasini ve yerine getirilmesini
gerektirir. Cinsel saglikla ilgili bilgi edinimi ¢cocukluk ve
ergenlik doneminde baslar. Calismamizda 6grencilerin
oncelikli bilgi kaynaklarinin ilk sirada sosyal medya/
internet, ikinci sirada arkadaslar oldugu belirlenmistir.
Literatiirde 288 lisans 0Ogrencisinin  katildigi  bir
¢alismada 0Ogrencilerin cinsel saglik ile ilgili bilgilerini
en ¢ok arkadaslarindan 6grendigi vurgulanmistir (16).
Galler'deki Universite 6grencileri Uzerinde yapilan
bir calismada ise, cinsel saglikla ilgili bilgi kaynaklari
arasinda birinci sirada %49,1 gibi ylksek bir oranla
internet yer alirken, ikinci sirada ise aile hekimleri
bulunmustur (17). Cinsellik ve cinsel saglik hakkinda
dogru bilgi edinimi ve dogru kaynak kullanimi,
bireylerin genel saghginda kritik bir rol oynamaktadir.
Bu 6nemi vurgulayan gelismelerden birisi de gelismis
Ulkelerin cinsel saghk hakkinda yaptiklari yatirimlardir.
Amerika Birlesik Devletleri'nde 2018 vyilinda okul
¢agindaki genclere yonelik cinsel risklerden kaginma
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egitimi saglamak amaciyla yaklasik 80 milyon dolar
butce ayrilmistir. Bu egitim programi, evlilik 6ncesi
cinsel iliskilerden kaginmayi ve toplumda evlilik digi
cinsel davranislarin  normallesmesini engellemeyi
amaglamistir. Cinsel saglik egitimi (zerine yapilan
calismalarda, bu tiir programlarin bireylerin cinsel yolla
bulasan hastaliklar ve temel saglik konulari hakkinda
daha dogru bilgi edinmesini sagladigi bildirilmistir.

Calismamizda, 6grencilerin %57,2’si cinselligi dogal
bir olgu olarak tanimlarken, %47’si evlilik 6ncesi
cinselligi kabul edilemez bulmustur. Kadin 6grencilerin
%62,5’i evlilik dncesi cinselligi kabul edilemez olarak
tanimlarken, erkek 6grencilerin %53,2’si bu durumu
normal olarak degerlendirmistir. Cinsiyetler arasinda
evlilik dncesi cinsellige yonelik tutumlarda istatistiksel
olarak anlaml bir fark saptanmistir. Bulgular, Universite
ogrencileri arasinda cinsel deneyimlerin cinsiyetler
arasinda farkhlik gosterdigini ve erkek 6grencilerin
cinsel deneyim yasama oranlarinin genellikle daha

yuksek oldugunu ortaya koymaktadir. Tirkiye'de
2007-2023 yillari arasinda Universite 6grencileri
ile evlilik oncesi cinsel iliski konusunda yapilan

calismalarin derlemesinde kadinlarin evlilik Oncesi
iliski yasamasinda hala toplumsal bir baskinin oldugu
sonucuna varilmistir (18). inéni  Universitesi’nde
Gulsen ve arkadaslarinin  yaptigi bir c¢alismada,
kadinlarin %74,5’i evlilik 6ncesi cinsel iligskiyi kabul
edilemez bulurken, erkeklerin %49,6’si benzer bir gorus
bildirmistir (19). Bu bulgular, cahismamizdaki sonuglarla
paralellik gbstermektedir ve Universite 6grencilerinin
cinsellige yonelik tutumlarinin, cinsiyet ve kiltirel
faktorlerle sekillendigini gostermektedir.

Katihmcilarin =~ %77,1'i  cinsel iliski  deneyimi
yasamadiklarini  belirtmistir  (%89,4 kadin, %56,5
erkek). Cinsel deneyim vyasadigini belirtenlerin

orani ise %22,9 olup, bu grupta 6plsme (%28,3),
cinsel iliski (%23,5) ve el ele tutusma (%16,9) olarak
cevaplanmistir. Cin'deki orta biyuklikteki bir sehir
olan Hefei'de 1.500 (niversite Ogrencisi arasinda
genclerin cinsel davranislari hakkinda yapilan bir
calismada katilanlarin %12,6'sinin (erkeklerin %15,4'Q,
kadinlarin %8,6's1) evlilik dncesi cinsel deneyimi oldugu
gorulmusttr (20). Farkh calismalarda evlilik Oncesi
cinsel deneyim oranlarinin degiskenlik gostermesi,
kalttrel normlar, katihmci profili ve zamanla degisen
toplumsaldinamiklerden kaynaklanabilir.
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Calismamizda en c¢ok bilinen kontrasepsiyon
yonteminin cinsiyet ayrimi olmaksizin %42,2 oraninda
kondom kullanimi oldugu ancak en ¢ok tercih edilen
yontemin ise oral kontraseptifler oldugu bulunmustur.
2012 vyilinda Ege Universitesinde 331 {niversite
Ogrencisi ile yapilan bir anket ¢alismasinda cinsel aktif
genglerin %25,4’U herhangi bir dogum kontrol yontemi
kullanirken, %71,4 oraninda kondomu tercih ettikleri
saptanmistir. Bunu %14,3 ile geri gekme ve %9,5 ile oral
kontraseptif kullanimi izlemistir (21). Calismamizda
%41,6 ile en sik oral kontraseptifler, azalan sirasiyla
kondom, takvim yéntemi, RIA tercih edildigi bulunmus,
yalnizca %3 oraninda katilimci ise geri gekme yontemini
kullandigini belirtmistir. Bu farkliliklar, toplumlar arasi
ve zaman icindeki degisen tutumlari, bilgi diizeyini ve
sosyal normlari yansitabilir. Kondomun, cinsel yolla
bulasan hastaliklarin korunmasinda etkili bir yontem

Bozok Tip Derg 2025;15(4):388-395
Bozok Med J 2025;15(4):388-395

olarak algilanmasi ve vyaygin kullanimi, kadinlar
ve erkekler arasinda korunma konusunda farkl
anlayiglar ve tercihler olabilecegini gosteriyor. Oral
kontraseptiflerin tercih edilmesinin, bu yontemle ilgili
bilgiye sahip olmanin yani sira, gebelikten korunma ile
ilgili daha yuksek giivenlik algisiyla da iliskili olabilecegi
dislinilmektedir. Bu nedenle, dogum kontrol
yontemlerine iliskin toplumsal farkindalik ve egitim,
tercih edilen yontemleri etkileyen 6nemli faktorlerdir.
Calismamizda, katihmcilarin %7,8'inin madde kullandigi
ve madde kullanan ile kullanmayan bireyler arasinda
cinsel deneyim oranlari agisindan anlamh bir fark
bulunmadigi saptanmistir. Literatlirde, madde kullanan
bireylerde riskli cinsel davranislarin daha yaygin oldugu
belirtiimektedir. Demet ve ark. yaptigi c¢alismada
madde kullanan bireylerin erken yasta cinseliligki
deneyimine sahip olduklari bulunmustur (22).

Tablo 2. Bilinen Dogum Kontrol Yontemleri ile Tercih Edilen Dogum Kontrol Yontemleri

Tercih Edilen Dogum Kontrol Yontemleri

Bilinen Dogum Kontrol Yontemleri | Takvim Yontemi | Geri Cekme | Kondom | Oral Kontraseptif | Intrauterin Arag | Total p

Takvim Yontemi 11 0 0 1 0 12

Geri Cekme 1 5 2 0 0 8

Oral Kontraseptif 5 0 53 1 0 59

Kondom 4 0 66 0 0 70

Intrauterin Arag 1 0 5 6 15 16

Total 22 5 55 68 15 165 <0,001
Tablo 3. Cinsiyet ile Yasanilan Cinsel Deneyim Tecriibeleri

El ele tutusmus Opiismiis Cinsel iliski Yasamis | Higbir tecriibe yasamamis | Toplam p

Kadin 20 30 12 42 104

Erkek 8 17 27 10 62

Total 28 47 39 52 166 <0,001
Tablo 4. Cinsiyet ile Evlilik Oncesi Cinsel iliskiye Karsi Tutum

Kabul Edilemez Olabilir Evlilik Kesin ise Yaganabilir Total p

Kadin 65 31 8 104

Erkek 13 33 16 62

Total 78 64 24 166 <0,001
Tablo 5. Cinsiyet ile Cinsel Deneyim Yasama Yasi

n Ortanca Sira Sira Toplami p

Kadin 11 18,77 206,50

Erkek 28 20,48 573,50

Total 39 - - 0,659
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Calismamizda benzer bir sonug¢ beklenirken, anlamli
bir farkin goézlenmemesi, katiimcilarin yiiksek egitim
dizeyi ve madde kullananlarin azhigi ile agiklanabilir.
Egitim dlizeyi ylksek bireylerin riskli cinsel davranislara
ve madde kullanimina karsi daha temkinli olduklari
bulunmustur (23). Ayrica, calismamizdaki madde
kullanim orani literatiirle kiyaslandiginda daha dusik
bulunmustur.

Calismamizin temel sinirhihg, katilimcilarin yalnizca tek
bir kurumdan secilmis olmasidir. Bu durum, sonuglarin
genellenebilirliligini sinirlamaktadir.

SONUC

Sonu¢ olarak, calismamiz Universite 6grencilerinin
cinsellige yonelik tutumlarinin, cinsiyet, kulturel
normlar ve toplumsal yapi gibi cesitli faktorlerden
etkilendigini gostermektedir. Cinsel saglk konusunda
dogru bilgi kaynaklarinin kullaniminin artiriimasi ve bu
alanda egitim programlarinin gelistiriimesi, bireylerin
saglikh tutumlar gelistirmesi ve riskli davranislardan
kaginmasi igcin 6nemlidir. Calismada elde edilen
bulgular, genclerin cinsellik, dogum kontrol yontemleri
ve bagimlilik yapici madde kullanimi konusundaki
farkindaliklariniartirmaya yoénelik kapsamli politikalarin
ve midahalelerin gerekliligini vurgulamaktadir. Bu
dogrultuda, farkli demografik gruplar ve kdltarel
baglamlar dikkate alinarak daha genis ¢apli arastirmalar
yapilmasi onerilmektedir.

Tasdik ve Tesekkiir
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bulunmamaktadir. Calisma icin herhangi bir finansal
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ORIJINAL CALISMA

TIP FAKULTESI 1. VE 5. SINIF OGRENCILERININ COCUK
HASTALARIN AGIZ VE Di$ SAGLIGI KONUSUNDA BILGi,
TUTUM VE DAVRANISLARININ KARSILASTIRMALI
DEGERLENDIRILMESI

A Comparative Evaluation Of First- and Fifth-Year Medical
Students’ Knowledge, Attitudes and Behaviors Regarding Oral
Health in Pediatric Patients

Nevra KARAMUFTUOGLU', Ceylin KARAGOZ?, Merve YUKSEL?, Emre BAKIR?
OzZET

Amag: Bu ¢alismada, tip fakiltesi 6grencilerinin cocuk agiz ve dis saghgina yonelik bilgi, tutum ve davranis
dizeylerinin degerlendirilmesi amaglanmigtir.

Gereg ve Yontemler: Bu kesitsel ve tanimlayici arastirma, yaslari 18—-29 arasinda degisen Yozgat Bozok Uni-
versitesi Tip Fakiltesi’'nde 6grenim goren 230 gondllu (1. ve 5. siniflar) 6grenciyle yuritilmustir. Katilimei-
lara genel agiz-dis saglig bilgisi, danismanlik ve koruyucu/tedavi edici uygulamalara yénelik bilgi diizeylerini
o6lgen 25 maddelik yapilandiriimis anket uygulanmistir. Her dogru yanit 4 puan olarak degerlendirilmis, top-
lam puan 100 lzerinden hesaplanmistir. Bilgi dlizeyi <52 puan “yetersiz”, 5272 “orta”, >72 puan “yeterli”
olarak siniflandiriimistir. Veriler SPSS 27.0 ile analiz edilmistir. Normal dagihm Kolmogorov-Smirnov ve Sha-
piro-Wilk testleriyle degerlendirilmis; grup karsilastirmalari igin bagimsiz 6rneklem t-testi, Mann-Whitney U
ve Ki-kare testi kullanilmistir. istatistiksel anlamhilik diizeyi p<0,05'tir.

Bulgular: 5. sinif 6grencilerinin bilgi puan ortalamasi 1. siniflardan anlamli diizeyde yiksektir (56,7 + 12,3
vs. 48,2 + 10,1; p<0,05). Ancak yalnizca %4,3’l yeterli bilgi dizeyine ulasmistir. 1. sinif 68rencilerinin %78,5i
yetersiz bilgiye sahipken, bu oran 5. sinifta %58,3’e diismustur. Tutum ve davranis agisindan da 5. siniflar
anlamli sekilde daha olumlu skorlar géstermistir.

Sonug: Bu ¢alismada, tip 6grencilerinin gocuk agiz ve dis saghgina yonelik bilgi, tutum ve davranis diizeyleri
degerlendirilmis; 1. siniflarin ¢ogunlukla yetersiz, 5. siniflarin ise orta diizeyde bilgi ve davranis sergiledigi
belirlenmistir. Tip egitimi sureci olumlu katki saglasa da, yeterli diizeye ulasilamamistir. Bu nedenle, gocuk
hastalara yonelik agiz-dis saghgi egitiminin tip mufredatina daha yapilandiriimis, uygulamali ve disiplinler
arasi sekilde entegre edilmesi 6nerilmektedir.

Anahtar Kelimeler: Agiz-Dis Saghgi; Tip Ogrencileri; Cocuk Saglidi; Bilgi, Tutum ve Davranis

ABSTRACT

Objective: This study aimed to evaluate the knowledge, attitudes, and behaviors of medical students regar-
ding pediatric oral health.

Material and Methods: This cross-sectional and descriptive study was conducted with 230 volunteer stu-
dents (1st and 5th year) aged 18-29 at Yozgat Bozok University Faculty of Medicine. A structured 25-item
questionnaire was administered to assess participants' knowledge on general oral health, counseling, and
preventive/therapeutic practices. Each correct answer was scored as 4 points, and total scores were calcula-
ted out of 100. Knowledge levels were classified as <52 “insufficient,” 52—72 “moderate,” and >72 “adequa-
te.” Data were analyzed using SPSS 27.0. Normality was assessed via Kolmogorov-Smirnov and Shapiro-Wilk
tests; group comparisons were made using independent sample t-test, Mann-Whitney U test, and Chi-squ-
are test. A p-value <0.05 was considered statistically significant.

Results: The mean knowledge score of 5th-year students was significantly higher than that of 1st-year stu-
dents (56.7 + 12.3 vs. 48.2 + 10.1; p<0.05). However, only 4.3% reached an adequate level of knowledge.
While 78.5% of 1st-year students had insufficient knowledge, this rate decreased to 58.3% among 5th-year
students. In terms of attitudes and behaviors, 5th-year students showed significantly more positive scores.
Conclusion: The study revealed that while 1st-year students mostly had insufficient knowledge, 5th-year
students demonstrated moderately sufficient knowledge and behavior levels regarding pediatric oral he-
alth. Although medical education positively influenced knowledge and behavior, adequacy was not fully
achieved. Therefore, it is recommended to integrate pediatric oral health education into the medical curri-
culum through more structured, practical, and interdisciplinary approaches.

Keywords: Oral Health; Medical Students; Pediatric Health; Knowledge, Attitudes and Behaviors
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GIRIS

Agiz ve dis saghgi, genel sagligin 6nemli bir pargasidir
ve bireyin saglikl bir yasam sirmesinde etkili rol oynar.
Dilinyada en sik karsilagilan halk sagligi sorunlarindan
biri agiz ve dis saghgl hastaliklarindan biri olan dis
¢clrGgudur (1). Dis ¢clrGgl tedavisi ilerleyen asamalarda
zaman, emek ve yuksek maliyet gerektirdigi icin
cocuklarda agiz ve dis saghginin erken vyaslardan
itibaren korunmasina yonelik ¢alismalar halk saghginin
iyilestirilmesi agisindan buyik 6nem tasimaktadir (2-
5). Cocukluk déneminde agiz ve dis sagligi; beslenme,
blylime ve gelisim, konusma ve estetik acgidan
onemlidir (6). Sut disleri yaklasik 6 yasina kadar bu
fonksiyonlari yerine getirir ve daimi dislere yer tutucu
olarak rehberlik ederler. St dislerinin erken ve gereksiz
cekimi ¢cocugun ¢ene yapisini, dis dizilimini, fiziksel ve
mental gelisimini ve 6zglvenini olumsuz etkiler. Ayrica
6 yasindan sonra ¢ikan daimi dislerin 6mur boyu agizda
kalacagl goz 6niinde bulunduruldugunda, korunmalari
ve gerektiginde tedavi edilmeleri gerekmektedir (7).
Tum bu faktorler goz 6nline alindiginda ¢ocuklarin agiz
ve dis saghginin yalnizca dis hekimlerine birakilmasi
yerine tip doktorlarinin da bu konuda yeterli bilgiye
sahip olmalari 6nemlidir. Tip doktorlarinin yeterli
bilgi seviyesine ulasmalarindaki en 6nemli adim, tip
fakultelerinde aldiklari egitimdir. Bu ¢alismanin amaci,
bir tip fakiltesi 1. ve 5. sinif 6grencilerinin gocuk
hastalarin agiz ve dis sagligi konusunda bilgi diizeylerini
belirlemek, aldiklari egitime bagh olarak bu durumun
degisip degismedigini saptamak ve verilen egitimin
kalitesini degerlendirmektir.

GEREC VE YONTEMLER

Calismanin yiriitildigli Yozgat Bozok Universitesi
Tip Fakiiltesi Dekanligi ve Yozgat Bozok Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
2024-GOKAEK-246_2024.07.10_85 karar numarah
izin alindiktan sonra, 1. ve 5. sinif 6grencileri ile
tanimlayici bir anket calismasi yapilmistir. Calismaya
tip fakiltesinde 6grenim goren 18-29 yas arahigindaki
toplam 230 gonulli 6grenci dahil edilmistir. Anket
formu, 6grencilerin ¢cocuk agiz ve dis saglhgina iliskin
bilgi dlizeyini 6lgmeye yonelik 25 sorudan olusmaktadir.
Anketler, gozlemci esliginde yiz ylize uygulanmistir.
Her dogru cevap 4 puan, her yanlis cevap 0 puan
olarak degerlendirilmis; maksimum toplam puan 100
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olacak sekilde bilgi diizeyi hesaplanmistir. Bilgi diizeyi;
<52 puan “yetersiz”, 52-72 puan “orta”, >72 puan
ise “yeterli” olarak siniflandirilmistir. Sorular, i¢ ana
baslik altinda gruplanmistir: cocuk agiz ve dis saghgina
dair temel bilgiler, hastalari yonlendirme bilgisi ve
sut/daimi dislerin korunmasi ve tedavi yontemleri.
Arastirmanin verileri SPSS 27.0 (IBM Corp., Armonk, NY,
USA) istatistik programi kullanilarak analiz edilmistir.
Tanimlayici istatistikler kapsaminda; 6grencilerin yas,
cinsiyet ve sinif dizeylerine iliskin frekans ve yizde
dagihmlari, toplam bilgi puanlarina iliskin ortalama,
medyan, standart sapma, minimum ve maksimum
degerler hesaplanmistir. Veri setinin normal dagilima
uygunlugu Shapiro-Wilk testi ile degerlendirilmistir.
iki grup karsilasirmalarinda (1. ve 5. sinif 6grencileri
arasinda) toplam bilgi puanlari ve alt 6lgek puanlari
icin dagilima bagh olarak bagimsiz érneklem t-testi
veya Mann-Whitney U testi kullanilmistir. Bilgi diizeyi
kategorileri (yetersiz, orta, yeterli) ile sinif dizeyi
arasinda anlamlilik diizeyini belirlemek Uzere Ki-kare
testi uygulanmstir. istatistiksel anlamhlik diizeyi p<0,05
olarak kabul edilmistir.

BULGULAR

Calismaya yaslari 18-29 arasinda degisen toplam 230
gondlli 6grenci katilmistir. Tablo 1'de 6grencilerin
sosyodemografik 6zellikleri sunulmustur. Ogrencilerin
blylk ¢ogunlugunu kadinlar olusturmakta olup, yas
ortalamasi 21,3+2,1 olarak hesaplanmistir. Calismaya
1. sinif (n=103) ve 5. sinif (n=89) 6grencileri dahil
edilmistir.

Genel bilgi puanlari incelendiginde, her iki sinif
grubunda da “yetersiz” bilgi dlzeyinin baskin oldugu;
ancak 5. sinif 6grencilerinin ortalama puaninin 1.
siniflara gore daha yiksek oldugu tespit edilmistir. 1.
sinif 6grencilerinin ortalama bilgi puani 48,2 (S5=10,1),
5. sinif Ogrencilerinin ise 56,7 (SS=12,3) olarak
hesaplanmistir. Gruplar arasi fark istatistiksel olarak
anlamli bulunmustur (p<0,05).

Anketin lg¢ alt basligina (1. Temel bilgiler, 2.
Yonlendirme bilgisi, 3. Koruma ve tedavi bilgisi) iliskin
puanlar karsilastirildiginda; her Gg¢ bashkta da 5. sinif
ogrencileri daha yiksek ortalamalara sahip olmakla
birlikte, bu farklarin istatistiksel olarak anlamli olmadigi
gozlemlenmistir (p>0,05).

Bilgi dlizeyleri kategorik olarak degerlendirildiginde; 1.



KARAMUFTUOGLU ve ark.
Tip 6grencileri cocuk agiz saghk bakisi

sinif 6grencilerinin %78,5’inin yetersiz diizeyde bilgiye
sahip oldugu, bu oranin 5. sinif 6grencilerinde %58,3’e
geriledigi; orta diizeyde bilgiye sahip olanlarin orani
sirasiyla %19,5 ve %37,4; yeterli bilgiye sahip olanlarin
orani ise %2,0 ve %4,3 olarak hesaplanmistir. Sinif
dizeyi ile bilgi dizeyi kategorileri arasindaki iliski Ki-
kare testi ile anlamli bulunmustur (p<0,05).

Tablo 2’te anketin her bir sorusuna verilen dogru
cevap yuzdeleri gosterilmektedir. Genel olarak,
temel bilgi sorularinda dogru cevap oranlari daha
yiksek bulunurken, yénlendirme ve koruma/tarama
alt bashklarinda daha disik dogru cevap oranlari
gozlenmistir. Bu durum, Ogrencilerin teorik bilgiye
daha hakim olduklarini, ancak pratik uygulama ve

Tablo 1. Sorularin dogru cevap yuzdesi
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yonlendirme konusunda eksiklik yasadiklarini ortaya
koymaktadir.

Sekil 1, 1. ve 5. sinif 6grencilerinin gocuk agiz ve
dis saghgina iliskin bilgi puanlarinin ortalamalarini
gostermektedir. 5. sinif 6grencilerinin bilgi diizeyi
ortalamasi (56,7 + 12,3), 1. sinif 6grencilerine kiyasla
(48,2 + 10,1) istatistiksel olarak anlamli diizeyde daha
yuksek bulunmustur (p<0,05).

Sekil 2, 1. ve 5. sinif 6grencilerinin bilgi diizeylerinin
(yetersiz, orta ve vyeterli) vyizdesel dagilimini
gostermektedir. 1. sinif 6grencilerinin %78,5’inin bilgi
dizeyi yetersiz iken, bu oran 5. siniflarda %58,3’e
dusmdistlr. Orta dizeyde bilgiye sahip 6grencilerin
orani 1. siniflarda %19,5 iken, 5. siniflarda %37,4’e

Soru Dogru %*
Soru 1 75,52
Soru 2 50,0
Soru 3 71,35
Soru 4 8,33
Soru 5 60,94
Soru 6 40,62
Soru 7 40,1
Soru 8 56,77
Soru 9 53,65
Soru 10 46,35
Soru 11 28,12
Soru 12 3,65
Soru 13 28,12
Soru 14 29,17
Soru 15 73,44
Soru 16 44,27
Soru 17 14,58
Soru 18 8,33
Soru 19 18,75
Soru 20 16,15
Soru 21 48,96
Soru 22 31,25
Soru 23 34,9
Soru 24 56,77
Soru 25 36,46
Soru 26 6,25
Soru 27 41,15

*%: Kolon yuzdesi
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Tablo 2. Ogrencilerin sosyodemografik ézellikleri
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n %
Sinif
1. 103,0 53,65
5. 89,0 46,35
Cinsiyet
Kiz 126,0 65,62
Erkek 66,0 34,38

n: Sayi, *%: Kolon ytzdesi

Siniflara Gore Ortalama Bilgi Puani

(5
[=]

-
o

Ortalama Puan
[ w
(=] o

fay
[=]

0

1. Sinif

5. Sinif
Sinif
Sekil 1. Siniflara Gore Ortalama Bilgi Puani.

yukselmistir. Yeterli dizeyde bilgiye sahip 6grenci
orani ise her iki grupta da oldukg¢a dustiktar (sirasiyla
%2,0 ve %4,3). Bu dagilim, sinif diizeyi ile bilgi seviyesi
arasindaki farkin anlamh oldugunu gostermektedir
(p<0,05).

Tablo 3, 1. ve 5. sinif 6grencilerinin ¢ocuk agiz ve dis
sagliginayonelik bilgi puanlarinin ortalamasini, standart
sapmasini ve bilgi diizeyi kategorilerine gore (yetersiz,
orta, yeterli) dagihmlarini géstermektedir. Elde edilen
bulgulara gore, 5. sinif 6grencileri 1. siniflara gore daha
yuksek bilgi puani ortalamasina sahip olsa da, her iki
grupta da yeterli bilgi dizeyine ulasan 6grenci orani
oldukga dustktir. Bu durum, bilgi artisina ragmen
egitimin hedeflenen bilgi diizeyini saglamada yetersiz
kaldigini gostermektedir.

Bu bulgular, tip egitimi siresince cocuk agiz ve dis
saghgina vyonelik bilgi dizeyinde bazi gelismeler
oldugunu ancak yeterli diizeye ulasmada eksikliklerin
devam ettigini ortaya koymaktadir. Ozellikle 5. sinif
Ogrencilerinde gozlenen goreli artig, egitimin olumlu
etkisini gosterse de, her iki grubun da genel olarak
hedeflenen vyeterlilik seviyesinin altinda kaldig
gorilmektedir. Bu durum, cocuklara yonelik agiz ve

Siniflara Gore Bilgi Dizeyi Dagilimi (%)
80 Bilgi Diszeyi
 Yetersiz (%)
= Orta (%)
. Yeterli (%)

Yuzde (%)
s
s

1. Sinif

Sinif
Sekil 2. Siniflara Gore Bilgi Diizeyi Dagihmi (%).

5. Simif

dis sagligi konularinin tip mifredatinda daha giiglii ve
yapilandirilmis bicimde ele alinmasi gerektigine isaret
etmektedir. Ogrencilerin ¢ocuk hastalarin agiz ve dis
saghgi konusundaki bilgi seviyeleri degerlendirildiginde,
5. sinif 6grencilerinin  bilgi dizeylerinin 1. sinif
ogrencilerine gore anlamli olarak daha yliksek oldugu
gorllmustir. Ancak bilgi seviyesi kategorik olarak
degerlendirildiginde, 5. sinif 6grencilerinin de henlz
yeterli diizeyde olmadig bulunmustur. Bilgi sorulari
gruplar arasinda karsilastirildiginda; cocuk agiz ve
dis sagligr temel bilgileri, hastalari yonlendirme
bilgileri ve sut ile daimi dislerin korunma ve tedavi
yontemlerine dair bilgiler agisindan anlamli bir farklilik
saptanmamistir.

TARTISMA
Cocuklarda agiz ve dis saghg, genel saghgin
korunmasinda temel bir bilesen olarak kabul

edilmekte; bu kapsamda hekimlerin erken midahalesi,
yasam boyu slirecek saglik davraniglarinin olusmasinda
belirleyici rol oynamaktadir. Tip fakiltesi 6grencilerinin
bu alandaki bilgi dizeylerinin degerlendirilmesi,
gelecegin hekimlerinin koruyucu saglik hizmetlerine
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Tablo 3. Sinif diizeylerine gore bilgi puani ve dagihmi

Bozok Tip Derg 2025;15(4):396-401
Bozok Med J 2025;15(4):396-401

Sinif Ortalama Puan Standart Sapma Yetersiz (%) Orta (%) Yeterli (%)
1. Sinif 48,2 10,1 78,5% 19,5% 2,0%
5. Sinif 56,7 12,3 58,3%* 37,4% 4,3%

*p<0,05

katkisini anlamak agisindan énem arz etmektedir. Bu
calisma, bir tip fakiltesi 1. ve 5. sinif 6grencilerinin
cocuk agiz ve dis saghgina yonelik bilgi dizeylerini
karsilastirmali olarak analiz etmeyi amaclamistir.
Calisma bulgularina gore, 5. sinif 6grencileri, 1.
siniflara kiyasla istatistiksel olarak anlamli sekilde daha
yuksek bilgi puanlarina sahiptir (p<0,05). Bununla
birlikte, yalnizca %4,3’lik bir kesimin “yeterli” bilgi
diizeyine ulastigl, blylik c¢ogunlugun “yetersiz”
ya da “orta dizeyde yeterli” kategorisinde kaldig
gorlilmuistir. Bu durum, bilgi dizeyinde bir artisin
varligina ragmen egitim sirecinin 6grencileri beklenen
yeterlilik seviyesine ulastirmada yetersiz kaldigini
gostermektedir. Bu bulgu, 6grencilerin teorik olarak
bazi kazanimlar elde ettigini ancak bu kazanimlarin
klinik uygulamalara ve pratik karar verme sireclerine
tasinmasinda eksiklik oldugunu dislindirmektedir.
Baska bir ifadeyle, tip egitiminin agiz ve dis saghg
acisindan temel bilgiyi aktarmakta basarili olmakla
birlikte, bunu davranisa donistirecek yeterli firsatlar
sunmadigi séylenebilir.

Bu sonuglar, literatlirdeki benzer bulgularla
ortlismektedir. Ayan ve ark., tip fakultesi 6grencilerinin
agiz ve dis sagligina yonelik farkindaliklarinin sinirh
oldugunu ve ozellikle erken g¢ocukluk dénemiyle
ilgili yonlendirici bilgi eksikliklerinin devam ettigini
raporlamistir (8). Karakas ve ark. ise, intern doktorlarin
flortr kullanimi ve hastalarin ilgili saghk birimlerine
yonlendirilmesi konusunda vyeterli bilgiye sahip
olmadigini belirtmistir (9). Calismamizin sonuglari
bu literatir ile uyumlu olup, farkli Universite
orneklemlerinde benzer egilimlerin  gozlenmesi
sorunun sistemik oldugunu gostermektedir. Bu agidan
bakildiginda, mufredat diizeyinde yapisal bir revizyon
ihtiyact bulunmaktadir.

Bu ¢alismada anketin lg temel alt basghgi olan “temel
bilgiler”, “yonlendirme bilgisi” ve “koruma/tarama
bilgisi” agisindan 5. sinif 6grencilerinin ortalama
puanlari daha ylksek olmasina ragmen, farklarin

istatistiksel olarak anlamli diizeyde olmamasi (p>0,05),
bilgi ediniminin davranigssal dizeye yansimasinda
onemli sinirliliklarin bulundugunu ortaya koymaktadir.
Kiling ve ark. tarafindan yapilan calismada da benzer
sekilde, ogrencilerin agiz ve dis sagligi konularinda
teorik olarak bilgili olduklari, ancak bu bilgiyi
uygulamaya aktarmakta vyetersiz kaldiklar ifade
edilmistir (10). Bu paralellik, tip egitiminin bilissel
ogrenmeye agirhk verdigini ancak davranissal c¢iktilar
yeterince desteklemedigini gdéstermektedir. Ozellikle
ybnlendirme ve koruma/tarama bagsliklarindaki
eksiklikler, 6grencilerin koruyucu saghk hizmetleri
icinde agiz ve dis saghgini ikincil planda gordugini
dusindirmektedir.

Kurt tarafindan vyapilan bir baska c¢alismada,
ogrencilerin infant oral sagligi konusundaki bilgi
dizeylerinin dislik oldugu, ancak egitime duyduklari
ihtiyacin yliksek oldugu saptanmistir. Bu sonuglar,
mifredatlara ¢ocuk agiz-dis saghgina ozel igeriklerin
entegre edilmesi gerektigini giclendirmektedir (11).
Benzer sekilde, Civan ve ark. yaptiklari ¢calismalarinda
egitimsel eksikliklerin yalnizca bilgi degil, ayni zamanda
davranissal ciktlar Gzerinde de dogrudan etkili
oldugunu bildirmistir (12). Cahismamizin bulgulari da
bu goriisii desteklemektedir. Ozellikle erken dénemde
cocuk hastalarla karsilasma deneyimi sinirli olan tip
fakultesi 6grencilerinde, bu alanin teorik dizeyde
islenmesi yeterli olmamakta; uygulamali egitim,
disiplinler arasi is birlikleri ve klinik rotasyonlarla
desteklenmesi gerekmektedir. Boylece &grencilerin
hem bilgi hem de davranis diizeyinde glglenmeleri
saglanabilir.

Agiz-dis sagligina yonelik egitimin vyalnizca bilgi
aktarimina degil, ayni zamanda klinik entegrasyona,
iletisim becerilerine, multidisipliner isbirligine ve
hasta merkezli yaklasimlara odaklanacak bigimde
yapilandirilmasi 6nemlidir. Agiz ve dis saghgi egitimine
yonelik  yapilandirilmis  programlarin  artiriimasi,
ogretim Uyeleri tarafindan uygulamal modiillerle
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desteklenmesi ve pediatri, halk saghgi ve dis hekimligi
alanlariyla entegrasyonun saglanmasi, bu alandaki
eksiklikleri gidermede etkili olacaktir.

SONUC

Bu calismanin bulgular, tip fakiltesi 6grencilerinde
cocuk agiz ve dis saghgina iliskin bilgi dizeylerinde
egitimle birlikte artis oldugunu ancak yeterli seviyeye
ulasilamadigini ortaya koymaktadir. Bu nedenle,
mifredatlarin daha kapsamli, disiplinler arasi ve
uygulamal  igeriklerle  zenginlestiriimesi,  ¢ocuk
hastalara yonelik koruyucu saghk hizmetlerinin
etkinligini artirmak acisindan stratejik bir gereklilik
olarak karsimiza ¢ikmaktadir.

Tasdik ve Tesekkiir

Calismaya gonulli olarak katilan 1. ve 5. sinif tip fakultesi
Ogrencilerine, zaman ayirarak anketi samimiyetle
doldurduklarr igin tesekkiir ederiz.
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ABSTRACT

Objective: To evaluate the dosimetric properties of the deep inspiration breath hold (DIBH) technique adap-
ted to tangential-based volumetric modulated arc therapy (TVMAT) in left breast cancer patients with mas-
tectomy.

Material and Methods: Forty-three patients who underwent mastectomy and received chest wall and regi-
onal lymph node irradiation were included in the study. Simulation computed tomography (CT) was perfor-
med in DIBH and free-breathing (FB). Two plans were created for each patient; DIBH-TVMAT and FB-TVMAT.
Both plans were realized using a mono-isocentric technique with two partial arc rotations, and the same
gantry angles were used.The standard fractionation schedule for each patient was set to 50 Gy in 25 fracti-
ons. Paired-sample T-test was used to evaluate the dosimetric parameters.

Results: The comparison between FB-TVMAT and DIBH-TVMAT plans revealed mean heart doses of 8.9
Gy and 5.4 Gy, respectively (p<0.001). A 6.2% reduction was encountered in left lung volume receiving 5
Gy (V5) in the DIBH-TVMAT plan (p=0.01). A reduction of 1.3 Gy at a percentage of 28% was monitored in
the mean dose of the right lung in DIBH-TVMAT (p<0.001). The mean right breast dose was 0.7 Gy lower in
DIBH-TVMAT (p<0.001).

Conclusion: The results support that the adaptation of DIBH to TVMAT allows an optimal target volume dose
coverage as well as leads to significant dose reductions in the left lung, right lung, heart, LADCA, and right
breast for the left breast cancer patients with mastectomy.

Keywords: Breast Cancer; Tangential Volumetric Modulated Arc Therapy; Deep Inspiration Breath Hold;
Radiotherapy; Mastectomy
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OZET

Amag: Bu calismada, mastektomi uygulanmis sol meme kanseri hastalarinda, tanjansiyel temelli hacimsel
moddileli ark terapisine (TVMAT) entegre edilen derin inhalasyonda nefes tutma (DIBH) tekniginin dozimet-
rik 6zelliklerinin degerlendirilmesi amaglanmistir.

Gereg ve Yontemler: Calismaya mastektomi gecirmis ve torakal duvar ile bolgesel lenf nodlarina radyoterapi
uygulanan 43 hasta dahil edilmistir. Similasyon bilgisayarli tomografileri (BT), hem DIBH hem de serbest
solunum (FB) modlarinda alinmistir. Her hasta igin DIBH-TVMAT ve FB-TVMAT olmak tzere iki ayri tedavi
plani olusturulmustur. Her iki plan da mono-izosentrik teknikle ve iki parsiyel ark rotasyonu kullanilarak,
ayni gantri agilariyla planlanmistir. Tum hastalar igin fraksiyonasyon semasi 25 fraksiyonda toplam 50 Gy
olacak sekilde standartlastiriimistir. Dozimetrik parametrelerin karsilagtirilmasinda eglestirilmis 6rneklem
t-testi kullaniimistir.

Bulgular: FB-TVMAT ve DIBH-TVMAT planlari karsilastirildiginda, sirasiyla ortalama kalp dozlari 8,9 Gy ve 5,4
Gy olarak bulunmustur (p < 0,001). DIBH-TVMAT planinda sol akcigerin 5 Gy aldigi hacimde (V5) %6,2’lik bir
azalma gozlenmistir (p=0,01). Sag akcigerin ortalama dozunda 1,3 Gy, yani %28 oraninda anlamli bir dusus
kaydedilmistir (p < 0,001). Ayrica, sag memeye alinan ortalama doz DIBH-TVMAT planinda 0,7 Gy daha d-
stk bulunmustur (p < 0,001).

Sonug: Bulgular, DIBH tekniginin TVMAT planlamasina entegre edilmesinin hedef hacim Uzerinde yeterli doz
kapsami sagladigini ve sol meme kanseri nedeniyle mastektomi uygulanmis hastalarda kalp, LADCA, sol ve
sag akciger ile karsi meme dozlarinda anlamli azalmalar sagladigini géstermektedir.
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INTRODUCTION

Radiotherapy (RT) is an essential treatment modality
to prevent locoregional recurrence and prolong overall
survival in breast cancer (1-3). However, it has been
reported to increase the risk of early cardiac mortality,
ischemic heart disease, and radiation pneumonia,
especially after left breast cancer (LBC)(4,5). This risk
increases even more in post-mastectomy patients
with lymph node positivity. In these patients, the
RT field should mostly cover the chest wall and the
regional lymph nodes (RLN). Complications may
develop in the heart, coronary arteries, and lungs
due to the anatomical changes after mastectomy and
the proximity of the treatment area to organ-at-risk
(OAR) (6,7). The distance between the treatment area
and OAR can be adjusted by monitoring respiratory
movements. As the distance between the target volume
and the organs increases, lung and heart volumes
entering the irradiation area decrease (8,9). Because
of that, during RT application, the patient's position
in deep inspiration breath holding (DIBH) is used,
where this distance is the safest(10,11). Tangential-
based three-dimensional (3D) RT and intensity-
modulated RT (IMRT) techniques are frequently used
in the postmastectomy treatment of LBC (12). Two
opposing fields are used in the tangential-based 3D
conformal therapies, whereas multiple fields are used
in the (IMRT). Donovan et al. have reported that IMRT
increases target dose coverage and reduces doses to
OAR (13). Volumetric modulated arc therapy (VMAT)
is a relatively newer treatment modality. It increases
target volume coverage and homogeneity with
multileaf collimator and gantry rotations. However,
it requires fewer monitoring unit and shortens
treatment duration compared with IMRT and 3D
conformal therapies. Besides, it protects normal tissue
and OAR better in atypical target volumes. Because of
this reason, it is frequently used in prostate and head-
neck cancers (14,15). Despite all these advantages,
it increases low-dose fields in the irradiated volume
and normal tissue during treatment compared
with tangential field techniques or IMRT since it is
performed by full or continuous arc. Consequently,
the dose applied to the contralateral breast and lung
may increase. It may increase the development risk
for secondary cancer (16). Tangential VMAT (TVMAT)

Bozok Tip Derg 2025;15(4):402-410
Bozok Med J 2025;15(4):402-410

utilizes partial arcs compatible with tangential fields
like other tangential field techniques and multileaf
collimator and gantry rotations such as VMAT. It does
not elevate low-dose volume compared to VMAT and
shortens treatment duration using tangential arc. It is
quite a novel treatment technique (17).

Despite the presence of studies that have compared
DIBH and free-breath (FB) techniques following left
breast-conserving surgery, there is no adequate
information in the literature on determining the
appropriate treatment technique and positioning in
the patients requiring chest wall (CW)+ RLN irradiation
after mastectomy. The present study aimed to discuss
the dosimetric effects of integration of DIBH to TVMAT
technique and compare dosimetric characteristics of
DIBH-TVMAT and free breathing (FB)-TVMAT in LBC
patients who underwent mastectomy and needed to
receive RLN irradiation.

MATERIALS AND METHODS

We included 43 patients who were (a) diagnosed with
LBC, (b) with mastectomy, (c) required adjuvant RT to
the CW and RLN, and (d) able to perform computed
tomography (CT) scanning in both DIBH and FB with an
identical position between January 2016 and January
2022. The exclusion criteria were a history of post-
mastectomy implant reconstruction, breast-conserving
surgery, inability to hold breath on deep inspiration,
and poor performance status. The study was conducted
following the Helsinki Declaration of 1975, revised in
2000. Our study was approved by the independent
ethics committee/institutional review board. The
first ethics committee approval was obtained prior to
the initiation of the study, with the approval number
2020/32 and the date 15.01.2020. The second ethics
committee approval was granted under the approval
number 2024/175 on 13.03.2024.

Training nurse taught breath management to patients
before simulation CT. The patients were in the supine
position as placed with both arms bent on the breast
board before CT imaging. Opaque substances were
placed on the midsternal, midaxillary, medial, and
lateral lines of the operation scar to determine the scar
and chest wall fields. Before CT imaging, an infrared
reflecting block was placed approximately 2 cm below
the xiphoid for breath monitoring. With infrared
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tracking cameras, breath monitoring was performed
using an infrared reflecting block and a real-time
position management system (RPM, Varian Medical
System, Palo Alto, USA). We obtained 1.5 mm thick
images using a CT scanner (Siemens Somatom Emotion
Duo). The upper and lower margins were assigned
to the 1st cervical and 2nd lumbar vertebra. CT
procedures were performed consecutively in DIBH and
FB with the same position. The images in DIBH and FB,
respiratory curve, and gating window were transferred
to the Eclipse Version 13.6.23 Treatment planning
system (TPS) (Varian Medical System, Palo Alto, USA)
The target volume and OAR contouring process were
performed in DIBH and FB imagings. An identical
observer performed contouring to avoid interobserver
variability. Chest wall, axillary lymph nodes (ALN),
supraclavicular lymph nodes (SCLN), internal mammary
lymph nodes (IMLN), ipsilateral lung, heart, left anterior
descending coronary artery (LADCA), contralateral
lung, contralateral breast, esophagus, thyroid, and
spinal canal were contoured for each slice. The
Radiation Therapy Oncology Group (RTOG) Guideline
was accepted as the reference for contouring. In
contouring the chest wall, cranial and caudal margins
were the clavicular head's caudal aspect and the
contralateral breast's caudal aspect, respectively. The
midaxillary line was accepted as the reference when
determining the lateral margin. The medial margin
was the sternal rib junction. The opaque substance
inside the scar tissue was included in the treatment
area. Supraclavicular lymph nodes were contoured
between the cricoid cartilage and the caudal aspect of
the clavicular head, respectively. ALN contouring was
performed by referencing the pectoralis major and
minor muscles. Internal mammary lymph nodes were
contoured between the cranial aspect of the 1st rib and
the superior aspect of the 4th rib. The combination of
CW and RLN was defined as CTV. The planning target
volume (PTV) was created by a 5-mm margin to the
CTV. The PTV was cropped from the skin by a 3-mm
margin. The whole pericardium, myocardium, and
endocardium were included in the treatment field in
contouring the heart.

Treatment planning was created separately for DIBH
and FB using the TVMAT technique. A mono-isocentric
technique was used to design these plans with two
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partial arc rotations. In our plans, the first arc angle
started at 271-311.2 and stopped at 130.3-163.7.
The second arc was completely inverse of the first
arc. Equal degree arcs were used in both plans. These
arc angles were determined based on the patient's
anatomy. A photon energy of 6 MV was used. The
prescribed dose was 50 Gy with 2 Gy per fraction daily
for PTV. The treatment aimed to deliver 95% of the
targeted dose to 95% of the PTV and to keep the dose
to OAR as low as possible. Dose concentrations for the
OAR and PTV were summarized in Table 1. The plans
were approved with appropriate doses (Fig. 1, Fig.
2). Conformity, homogeneity, and quality assurance
(QA) were similar for the plans. The grid size that was
used for dose calculation was 2.5 mm. We used the
progressive resolution optimizer (Version 13.6.23) and
analytical anisotropic algorithm (Version 13.6.23) for
optimizations.

Dosimetric parameters of DIBH-TVMAT and FB-
TVMAT plans were determined from the dose-volume
histogram (DVH) (Fig. 3). The heart and LADCA volumes
receiving 5-30 Gy doses (V5, V10, V25, V30), mean and
maximum doses (Dmean, Dmax), the V5, V10, V20
values of the left lung (V5, V10, V20), Dmean, D2%
values of the right lung and, Dmean value of the right
breast were taken.

IBM SPSS Version 24.0 (SPSS Inc., IL, USA) was used for
statistical analyses . The distribution of the continuous
variables was tested with the Kolmogorov-Smirnov and
Shapiro-Wilk test. Mean and standard deviation were
used for normally distributed data. Paired-sample
T-test was used to determine the dose differences
between DIBH-TVMAT and FB-TVMAT plans. p < 0.05
was accepted as the statistical significance.

RESULTS

Table 2 summarizes patient characteristics. The median
age was 44 (range 29-78). The dosimetric parameters
for OAR were evaluated in DIBH-TVMAT and FB-TVMAT
plans. There is no statistically significant difference
between the plans regarding PTV. The values obtained
for OAR are listed in Table 3.

The Dmean value of the heart was 5.4 Gy for the DIBH-
TVMAT plan and 8.9 Gy for the FB-TVMAT plan (p <
0.001). That result indicated an average dose reduction
of 3.4 Gy at a percentage of 38.2% after the DIBH plan.
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Table 1. Dose targets for the critical organs
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Structure Parameter Objective
PTV V98 Gy (%) >98%
D98 Gy (%) >98%
D5 Gy (%) <110%
Heart V25 Gy (%) <25%
Dmean (Gy) <10 Gy
Dmax (Gy) <50 Gy
LADCA Dmax (Gy) <50 Gy
Left Lung V10 Gy (%) <50%
V20 Gy (%) <20%
Right Lung Dmean (Gy) <5 Gy
Right Breast Dmean (Gy) <6 Gy
Esophagus Dmean (Gy) <34 Gy

PTV: planning target volume, LADCA: left anterior descending coronary artery

..t@:, P Y
Figure 1. Dose distribution in axial views.

A. Tangential-based volumetric modulated arc therapy
(TVMAT) plan with deep inspiration breath-hold tech-
nique,

B. TVMAT plan with free breath technique

Figure 3. Dose-volume histograms for organs-at-risk and target volumes in deep inspiration breath hold-tan-

£

views.
A. Tangential-based volumetric modulated arc therapy
(TVMAT) plan with deep inspiration breath-hold tech-
nique,
B. TVMAT plan with free breath technique

gential-based volumetric modulated arc therapy (DIBH-TVMAT) and FB-TVMAT; free-breath- tangential-based
volumetric modulated arc therapy (FB-TVMAT) plans. o DIBH-TVMAT, A FB-TVMAT
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Table 2. Patient characteristics
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Characteristics N=43 (100%)
Median age (range) 44 (29-78)
Menopausal status Premenopausal 27 (62.8%)
Postmenopausal 16 (37.2%)
Histopathological type Ductal invasive 38 (88.4%)
Lobular invasive 2 (4.7%)
Other 3(6.9%)
Molecular subtype Luminal A 3 (7%)
Luminal B 22 (51.2%)
HER2+ 14 (32.6%)
Triple negative 4(9.3%)
Histopathological grade G1 2 (4.7%)
G2 30 (69.8%)
G3 11 (25.6%)
Stage 2B 22 (51.2%)
3A 12 (27.9%)
3B 9 (20.9%)
Surgical Nodal Staging AD 17 (39.5%)
SLND 26 (60.5%)
Neoadjuvant Chemotherapy Yes 19 (44.2%)
No 24 (55.8%)

HER2: Human epidermal growth factor 2; SLND: sentinel lymph node dissection ; AD: axillary lymph node dissection

The average heart V25 was 1.3% in DIBH-TVMAT and
6.5% in FB-TVMAT plans (p < 0.001). A dose reduction
of 78.4% was achieved. Moreover, an average dose
reduction of 9.7 Gy, corresponding to a percentage of
19.8%, was obtained in the maximum heart dose by
the DIBH-TVMAT plan (p < 0.001).

The mean LADCA dose for DIBH-TVMAT and FB-TVMAT
plans were 13.7 Gy and 21 Gy, respectively (p < 0.001).
A decrease of 7.3 Gy at a rate of 34.7% was found in the
DIBH-TVMAT plan. A 43.2% and 18.3% reduction were
achieved by the DIBH-TVMAT plan in V25 and Dmax of
LADCA, respectively (p < 0.001; p < 0.001) (Table 3).
There was no statistically significant difference between
the two plans regarding the average V10 and V20 of the
left lung (p=0.8; p=0.9). However, a 6.2% reduction was
encountered in V5 by the DIBH-TVMAT plan compared
with the FB-TVMAT plan (p=0.01). The mean doses of
the right lung in the DIBH-TVMAT and FB-TVMAT plans
were 3.2 Gy and 4.6 Gy, respectively. These results
indicated a decrease of 1.3 Gy at a percentage of 28%
by the DIBH-TVMAT plan (p < 0.001). The mean right
breast dose was lower by 0.7 Gy in the DIBH-TVMAT

plan. This difference indicated a 12.2% reduction and
was statistically significant (p < 0.001) (Table 3).

DISCUSSION

This study has demonstrated that the DIBH-TVMAT
technique reduces organ at-risk doses without missing
target volume coverage in patients who received CW
and RLN irradiation after mastectomy. However, a dose
reduction was obtained in the V5 value of the left lung,
whereas there is no impact on the V20 and V10. To
the best of our knowledge, this is the first study that
compared DIBH-TVMAT and FB-TVMAT techniques in
cases irradiated to the CW and RLN after mastectomy.
Besides, this study has the most significant number of
patients among similar studies.

In recent years, many studies have been conducted
to demonstrate the advantage of the DIBH technique
regarding the distribution of doses applied to all OAR,
primarily the heart and LADCA, in patients with left
breast cancer (18-20). There is only a small number
of studies that have analyzed the patients irradiated
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Table 3. The dosimetric parameters and differences (A) for the organs-at-risk from dose-volume histogram in

DIBH-TVMAT and FB-TVMAT plans

Structure Parameter DIBH-TVMAT FB-TVMAT A (DIBH-FB)

Heart V5 Gy (%) 33+10.6 62.3+10.5 -29.2 (46%) 0.000
V10 Gy (%) 8.7+4 24.6+6 -15.9 (64%) 0.000
V25 Gy (%) 1.3+1.4 6.5+3 -5.1(78%) 0.000
V30 Gy (%) 0.7+0.8 43423 -3.6 (83%) 0.000
Dmean (Gy) 5.4+0.9 8.9+1.5 3.4 (38%) 0.000
Dmax (Gy) 39+7.7 48.8+8 9.7 (19%) 0.000

LADCA V5 Gy (%) 76.6+16.8 90.4+13.5 -13.7 (15%) 0.000
V10 Gy (%) 42.5+20.6 57.4+21.7 -14.8 (25%) 0.000
V25 Gy (%) 21+18.9 37.2422.2 -16.1 (43%) 0.000
V30 Gy (%) 15.4+16.3 30.2+20.9 -14.7 (48%) 0.000
Dmean (Gy) 13.746.1 21#8.2 -7.3 (34%) 0.000
Dmax (Gy) 37.9£10.4 46.4+10.3 -8.5(18.3%) 0.000
D25 % (Gy) 20+11 30£12.5 -10 (33%) 0.000

Left Lung V5 Gy (%) 67.318.4 71.8+11.5 -4.5 (6%) 0.01
V10 Gy (%) 34.6+4 34.446.3 -0.1 (0%) 0.8
V20 Gy (%) 20.1#1.7 20.1+3.4 -0 (0%) 0.9

Right Lung Dmean (Gy) 3.2+0.6 4.6+1.1 -1.3 (28%) 0.000
D2 % (Gy) 10.6£3.2 13.9+4.1 -3.2 (23%) 0.000

Right Breast Dmean (Gy) 5+1.3 5.7+1.2 -0.7 (12%) 0.000

PTV V98 Gy (%) 98+1.4 98+0.8 -0 (0%) 0.9

PTV: planning target volume, DIBH-TVMAT: deep inspiration breath hold — tangential volumetric modulated arc therapy, FB-TVMAT: free
breath — tangential volumetric modulated arc therapy, LADCA: left anterior descending coronary artery.

to the chest wall and regional LNs after mastectomy.
Dumane et al. have compared DIBH-TVMAT and FB-
TVMAT plans that underwent implant reconstruction
after mastectomy and received irradiation to the
CW and RLN. The Dmean value of the heart was 8.2
Gy for DIBH-TVMAT and 5.3 Gy for FB-TVMAT plans.
An average heart dose reduction of 2.9 Gy was
encountered. Similar to this study, we detected an
average dose reduction of 3.4 Gy in the mean heart
dose after DIBH-TVMAT. We also showed a decrease
in Dmax of LADCA by 8.5 Gy in DIBH plans, indicating a
decline of approximately 18%. In addition, we have also
noted a reduction in V5-30, D25, and Dmean values of
heart and LADCA in DIBH-TVMAT plans. Dumane et
al. found no significant difference between the plans
regarding V20 of the left lung., whereas the reduction
in V10 and V5 was significant (p<0.05). Besides, the V5
value of the right lung was evaluated to be significant,
whereas no statistically significant difference could be
noted in the Dmean of the right breast. Also, in our

study, we encountered a decrease in the V5 of the
left lung in the DIBH-TVMAT. However, there was no
statistically significant difference between the two
plans regarding V20 and V10 values. Differently from
this study, we have determined a significant reduction
in the Dmean of the right lung and right breast with the
DIBH-TVMAT plan (21).

Darapu et al. compared DIBH and FB techniques in
patients planned for CW and SCLN irradiation with a
single isocentric 3D conformal field-in-field technique.
The chest wall and SCLN were assigned as the target
volumes. This study monitored a statistically significant
reduction in V5-30 and Dmean value of the heart with
the DIBH technique. The decrease in V5, V10, V25, and
Dmean of the LADCA were also found to be statistically
significant. Besides, V5, V20, V30, and Dmean of the
left lung were found to be decreased in the DIBH plan.
Contrarily, the decrease in the Dmean of the right
lung in the DIBH plan was considered non-significant.
Even though our study's heart and LADCA doses were
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correlated with this study, dosimetric analysis of left
and right lung doses revealed different outcomes. We
found a significant decrease only in the V5 of the left
lung. We have identified a 28% statistically significant
decline in the Dmean of the right lung. Darapu et al.
found a statistically significant decrease in the Dmean
of the right breast in the treatment plans generated
using the DIBH-FIF technique, precisely like our plan
using the DIBH-TVMAT technique. The differences
between dosimetric evaluations may result from the
differences between target volume and dose-volume
definitions. Unlike our study, Darapu et al. reported
that IMLN and ALN were not involved in the treatment
field in their research (22).

Quirk et al. evaluated 1221 patients with LBC who
received whole breast or CW irradiation in another
study. In the study, dosimetric analysis was performed
in a subgroup treated with DIBH and tangential-based
techniques, which included IMLN. The critical result
of this study was that the LADCA dose was reduced
by adding the DIBH technique to the treatment in
patients diagnosed with advanced breast cancer and
receiving IMLN irradiation. However, the number of
patients with postmastectomy was not specified in the
study, and the CW irradiation group was not evaluated
separately (23).

On the other side, a treatment planning based on
target volume and treatment volume is mainly
generated to involve chest wall, Level I, I, and Il
axillary, supraclavicular, and internal mammary lymph
nodes in postmastectomy patients with advanced-
stage breast cancer. It is challenging to design accurate
treatment planning and achieve dosimetric targets
because of the large size and irregular geometry of the
target volume with proximity to the OAR. Therefore,
some studies have compared 3D conformal, intensity-
modulated RT, and VMAT plans. The advantages and
disadvantages have been comprehensively analyzed
(24,25). Zhang et al. evaluated the patients who have
undergone left mastectomy, detected with metastatic
lymph nodes, and irradiated to the chest wall and RLN
in their study. They have compared IMRT and VMAT
plans. However, they have planned the treatment
regimen with FB for all the patients. According to the
results, they determined that the VMAT plan provided
better coverage of the target volume. A reduction was
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encountered in V5-20 and the Dmean value of the right
lung in VMAT plans. Mean right lung and right breast
doses were also lower in VMAT planning. V10, V30, and
Dmean of the heart decreased compared with IMRT.
However, no statistical significance was identified (26).
In our study, we have adapted the DIBH technique
to TVMAT to improve organ-at-risk protection in this
patient group. We have preferred the TVMAT technique
over other techniques to increase total target volume
coverage, shorten treatment duration, and minimize
secondary cancer risk. The study of Lang et al. included
11 postmastectomy patients with right or left breast
cancer. The chest wall and RLNs were irradiated in all
patients.DIBH technique was applied in their study.
They have compared the FB technique with traditional
VMAT and hybrid VMAT plans, similar to tangential-
based RT involving four partial arcs and optimal angles.
Hybrid and traditional VMAT plans were compared in
the patients diagnosed with LBC. A 0.7 Gy reduction
was encountered in mean heart doses in hybrid
VMAT plans after, although no statistical significance
was determined. Surprisingly, the mean heart dose
declined in the patients who received right breast
irradiation. The most crucial changes were in V5, V10,
V20, and contralateral lung V20 for the total lung. A
better PTV coverage was identified after hybrid VMAT
planning. In this study, they stated that hybrid, namely
VMAT plans similar to tangential-based techniques,
may be an alternative treatment option for IMRT(27).
The main limitation of our study is that no intravenous
contrast agent was used during simulation CT.
Vennarini et al. have administered intravenous contrast
agents to more accurately monitor LADCA during
treatment planning in breast cancer patients. They
have reported that only one-third of LADCA became
clear after contrast agent administration and that
contrast agent administration did not contribute to
imaging (28). However, another study on interobserver
differences has reported that interobserver differences
may emerge in contouring performed after treatment
without contrast agent administration (29).

CONCLUSION

In our study, the doses delivered to the heart, LADCA,
left lung, right lung, and right breast in patients
irradiated to the chest wall and RLNs with the DIBH
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technique were lower than those delivered with the
FB technique. The treatment method in which DIBH
is integrated with TVMAT provides a regular dose
distribution and reduces the doses applied to the OAR.
The irregular geometry and large size of the target
volume and its proximity to the organ at risk necessitate
the application of new treatment techniques in
advanced-stage patients with mastectomy. Therefore,
DIBH-TVMAT can be considered as a standard
treatment option in advanced-stage breast cancer after
mastectomy. However, further studies are needed to
clarify its clinical validity and safety.
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ORIGINAL ARTICLE

EFFECTS OF HEALTHY EATING HABITS AND DIET
QUALITY ON QUALITY OF LIFE AND JOB PERFORMANCE
IN MIDDLE-AGED (45-65) HEALTHCARE WORKERS

Saglik Kurumlarinda Calisan Orta Yas (45-65) Personelinin
Saglikli Yeme Aligkanliklari ve Diyet Kalitesinin Yasam Kalitesi ve
Is Performansi Uzerine Etkisi

Eda PARLAK', Emine Ozlem KOROGLU?, Betul GULSEN?, Abdullah CALISKAN?

ABSTRACT

Objective: Job performance (JP) among healthcare workers is vital for patient safety and the overall efficien-
cy of healthcare services. Research exploring how dietary habits and quality of life influence JP in healthcare
workers remains limited. This study aimed to assess the impact of healthy eating habits, diet, and quality of
life factors on JP in middle-aged healthcare workers.

Material and Methods: A total of 333 healthcare workers took part in the study. The study utilised 24-
hour recall method (24hDR), the Healthy Diet Indicator (HDI-2020), the Attitude Scale for Healthy Nutrition
(ASHN), the 36-item Short Form Health Survey (SF-36), and the Job Performance Scale (JPS). All surveys
were conducted through face-to-face interviews.

Results: The average JP score was 4.27+0.72 and no significant difference was observed between the JP
scores of men and female participants. However, male healthcare workers had higher mean physical health
scores (SF-36-PCSc) than female participants. There was no significant difference in the mean mental health
scores (SF-36-MCSc) between genders. In women, positive correlations were found between JP and HDI-
2020, ASHN, and SF-36-PCSc and SF-36-MCSc from SF-36. Logistic regression analysis revealed that factors
influencing JP included education level, occupation, ASHN, and fibre consumption.

Conclusion: This study is the first to demonstrate the positive impact of dietary fibre, healthy diet quality,
and eating habits on JP. These findings highlight the importance of promoting healthy eating habits that
include a sufficient fibre diet to enhance JP in healthcare workers.

Keywords: Job Performance; Dietary Fiber; Healthy Eating; Healthcare Workers; Middle Age

OZET

Amag: Saglk calisanlarinda is performansi, hasta glvenligi ve saglik hizmetlerinin genel verimliligi agisindan
hayati 6Gneme sahiptir. Saglk calisanlarinda beslenme aligkanlklarinin ve yasam kalitesinin is performansi
tizerindeki etkisini arastiran galismalar sinirlidir. Bu galismada, orta yash saglk calisanlarinda saglikli bes-
lenme aliskanliklarinin, diyetin ve yasam kalitesi faktorlerinin is performansi tzerindeki etkisi degerlendi-
rilmistir.

Gereg ve Yontemler: Calismaya toplam 333 saglik calisani katilmistir. Veriler, 24 saatlik besin tiiketim kaydi,
Saglikl Beslenme Gostergesi (HDI-2020), Saglikli Beslenme iliskin Tutum Olgegi (SBITO), 36 maddelik Kisa
Form Saglik Anketi (SF-36) ve is Performansi Olcegi kullanilarak toplanmistir. Tim anketler yiiz yiize goriis-
melerle uygulanmistir.

Bulgular: Ortalama is performansi puani 4,27+0,72 bulunmus, kadin ve erkek katilimcilarin puanlari arasin-
da anlamli bir fark gézlenmemistir. Ancak, erkek saglik ¢alisanlarinin fiziksel saglik puani kadinlara gére daha
yuksek bulunmustur. Zihinsel saglik puanlarinda cinsiyetler arasinda anlamli fark saptanmamistir. Kadinlarda
is performansi ile HDI-2020, ASHN, fiziksel saglik ve zihinsel saglik arasinda pozitif korelasyon tespit edil-
mistir. Lojistik regresyon analizine gore, is performansini etkileyen faktorler arasinda egitim diizeyi, meslek,
SBITO ve lif tiiketimi yer almaktadir.

Sonug: Bu calisma, diyet lifi, saglikli beslenme kalitesi ve yeme aliskanliklarinin is performansi izerindeki
olumlu etkisini ortaya koyan ilk calismadir. Bulgular, saglk ¢alisanlarinin is performansini artirmak amaciyla
yeterli lif iceren saglkl beslenme aliskanliklarinin tesvik edilmesinin dnemini vurgulamaktadir.

Anahtar Kelimeler: is Performansi; Diyet Lifi; Saglikli Beslenme; Saglik Calisanlari; Orta Yas
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INTRODUCTION

Due to technological advances, tremendous progress
has been made in human health protection, disease
diagnosis, and treatment, which led to increased quality
of life and life expectancy. World Health Organization
(WHO) stated that the rate of chronic diseases could
be reduced via proper diet and lifestyle changes in
developing and developed countries. It is crucial for
public health that healthcare workers, particularly
those working in healthcare institutions, know the
importance of adequate and balanced nutrition. This
awareness can enhance their attitudes and behaviors
toward promoting healthy eating (1).

The health sector is vital in preventing health issues
and improving overall well-being, more so than many
other service sectors (2). The WHO defined healthcare
workers as people who fundamentally accept the
improvement of human health as their main target
(3). Organization of Economic Cooperation and
Development (OECD) Health Data for 2022 and the
EUROSTAT database showed that there were 1470
health workers per 100000 people in OECD countries
and 1442 health workers in European Union (EU)
countries in 2020 (4).

Healthcare workers’ job performance (JP) is significant
for the safety of patients and the effectiveness of health
services (5). However, only a few studies investigated
the effect of healthy nutrition habits and diet quality
on the JP of healthcare workers. Nevertheless, it is
necessary to understand the potential relationship
between the nutrition habits of workers working in
health institutions and JP to improve health institutions'
efficiency. Job performance is defined as the ability
of workers to accomplish their duties and functions
(6). A combination of different factors shapes JP, and
it can be changed under the influence of individuals’
knowledge, talents, motivation, health conditions, and
environmental factors (7). A good JP is related to high
efficiency, customer happiness, and profitability (8).
The OECD anticipated that in 2050, 27% of the world
population will be above 65 years old, and at least 10%
will be older than 80 (4). If human resources, which is
probably the most complex resource to manage, are
not directed correctly and effectively, it may cause a
decline in performance and, consequently, failure.
Organizations can reach their targets and have an
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advantage over their rivals provided they have workers
with high job performance, are talented, accomplish
their duties effectively, and contribute to organizational
success (9). Thus, a healthy nutrition style, one of the
factors positively affecting healthcare workers’ life
quality, gains importance (2). The present study aimed
to assess the impact of healthy eating habits, diet, and
quality of life factors on JP in middle-aged healthcare
workers.

MATERIAL AND METHOD

This is a descriptive, cross-sectional study. The study
sample was determined using a random sampling
method. The study was conducted with healthcare
workers at a university hospital between February and
April 2023.

The sample size was calculated using the E-PICOS Al
Smart Biostatistics Software version 21.3 (E-PICOS
Inc., New York, NY, USA; https://www.epicos.ai/). In
this study, for determining the sample size, a power
analysis was performed with G*Power 3.1 (Heinrich-
Heine University, Dusseldorf, Germany; http://www.
gpower.hhu.de/) software using alpha (a) = 0.05,
power (1 - B) = 0.95, and d = 0.87 (medium effect
size), which indicated that at least 139 individuals
(10). Inclusion criteria consisted of consenting to
participation in the study, being in the 45-65 age group,
and working as a healthcare worker (doctors, nurses,
dentists, pharmacists, as well as other healthcare
sector employees such as cleaners, support staff, and
administrative workers).

The questionnaire form used for the study was filled out
by the dietician working in a health institution during
face-to-face interviews with the study participants.
The questionnaire form consists of four parts. The first
part has items about the participants' demographic
and clinical data, such as age, gender, educational
background, occupational information, comorbidities,
and physical activity status. The same researcher also
measured and recorded the participants' body weights
(kg) and heights (cm). For height measurement, the
head was kept on the Frankfurt horizontal plane while
the horizontal line from the ear canal to the lower
border orbit was parallel to the floor. The body weight
was measured on an empty stomach in the morning,
with light clothing and without shoes. For further
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analysis, the Body Mass Index (BMI) values were
calculated using the formula: Body weight (kg)/(height
(m?) (11).

The second section of the questionnaire included
the Attitude Scale for Healthy Nutrition (ASHN) and
HDI-2020 to evaluate participants’ dietary habits and
overall diet quality. A retrospective 24-hour dietary
recall (24hDR) was also conducted to gather detailed
nutritional data, as it is one of the most widely used
and validated dietary assessment methods, especially
in individual interviews (12, 13).

HDI-2020, developed by the WHO, assesses
adherence to healthy dietary guidelines. It consists
of 11 components- five measuring consumption of
recommended food groups (e.g., fruits and vegetables,
legumes, nuts, whole grains, and dietary fibre) and six
evaluating the intake of foods to be limited (e.g., total
fat, sodium, added sugars, processed meats). Each
component is scored from 0 and 1, with higher scores
indicating better dietary adherence (14, 15).

The ASHN is as a 5-point Likert scale measuring
attitudes toward healthy nutrition, categorized as
“weak” (0-24), “moderate” (25-49), “good” (50-74) or
“very good” (75-100) (16).

The third part of the questionnaire used the 36-item
Short Form Health Survey (SF-36). The original SF-36
stemmed from the Medical Outcome Study, MOS,
conducted by the RAND Corporation (17). Demiral
et al. (2006) translated this form into Turkish and
validated it (18). It is a questionnaire consisting of
36 items which measure 8 health-related subscales:
Physical functioning (PF, 10 items), role limitation
due to physical health (RP, 4 items), bodily pain (BP, 2
items), general health perception (GH, 5 items), vitality
(VT, 4 items), social functioning (SF, 2 items), role
limitation due to emotional problems (RE, 3 items),
and perceived mental health (MH, 5 items). Correlated
physical health and mental health scores (SF-36-PCSc
and SF-36-MCSc) were calculated using the algorithm
introduced by the developers:
SF-36-PCSc=(PF+RP+BP+GH)/4,

SF-36-MCSc= (VT+SF+RE+MH)/4.

The SF-36-PCSc and SF-36-MCSc scores were
constructed by multiplying each SF-36 scale z-score
by its respective scoring coefficient from the obliquely
rotated two-factor solution. The summary scores
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ranged between 0 and 100: While O indicates poor
health status, 100 implies good health status (18).

In the final part of the questionnaire, the Job
Performance Scale (JPS) developed by Caliskan and
Koroglu (2022) for measuring JP was applied (9). This
11-item questionnaire included questions depending
on a 5-point Likert scale and consisted of 2 subscales:
Task performance (TP) and Contextual Performance
(CP). In this questionnaire, higher scores indicated
higher JP (9).

This study was conducted in accordance with the
principles of the Declaration of Helsinki and ethical
approval was obtained from Toros University Ethics
Committee (Date: 24/01/2023, Decision No: 12).
Informed consent forms were obtained from all
participants who agreed to participate in the study.

Statistical Analysis

The Statistical Package for Social Sciences software
(SPSS v22, IBM Corp., Armonk, NY, US) was used for
data analysis. Data were expressed as numbers (n),
percentages (%), means, and standard deviations (SD).
The conformity of variables to normal distribution was
analyzed using visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirrov/Shapiro-
Wilk tests). The non-parametric Mann-Whitney U
test was used to compare two independent groups
regarding continuous variables. On the other hand,
the non-parametric Spearman rank correlation was
used to analyze the correlation between quantitative
variables. Logistic regression analysis was performed
to expose the variables affecting JP. A difference was
considered statistically significant if the calculated
p-value was lower than 0,05.

RESULTS

Overall, 333 healthcare workers (140 women and
193 men) aged 45 to 65 participated in the study. The
mean age of the participants was 49.25+4.08 years.
Healthcare workers had different duties: while 74.4%
were healthcare professionals, 25.6% were other
healthcare workers. The percentage of the workers
who stated that they had a chronic morbidity (such
as hypertension, diabetes mellitus, anemia, arthritis)
was 27.3% (n=91). Ten (3.0%) participants were on a
diet due to their chronic disease. Approximately 16%
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of the study participants were on a specific diet after
consulting with a dietitian (n=23; 7%) or a physician
(n=30; 9%). Nearly 34.1% (n=113) of the participants
regularly exercised. The demographic and descriptive
data of the subjects are shown in Table 1.

The mean JP score of the healthcare workers was
4.27+0.72, and there was no significant difference
between male and female participants. The
participants' mean SF-36-PCSc and SF-36-MCSc scores
were 74.04+17.86 and 64.14+21.14, respectively. The

Table 1. Demographic and descriptive data (n=333)
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mean SF-36-PCSc scores of men were significantly
higher than women (p=0.01). On the other hand,
there was no significant difference between men and
women regarding SF-36-MCSc scores. The mean BMI
was 26.05+4.14 kg/m? the mean BMI of the male
subjects was higher than female subjects (27.55+3.71
vs 25.46+4.17 kg/m?; p=0.005). Data regarding HDI-
2020, SF-36, ASHN, and JP assessments are shown in
Table 2.

The analysis results regarding the correlation between

Variable

Value

Age, (£SD), years

49.25+4.08

Gender (M/F), n (%)

193 (58.0) / 140 (42.0)

Education

Primary school 25 (7.6)
High school 58 (17.3)
Undergraduate/Graduate/Doctorate 250 (75.2)
Job, n(%)

Healthcare professional 248 (74.4)
Other healthcare workers 85 (25.6)
Smoking, n(%)

Yes 128 (38.5)
No 166 (50.0)
Quit smoking 39 (11.5)
Alcohol consumption, n(%)

Yes 7(2.2)

No 213 (64.0)
Social drinker 113 (33.8)
Regular physical activity, n (%)

Yes 113 (34.1)
No 220 (65.9)

SD: standard deviation, M: male, F: female

Table 2. Data regarding HDI-2020, SF-36, ASHN and JP (n=333)

Variable, (+SD) All workers Men Women p

Job performance 4.27+0.72 4.25+0.95 4.2810.61 0.51
Task performance 4.3610.79 4.35+0.99 4.37+0.70 0.42
Contextual performance 4.19+0.77 4.160.96 4.20+0.69 0.67
SF-36-PCSc 74.04+17.86 79.0616.62 71.96+18.04 0.01*
SF-36-MCSc 64.14+21.14 69.96+16.82 61.82+22.30 0.08
HDI-2020 4.82+1.29 4.75+1.44 4.85+1.23 0.51
ASHN 75.32+7.96 73.43%8.00 76.05+7.86 0.130
BMI (kg/m?) 26.05%+4.14 27.55+3.71 25.46%4.17 0.005**

JP: Job Performance; SF-36-PCSc: Short Form 36 Physical Health Score; SF-36-MCSc: Short Form 36 Mental Health Score; HDI-2020: Healthy
Diet Indicator 2020; ASHN: Attitude Scale for Healthy Nutrition; BMI: Body Mass Index. Mann-Whitney U test, *p<0.05, **p<0.001.
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HDI-2020, SF-36, ASHN scores, and the JP scale are
displayed in Table 3. A positive correlation was found
between male subjects' TP and SF-36-MCSc scores
(r=0.364, p=0.03). There were also significantly positive
correlations between female healthcare workers'
JP and HDI-2020 (r=0.214, p=0.04), ASHN (r=0.256,
p=0.01), SF-36-PCSc (r=0.222, p=0.04) and SF-36-MCSc
(r=0.279, p=0.009) scores.

Significant positive relationships were observed
between TP and HDI-2020 (r=0.290, p=0.005), ASHN
(r=0.235, p=0.02), SF-36-PCSc (r=0.209, p=0.05), and
SF-36-MCSc (r=0.237, p=0.02). Additionally, positive
significant relationships were found between CP and
ASHN (r=0.208, p=0.04) and SF-36-MCSc (r=0.317,
p=0.003) (Table 3).

According to logistic regression analysis, education
level, occupation group, ASHN, and HDI-2020
"adequate fibre consumption (>25 g)" affected JP
(Table 4).

DISCUSSION

In this cross-sectional study, 333 healthcare workers
(140 women and 193 men) aged 45 to 65 participated.
This study assessed the impact of healthy eating
habits, diet, and quality of life factors on JP. There was
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no significant difference in the mean JP and mental
health scores between genders. In women, positive
correlations were found between JP and HDI-2020,
ASHN, and the physical and mental health scores.
This study is one of the first to suggest the sufficient
dietary fibre intake is positively associated with job
performance among healthcare workers, particularly
in women.

Job performance is defined as the worker's contribution
to his/her workplace and work accomplished under
set conditions (19, 20). It is also a qualitative and
quantitative summary of how much the worker
reached the target (21). From another point of view, JP
depends on the institutional mission, functional needs,
and particular goals related to institutional values and
beliefs (22).

The concept of JP is evaluated within the frame of
Vroom's expectation theory and Kahneman and
Tversky's expectation-value theory (23, 24). According
to Vroom’s theory, a staff member's performance
relies on how much he/she desires the result of his/
her efforts and his/her belief in the effect of an action
on this result. In this theory, a staff member's effort
depends mainly on value and expectation (24). A
thorough JP evaluation is essential for institutions. This

Table 3. Data regarding correlation between diet and nutrition indices, physical and mental health scores and

ob performance based on gender (n=333)
Variables Men Women
Job Performance r p r p
HDI-2020 0.054 0.75 0,214 0.04*
ASHN 0.019 0.91 0.256 0.01*
SF-36-PCSc 0.007 0.96 0.222 0.04*
SF-36-MCSc 0.269 0.11 0.279 0.009**
Task performance r p r p
HDI-2020 -0.046 0.79 0.290 0.005**
ASHN 0.188 0.26 0.235 0.02*
SF-36-PCSc 0.081 0.63 0.209 0.05*
SF-36-MCSc 0.364 0.03* 0.237 0.02*
Contextual performance r p r p
HDI-2020 0.039 0.82 0.149 0.15
ASHN -0.051 0.76 0.208 0.04*
SF-36-PCSc -0.045 0.79 0.158 0.14
SF-36-MCSc 0.197 0.25 0.317 0.003**

JP: Job Performance; HDI-2020: Healthy Diet Indicator 2020; ASHN: Attitude Scale for Healthy Nutrition; SF-36-PCSc: Short Form 36 Physical
Health Score; SF-36-MCSc: Short Form 36 Mental Health Score. Spearman correlation analysis, *p<0.05, ** p<0.001.
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Table 4. Regression analysis between JP, HDI-2020, SF-36 and other variables (n=333)

Variables Regression analysis ( R?value=0.337, p=0.001**)
Coeff. %95CI p

Gender, n (M: 193/F:140) 0.222 -0.125 to 0.569 0.20
Number of children, n 0.117 -0.044 t0 0.278 0.15
Education level, n 0.319 0.123-0.515 0.002**
Primary school (25)
High school (58)
Undergraduate/Graduate/Doctorate(250)
Smoking, n -0.104 -0.259 to 0.052 0.19
No (166)
Yes (128)
Quit smoking (39)
Alcohol consumption, n 0.123 -0.034 t0 0.281 0.12
No (213)
Yes (7)
Social drinker (113)
Job, n 0.509 0.169 to 0.849 0.004**
Healthcare professional (248)
Other healthcare worker (85)
BMI (kg/m?), (+SD) 0.026 -0.012 to 0.065 0.18
ASHN, (£SD) 0.021 0.003 to 0.039 0.02*
HDI-2020, (+SD) -0,138 -0.435 t00.160 0.36
Vegetable-Fruit consumption 2400 g

HDI-2020, (+SD) Beans and Legume, >0 g -0,173 -0.451 t00.104 0.21
HDI-2020, (+SD) 0,606 -0.014 to0 1.226 0.05*
Dietary fibre, >25 g
SF-36-MCSc, (£SD) 0.007 -0.003 to 0.016 0.16
SF-36-PCSc, (+SD) 0.004 -0.007 t00.015 0.15

M:male, F:female, JP:Job Performance; HDI-2020: Healthy Diet Indicator 2020; ASHN: Attitude Scale for Healthy Nutrition; BMI: Body Mass Index;

SF-36-PCSc:ShortForm36PhysicalHealthScore;SF-36-MCSc:ShortForm36MentalHealthScore. Significantdifferencewassetat *p<0.05, **p<0.01.

process helps determine the worker's strengths and
weaknesses (25). A worker's JP is evaluated under two
main categories: TP and CP (26). Task performance is
related to actions that support the staff in reaching
set targets or meeting the main requirements of the
work (27, 28). On the contrary, CP reflects positive
behavior, which is not defined in job descriptions but is
encouraged by the institution and supports the general
functions (29).

Forming and maintaining a healthy workforce are
the fundamentals of a health system's performance.
If the welfare of the health workers is not preserved,
absenteeism at work due to health issues may

impact both patient care and the welfare of the
other healthcare worker. Consequently, the general
functioning of the health institution may be impaired
(30). Several studies investigated the relationship
between JP and life quality using standardized tools
such as SF-36. These studies reported that individuals
with high life quality are more motivated at work
and, as a result, show better JP. A meta-analysis
conducted by Faragher et al. (2005) reported that job
dissatisfaction increases the risk of mental illnesses,
adversely affects the general health state, and reduces
life satisfaction (31).

Moreover, other studies showed a weak but statistically
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significant relationship between JP and physical health.
These studies stated that job satisfaction considerably
affects individuals' general health conditions (32).
In our study, the JP of female healthcare staff was
positively correlated with SF-36-PCSc and SF-36-MCSc
scores. Besides, the SF-36-PCSc scores of female
workers were lower than those of male workers. On
the contrary, no statistically significant differences
were found between the JP, TP, and CP of male and
female healthcare workers. According to the existing
literature, the workers' physical and mental health
conditions tremendously affect their JP (32, 33). It
was observed that individuals with high scores in role
limitation due to emotional problems, mental health,
and social functioning dimensions of life quality
scale accomplish their duties more efficiently (32).
Individuals with high SF-36-PCSc scores also had higher
JP (33).

Poor nutrition quality, excess energy intake, physical
inactivity, obesity, and cardiovascular diseases pave
the way for several non-infectious diseases, including
type 2 diabetes, metabolic syndrome, and cancer.
Epidemiological research on overweight or obese
workers identified common characteristics such as long
working hours, shift work, and job stress, revealing
that these conditions affect all healthcare workers and
increase their vulnerability to weight gain (34).

In present study, most participants were overweight
according to WHO classification, and the mean BMI
value of men was higher than women. Analysis of the
relationship between JP and the diet quality of female
healthcare workers revealed a positive correlation
between the HDI-2020 values and JP. Specifically, it
was observed that the individuals with higher HDI-
2020 scores had a higher JP. These results comply with
the research implying the importance of nutrition on
cognitive functions, energy levels, and general welfare
(35-37). Nutrition and health are two significant
concepts that are mentioned together. Healthy
nutrition, characterized as consuming nutrient-rich
foods and avoiding excess unhealthy ones, can provide
daily energy and macro and micronutrients needed by
individuals for accomplishing their duties. Although
research regarding the relationship between HDI-2020
and JP is scarce, the limited data indicate that healthy
nutrition is closely related to improvement in cognitive
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functions, increase in energy levels and concentration,
emotional state and stress management, productivity,
and therefore, the JP (38, 39).

In this study, the logistic regression analysis revealed
that being a health professional, having a high
education level, a high ASHN point, and HDI-2020
compliant fibre consumption (>25g/day) positively
affects the JP. Although there is no specific research
about the relationship between dietary fibre intake
and JP, it is widely accepted that foods with high fibre
content positively affect general health and energy
balance and, therefore, the JP of healthcare workers.
Dietary fibre and whole grains include a unique mixture
of bioactive compounds such as resistant starches,
vitamins, minerals, phytochemicals, and antioxidants.
In recent years, research about the potential health
benefits of dietary fibre has gained attention. It has
been postulated that the beneficial effects of dietary
fibres on general health are related to the changes in
intestinal viscosity and hormone production, nutrient
absorption, intestinal motility, and production of short-
chain fatty acids (40). On the other hand, this study is
the first to report the favorable effects of dietary fibres,
diet quality, and healthy nutrition habits on JP.

This study has several limitations that should be
considered when evaluating its findings. First, as it is
a cross-sectional study, it cannot establish a cause-
and-effect relationship. Second, the study sample was
relatively small and heterogeneous. Third, it did not
include a control group. Therefore, these findings must
be validated through randomized controlled trials with
larger and more diverse participant samples.

CONCLUSION

In present study, a positive correlation has been found
between JP and healthy eating habits, particularly
those involving sufficient fibre intake. These results
highlight the importance of promoting and maintaining
healthy nutrition to enhance JP. Further research
should be conducted to identify potential interventions
to improve nutritional habits and develop strategies to
enhance the dietary quality of healthcare workers.
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ORIGINAL ARTICLE

IMAGING PREDICTORS OF CONTRACTURE
IN DUPUYTREN'’S DISEASE: MULTIMODAL
ULTRASONOGRAPHIC PERSPECTIVE

Dupuytren Hastaliginda Kontraktiir Gelisiminin Goriintiileme
Yontemleriyle Ongériilmesi: Multimodal Ultrasonografik
Degerlendirme

Erdem OZKAN', Mehtap BALABAN?, Elif Banu GULER?, Atilla Hikmet CILENGIR*

ABSTRACT

Objective: To investigate ultrasonographic (US), color Doppler ultrasonographic (CDUS), and strain elastog-
raphy (SEL) characteristics of Dupuytren's disease (DD) and assess their relationship with clinical findings
and lesion morphology.

Material and Methods: A total of 226 patients (153 males, 73 females; mean age: 61.5 + 9.9 years) and 226
lesions were retrospectively analyzed. Lesions were evaluated using B-mode US, CDUS, and SEL for echoge-
nicity, morphology, dimensions, vascularity, stiffness, and anatomical relationships. Flexion deformity and
extension of flexor tendons and/or muscular structures were recorded. Statistical comparisons were perfor-
med using chi-square, Mann-Whitney U, and Spearman correlation tests.

Results: Lesions were most frequently located in the 4th (74.3%) and 5th (23.9%) finger. Cord-like morpho-
logy was observed in 62.8%, and 83.6% were hypoechoic. Flexion deformity was detected in 42.9% of cases
and was significantly more frequent in lesions with tendon and/or muscular extension (81.3% vs. 0%; p <
0.001). The deformity was also more common in cord-like than nodular lesions (66.2% vs. 3.6%, p < 0.001).
Iso-hyperechoic lesions were more likely to be associated with deformity compared to hypoechoic ones
(59.5% vs. 39.7%, p = 0.026). In SEL, 52.7% of lesions were stiff, 41.2% moderate, and 6.2% soft. Lesions with
deformity had significantly greater anterior-posterior (AP) diameter (p = 0.001). A moderate correlation
existed between transverse and AP size (p = 0.631, p < 0.001).

Conclusion: Flexion deformity in DD is strongly associated with tendon/muscular extension and lesion
morphology. US and SEL parameters offer significant value in clinical evaluation, enabling early identification
of severe disease and aiding therapeutic planning.

Keywords: Dupuytren Contracture; Ultrasound; Elastography; Flexion Deformity

OZET

Amag: Bu calismada Dupuytren hastaliginda ultrasonografi (US), renkli Doppler US (RDUS) ve strain elastog-
rafi (SEL) bulgularinin degerlendirilmesi ve bu bulgularin klinik bulgular ve lezyon morfolojisiyle iliskilerinin
arastirilmasi amaglandi.

Gereg ve Yontemler: Toplam 226 hasta (153 erkek, 73 kadin; ortalama yas: 61,5 + 9,9 yil) ve 226 lezyon
retrospektif olarak analiz edildi. Lezyonlar, B-mod US, RDUS ve SEL ile ekojenite, morfoloji, boyutlar, vaskiila-
rite, sertlik ve anatomik komsuluk agisindan degerlendirildi. Fleksiyon deformitesi ve fleksér tendon ve/veya
muskdiler yapilara uzanim kaydedildi. Karsilastirmalarda ki-kare testi, Mann-Whitney U testi ve Spearman
korelasyon analizi kullanildi.

Bulgular: Lezyonlar en sik 4. (%74,3) ve 5. (%23,9) parmaklar diizeyinde lokalizeydi. Morfolojik olarak lezyon-
larin %62,8'i kord seklindeydi ve %83,6'si hipoekoikti. Fleksiyon deformitesi vakalarin %42,9'unda saptandi
ve tendon ve/veya muskiiler yapilara uzanimi olan lezyonlarda belirgin olarak daha sik gérildi (%81,3 vs.
%0; p <0,001). Ayrica, deformite kord morfolojisine sahip lezyonlarda (%66,2) nodiiler olanlara (%3,6) kiyas-
la daha yaygindi (p < 0,001). izo-hiperekoik lezyonlarda deformite gériilme orani hipoekoik lezyonlara gére
anlamli derecede fazlaydi (%59,5 vs. %39,7; p = 0,026). SEL ile yapilan degerlendirmede lezyonlarin %52,7'si
sert, %41,2'si orta sertlikte, %6,2'si yumusak olarak siniflandirildi. Deformitesi olan lezyonlarin anterior-pos-
terior (AP) gaplari daha genisti (p = 0,001). Transvers ve AP gaplar arasinda orta diizeyde korelasyon saptandi
(p=0,631, p<0,001).

Sonug: Dupuytren hastaliginda fleksiyon deformitesi, 6zellikle tendon veya norovaskiler yapilara uzanimi
olan ve kord morfolojisine sahip lezyonlarla yakindan iliskilidir. Ultrasonografi ve elastografi bulgulari, hasta-
ligin ciddiyetini 6ngérmede ve tedavi planlamasinda degerli bilgiler sunabilir.

Anahtar Kelimeler: Dupuytren Kontraktiirii; Ultrasonografi; Elastografi; Fleksiyon Deformitesi
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INTRODUCTION

Dupuytren’s disease (DD) is a long-standing
fibroproliferative disorder of the hand, marked by a
gradual thickening and contraction of the palmar fascia,
eventually leading to permanent flexion deformities,
most often affecting the fourth and fifth digits (1).
Dupuytren’s disease is considered the most common
type of superficial fibromatosis, with an estimated
prevalence of 1-2% in the general population,
increasing significantly with age (2). It predominantly
affects men and often presents bilaterally (2). Previous
research suggests that DD has a multifactorial
etiology, involving both genetic predispositions and
environmental influences (3). Well-known risk factors
for DD are older age, male sex, and a family history of
the condition (4). In addition, several comorbidities
such as diabetes mellitus, epilepsy, liver diseases,
hyperlipidemia, and adhesive capsulitis have also been
associated with an elevated risk of developing DD.
Lifestyle elements like smoking, heavy alcohol use, and
repetitive manual labor have likewise been linked to a
higher susceptibility to DD (5). It is believed that the
pathogenesis of DD is mediated by fibrogenic cytokines,
including TGF-B, FGF, and the Wnt signaling pathway (a
key regulator of cell proliferation, differentiation, and
fibrogenesis), all of which can be triggered by diverse
biological stimuli (6).

While commonly known as palmar fibromatosis, the
designation 'Dupuytren’s contracture' is generally used
when flexion deformities of the fingers are clinically
present (7). Clinically, the disease is characterized
by firm, non-tender nodules located beneath the
palmar skin, which gradually progress and may cause
retraction of the tendons, eventually leading to
flexion deformities of the fourth and fifth fingers (8).
Despite characteristic lesion localization and clinical
findings pointing toward DD, imaging is essential to
rule out differential diagnoses such as tenosynovitis,
trigger finger, ganglion cysts, and other soft tissue
pathologies. In addition, imaging techniques allow for
accurate assessment of lesion size and its anatomical
relationship with adjacent tendons and muscular
structures (9). B-mode ultrasonography (US) is
the principal and most commonly utilized imaging
technique for assessing superficial soft tissue lesions.
It facilitates distinguishing solid structures from cystic
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components within a lesion. Color Doppler US (CDUS)
is useful for evaluating the vascular supply within the
lesion. Sonoelastography (SEL) is a modern technique
that provides additional diagnostic value when
assessing tendons, ligaments, muscles, and superficial
soft tissue lesions in the musculoskeletal system (10).
SEL is broadly categorized into two types: shear wave
and strain elastography. Shear wave elastography
provides quantitative data on tissue stiffness in
kilopascals, whereas strain elastography uses color
mapping to qualitatively represent tissue hardness as
soft or stiff. Strain (compression) elastography is more
practical and user-friendly for evaluating superficial
lesions like those observed in DD.

At present, no curative treatment exists for DD.
Conservative management strategies, such as
modifying daily activities, applying topical agents, or
administering corticosteroid injections, can be used in
certain patients to reduce symptoms or delay disease
progression (11). Flexion contractures may be improved
using methods like percutaneous needle fasciotomy,
collagenase derived from Clostridium histolyticum, or
limited fasciectomy, yet these interventions are not
curative. The recurrence rate after surgical intervention
ranges from 21% to 85% within five years, depending
on the treatment modality and how recurrence is
defined (12). In light of these factors, treatment plans
should be tailored according to individual patient
characteristics. Within this framework, imaging
(especially ultrasonography) serves a key function in
informing therapeutic choices and guiding procedural
strategy. Furthermore, ultrasonography supports
the application of minimally invasive techniques
like intralesional injections and aids in efficient post-
treatment follow-up (9).

Although ultrasonographic findings of Dupuytren’s
disease have been described previously, studies directly
correlating these imaging parameters with flexion
deformity severity remain limited. This study aims
to fill this gap by providing a systematic multimodal
ultrasonographic assessment.

MATERIAL AND METHODS

This retrospective descriptive study was approved by
the Clinical Research Ethics Committee of our institution
(Decision No: E2-23-5833, dated December 6, 2023)
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before commencement. We retrospectively reviewed
ultrasonographic reports and corresponding
sonographic image sequences of patients preliminarily
diagnosed with DD between May 2020 and October
2023. A radiologist with 14 years of experience in
musculoskeletal US re-evaluated all examinations.
Cases with unilateral involvement were included, and
in patients with multiple lesions, the most prominent
lesion was selected for analysis. Clinical and physical
examination data were also evaluated. Exclusion
criteria included a history of rheumatologic disease,
malignancy, prior hand surgery, or trauma to the hand.
All ultrasound evaluations were conducted with the
patient seated and the examined hand placed in a
supinated position resting on the anterior surface of
the thigh. Lesion size was recorded in both transverse
and longitudinal planes. Each lesion was assessed
using B-mode US, CDUS imaging, and strain SEL, all
performed independently by the same radiologist. All
evaluations were carried out using a high-frequency
linear probe (5-11 MHz) with the GE Logiq S7 Expert
system (GE Healthcare, Milwaukee, WI, USA). Color
Doppler ultrasonography was employed to evaluate
vascularity within each lesion. Strain SEL was carried
out simultaneously, utilizing the same transducer and
identical patient positioning as in the B-mode and
Doppler evaluations. Tissue elasticity was assessed by
applying light manual compression and decompression
with the transducer, relying on real-time elastographic
color maps superimposed on B-mode images. In
elastographic mapping, soft areas appeared red,
moderately stiff tissues were displayed in yellow, and
firm regions were depicted in green or blue.

We assessed whether DD-related nodules or cords
were present, recorded their affected digit localization,
measured their size and echogenicity, and noted
their extension to flexor tendons (flexor digitorum
superficialis and profundus). Additional evaluations
included intralesional vascularity on CDUS and
tissue elasticity on strain elastography. In the color-
coded elastograms, red indicated soft tissue, green
represented intermediate stiffness, and blue denoted
firm consistency. Lesion size was measured in both
transverse and longitudinal axes using B-mode US.
Lesion echogenicity was evaluated in comparison to
the adjacent tendon and classified as hypoechoic,
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isoechoic, or hyperechoic.

All statistical analyses were carried out using IBM SPSS
Statistics software (Version 22.0; Armonk, NY, USA),
applying a 95% confidence interval. The distribution of
numerical variables was assessed for normality using
the Shapiro—Wilk test. As the data did not follow a
normal distribution, comparisons were performed
using the chi-square test or Mann—-Whitney U test.
Anatomical variation differences were specifically
analyzed using the Mann—-Whitney U test. A p-value
less than 0.05 was considered statistically significant.

RESULTS

A total of 226 patients were enrolled in the study,
including 153 males (67.7%) and 73 females (32.3%).
The mean age of the study population was 61.46 £ 9.9
years, ranging from 23 to 81 years. Female patients
had a slightly greater mean age (62.12 + 10.96 years)
than male patients (61.15 * 9.40 years).

The right hand was affected in 59.3% of cases (n=134),
whereas the left hand was involved in 40.7% (n=92).
Right-hand lesions were more frequently observed in
female patients (71.2%) than in male patients (53.6%).
Analysis of etiological factors associated with DD
revealed diabetes mellitus as the most frequently
encountered comorbidity (34.1%, n=77), followed
by tobacco use (17.7%, n=40). Epilepsy and alcohol
consumption were identified as rare etiological factors.
The majority of lesions (83.6%, n=189) demonstrated
hypoechoic  characteristics on  B-mode  US.
Morphological assessment revealed that 62.8% of
lesions (n=142) exhibited a cord-like configuration,

while 37.2% (n=84) presented with nodular
morphology.
Color Doppler ultrasonography evaluation

demonstrated vascularityinonly 3 lesions (1.3%) (Figure
1). Sonoelastographic (SEL) assessment revealed that
52.7% of lesions (n=119) were characterized as stiff,
41.2% (n=93) as moderately stiff, and 6.2% (n=14) as
soft (Figure 2). Comparative analysis between genders
revealed that males had significantly larger anterior-
posterior (AP) dimensions compared to females
(p=0.043), while no significant difference was observed
in transverse dimensions (p=0.229).

Mean lesion dimensions were 10.99+6.05 mm in the
transverseplaneand4.80£2.91 mminthe AP dimension.
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Anatomical distribution showed that 74.3% of lesions  Flexion deformity was observed in 42.9% of patients
(n=168) were localized to the 4th finger, 23.9% (n=54) (n=97) (Figure 3).

to the 5th finger, with 3rd finger being uncommon Demographic, clinical, and lesion characteristics are
(1.8%, n=4). Extension to flexor tendons or muscle described in table 1.

structures was present in 52.4% of patients (n=118). A significant positive correlation was identified

Figure1.Gray-scaleand power Doppler ultrasound (US)image of a superficial hypoechoiclesion (bluearrow)located
on the palmar aspect of the right hand in one patient, showing no vascular flow(a). In a different patient, a hypoe-
choic lesion (yellow arrow) in the left third finger demonstrates mild internal vascularity on power Doppler US (b).

Figure 2. Strain elastography image demonstrating a superficial lesion (blue arrows) on the palmar aspect of the
right hand, exhibiting predominantly green coloration suggestive of intermediate stiffness (a). A separate case
shows a hypoechoic lesion (white arrows) in the third ray of the left hand with predominantly blue coloration on
strain elastography, consistent with increased stiffness (b).

Figure 3. Gray-scale ultrasound image showing nodular lesions (green stars) on the palmar aspect of the hand
with spiculated extensions toward the skin (yellow arrow) (a). A flexion contracture caused by the lesion is de-
monstrated in the same patient (blue circle) (b).
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Table 1. Demographic, Clinical, and Lesion Characteristics of Patients with Dupuytren’s Disease

Parameter Category n (%)
Sex Female 73 (32.3%)
Male 153 (67.7%)
Age (mean £SD) years Female 62.12 £ 10.96
Male 61.15+9.40
Overall 61.46+9.9
Side Right 134 (59.3%)
Left 92 (40.7%)
Diabetes No 149 (65.9%)
Yes 77 (34.1%)
Smoking No 186 (82.3%)
Yes 40 (17.7%)
Epilepsy No 225 (99.6%)
Yes 1(0.4%)
Alcohol use No 225 (99.6%)
Yes 1(0.4%)
Lesion Localization 3 finger 4(1.8%)
4t finger 168 (74.3%)
5t finger 54 (23.9%)
Lesion Echogenicity Hypoechoic 189 (83.6%)
Iso-hyperechoic 37 (16.4%)
Lesion Type Nodular 84 (37.2%)
Cord shape 142 (62.8%)
Flexor tendon/muscle relation Absent 107 (47.6%)
Present 118 (52.4%)
Flexion deformity Absent 129 (57.1%)
Present 97 (42.9%)
CDUS feature Absent 223 (98.7%)
Present 3(1.3%)
SEL feature Stiff (hard) 119 (52.7%)
Moderately stiff 93 (41.2%)
Soft 14 (6.2%)

CDUS: Color Doppler Ultrasound; SEL: Sonoelastography

between the presence of flexor tendon or muscular
extension and AP dimension (p=0.017), indicating that
lesions with anatomical extension exhibited larger AP
measurements.

A robust relationship was established between lesion
morphology and dimensions. Cord-shaped lesions
demonstrated significantly larger dimensions in both
transverse and AP planes compared to nodular lesions
(p<0.001 for both dimensions).

The relationship between lesion size and radiological

findings and clinical data is summarized in table 2.

The strongest associations with the development of
flexion deformity were observed with flexor tendon
or muscle involvement and lesion morphology.
Among lesions with such structural extension, 81.5%
demonstrated flexion deformity, whereas none of the
lesions without extension developed any deformity.
This association was statistically significant (x? = 149.49,
p < 0.001). Additionally, cord-shaped lesions exhibited
a significantly higher rate of flexion deformity (66.2%)
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compared to nodular lesions (3.6%) (p<0.001).

Male patients demonstrated significantly higher rates
of flexion deformity compared to females (49.0% vs
30.1%, p=0.007). Furthermore, patients with flexion
deformity presented with significantly larger AP
dimensions and advanced age (p=0.001 and p=0.008,
respectively).

A significant relationship was established between
lesion localization and flexion deformity development
(p=0.006). The highest rate of flexion deformity was
observed in the 4th finger (59.3%), while the lowest
rate occurred in the 3rd finger (0.0%). Lesions in the4th

Bozok Tip Derg 2025;15(4):420-429
Bozok Med J 2025;15(4):420-429

finger demonstrated a flexion deformity rate of 38.7%.
Iso-hyperechoic lesions exhibited significantly higher
rates of flexion deformity compared to hypoechoic
lesions (59.5% vs 39.7%, respectively, p=0.026).

Other comparative findings are summarized in table 3.
4th finger demonstrated a flexion deformity rate of
38.7%.

Iso-hyperechoic lesions exhibited significantly higher
rates of flexion deformity compared to hypoechoic
lesions (59.5% vs 39.7%, respectively, p=0.026).

Other comparative findings are summarized in table 3.
A strong positive correlation was identified between

Table 2. Lesion Dimensions by Clinical and Sonographic Characteristics

Lesion Dimension | Variable Group Mean + SD (mm) | Mean Rank p-value
Transverse Female 10.94 +6.83 105.47 .229
Sex Male 11.02 £ 5.66 116.62
Anterior-Posterior Female 4.49 +3.06 96.32 .043*
Male 4.95+2.83 114.59
Transverse Hypoechoic 11.35+6.21 116.73 .053
Lesion Echogenicity Iso-hyperechoic 9.21+4.87 94.07
Anterior-Posterior Hypoechoic 4,90 +3.08 108.84 .855
Iso-hyperechoic 4.25+1.66 106.71
Transverse Nodular 9.28 +4.84 91.70 <.001*
Lesion Type Cord shape 12.01+6.47 125.69
Anterior-Posterior Nodular 4.02+2.92 85.04 <.001*
Cord shape 5.29+2.80 123.43
Transverse No extension 10.44 +5.13 108.57 331
Extension present 11.50+6.76 117.02
Anterior-Posterior | Flexor Tendon/Muscle Extension | No extension 4.56 +3.22 98.03 .017*
Extension present 5.02 £2.58 118.41
Transverse No 10.31+5.03 107.03 0.111
Yes 12.48 +7.22 121.02
Anterior-Posterior No 4.47 £3.10 96.68 <0.001*
Flexion Deformity Yes 5.30%2.55 125.37
Transverse No 10.91 +5.90 112.48 0.304
Yes 17.60 + 13.55 110.75
Anterior-Posterior No 4.80+2.92 108.48 0.959
Vascularization in CDUS Yes 4.40 +2.26 110.75
Transverse Stiff (Hard) 11.59+6.1 111.83 0.118
Moderately Stiff and Soft | 10.43 +5.7 98.61
Anterior-Posterior | SEL Stiff (Hard) 4.66 +2.59 100.59 0.797
Moderately Stiff and Soft | 5.00 + 3.24 102.73

CDUS: Color Doppler Ultrasound; SEL: Sonoelastography; SD: Standart deviation Note: Mean + SD values are calculated per group based on actual lesion measurements. Mean Rank values
are derived from Mann—Whitney U tests. Statistically significant p-values are shown in bold.
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Table 3. Associations Between Patient and Lesion Characteristics and the Presence of Tendon/Muscle Involve-

ment and Flexion Deformity

Comparison Group/Category Positive Finding Rate (%) | x*/ p value

Sex vs Tendon/Muscle Involvement Female 43.8 3.364 /0.067
Male 56.9

Affected Side vs Tendon/Muscle Involvement Right Hand 51.5 0.178/0.673
Left Hand 54.3

Lesion Localization vs Tendon/Muscle Involvement | 3™ finger 25.0 4.004 /0.135
4t finger 50.0
5t finger 63.0

Vascularization vs Tendon/Muscle Involvement Absent 52.9 0.455 / 0.500
Present 333

Echogenicity vs Tendon/Muscle Involvement Hypoechoic 50.3 2.646 /0.104
Iso-hyperechoic 64.9

Sex vs Flexion Deformity Female 30.1 7.193 /0.007*
Male 49.0

Affected Side vs Flexion Deformity Right Hand 40.3 0.924 /0.337
Left Hand 46.7

Lesion Localization vs Flexion Deformity 31 finger 0.0 10.119/0.006*
4t finger 38.7
5t finger 59.3

Echogenicity vs Flexion Deformity Hypoechoic 39.7 4.940 /0.026*
Iso-hyperechoic 59.5

Vascularization vs Flexion Deformity Absent 43.0 0.114/0.736
Present 333

Tendon/Muscle Involvement vs Flexion Deformity Absent 0.0 149.49 / <0.001*
Present 81.5

Lesion Morphology vs Flexion Deformity Nodular 3.6 84.493 / <0.001*
Cord-like 66.2

X*: Chi-square; %: Percentage; p: p-value; Tendon/muscle involvement refers to lesion extension to adjacent flexor tendons or muscle structures.

transverse and anterior-posterior lesion dimensions
(Spearman's p=0.631, p<0.001). This finding indicates
that larger lesions tend to demonstrate growth in both
dimensional planes, suggesting uniform expansion
patterns in advanced disease stages.

DISCUSSION

This study analyzed various sonographic features of
DD lesions (echogenicity, lesion size, flexor tendon or
muscle extension, strain elastography-based stiffness,
and CDUS vascularity) to exploretheir associations with
the occurrence of flexion contractures. Demographic
variables, including age, sex, and relevant etiologic
factors, were also examined in relation to the imaging

characteristics observed.

Our findings showed a male predominance (male/
female ratio = 2.1:1), which aligns with previous
studies. Literature reports indicate that men are
affected approximately twice as often as women,
with a more aggressive disease course in males. Some
publications indicate that male predominance is less
pronounced than previously thought and that this ratio
changes with age (13). Furthermore, earlier disease
onset is associated with increased severity of disease
progression (14).

The observation that AP lesion dimensions were
significantly greater in male patients carries clinical
relevance (p=0.043). This finding supports the
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hypothesis that the disease exhibits a more aggressive
course in males. According to existing literature,
DD in males tends to have earlier onset, advances
more rapidly, and recurs more frequently (15). The
notably higher frequency of flexion deformity in
male patients observed in our study may represent
a clinical manifestation of the disease’s more severe
course in this group (p=0.007). Hormonal mechanisms
are thought to contribute significantly to these sex-
based differences in disease severity. It has been
suggested that estrogen exerts a protective influence
in females, whereas testosterone may promote fibrous
tissue proliferation in males (16). The increase in DD
prevalence among women in the postmenopausal
period further supports the hormonal hypothesis.
Moreover, the significantly older age of patients
presenting with flexion deformity  reflects the
chronic and progressive character of DD (p=0.008).
This observation suggests that age may serve as an
independent prognostic indicator and underscores the
value of early recognition and treatment.

A notable finding in our study was that lesions with
cord-like morphology were significantly larger in both
transverse and anteroposterior dimensions than those
with a nodular pattern (p<0.001 for both). This result
highlights the potential prognostic value of lesion
morphology in staging the disease and anticipating its
progression. Vanek et al. reported that identifying cord
morphology on ultrasound may assist in predicting post-
treatment outcomes (17). Aligned with their findings,
our study also revealed a strong prognostic association
between lesion morphology and contracture, with a
66.2% deformity rate in cord-shaped lesions versus just
3.6% in nodular ones (p<0.001). This disparity likely
reflects distinct phases in the disease’s underlying
pathogenesis. The nodular phase is dominated by
myofibroblast activity and TGF-B signaling, whereas
the cord phase is characterized by mature collagen
deposition and contracture formation (6, 18). Thus,
the high rate of flexion deformity in cord-like lesions
suggests that this morphological transformation serves
as a strong marker of functional compromise.

One of the strongest findings of our study is that while
flexion deformity was observed in 81.3% of lesions
with tendon and/or muscular extension, no deformity
was detected in any lesions without extension
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(p<0.001). This dramatic result demonstrates that
anatomical proximity is the most critical factor
determining the clinical course of the disease.
Consistent with our findings, previous anatomical and
ultrasonographic studies have suggested that the close
spatial relationship between Dupuytren lesions and
flexor tendons may mechanically contribute to the
development of flexion deformities (8, 19). Therefore,
evaluating tendon involvement via preoperative
ultrasonography may provide valuable insight for
surgical risk stratification and for informing patients.
Analysis based on lesion localization revealed that
flexion deformity occurred in 59.3% of cases involving
the 5th finger and 38.7% of those affecting the 4th
finger (p=0.006), indicating that anatomical site plays
a prognostic role. This difference may be attributable
to anatomical features of the fourth intermetacarpal
space, which may predispose to flexor tendon
compression. Prior studies have shown that DD most
commonly and severely affects the 4th and 5th digits
(20). Our finding supports this knowledge while also
demonstrating that US determination of localization
has prognostic value.

Our finding of no statistically significant correlation
between lesion stiffness on SEL and lesion size (p >
0.05) is particularly notable. Currently, no studies in
the literature have demonstrated a direct correlation
between elastographic stiffness and lesion size; existing
reports primarily focus on using SEL to characterize
lesion consistency and morphology, such as nodular
versus cord types (21). Variations in technique and
patient selection criteria may account for these
inconsistent results. Despite these limitations, we
consider our findings to offer original insights that
may enrich the current literature. Future multicenter
studies with larger patient populations could further
validate these results.

The more frequent occurrence of flexion deformity
in iso-hyperechoic lesions suggests a relationship
between echogenicity and disease activity (p=0.026).
Molenkamp et al. found that hypoechoic nodules
observed on ultrasound correlate with increased
myofibroblast content on histopathologic examination
(r = -0.4; p = 0.002) (22). This finding suggests that
echogenicity may be an imaging biomarker reflecting
nodule activity.
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The very low number of patients with vascularization
detected by CDUS (1.3%) and the lack of significant
relationship with clinical findings suggest that CDUS
has limited value in this disease. This aligns with
existing knowledge that the contracture phase of DD
is dominated by avascular fibrous structures (23).
Nonetheless, increased vascularity has been reported
during the early nodular stage of the disease (23). This
discrepancy may be attributed to the fact that most
patients in our study were in more advanced disease
stages.

In contrast to previous studies primarily describing
the descriptive sonographic features of Dupuytren’s
disease, our research focuses on quantifying the
associations between imaging findings and the
development of flexion deformity. This approach
provides practical prognostic information that may aid
clinicians in stratifying patients based on deformity
risk.

Our study has several limitations. Its retrospective
design, absence of follow-up data, and lack of
standardization in elastographic evaluation are the
main constraints. Additionally, the low positivity of
CDUS makes interpretation of results related to this
modality challenging.

CONCLUSION

Ultrasonography and elastography offer significant
prognostic insight in the management of Dupuytren’s
contracture. Among the evaluated variables, flexor
tendon involvement stands out as the most reliable
predictor of contracture development. In addition,
cord-like lesion morphology, male sex, and localization
to the fourth finger were found to be relevant clinical
risk factors. These results may serve as a foundation
for more accurate risk stratification and individualized
treatment planning, allowing clinicians to make better-
informed decisions regarding surgical strategies
and patient communication. Routine incorporation
of standardized ultrasound protocols into clinical
workflows is recommended to improve patient
outcomes in the treatment of this condition.
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ORIGINAL ARTICLE

LATERAL EPICONDYLITIS OR FIBROMYALGIA TENDER
POINT? DIAGNOSTIC PITFALLS AND THE RISK OF

UNNECESSARY ESWT

Lateral Epikondilit mi, Yoksa Fibromiyalji Hassas Noktasi mi?
Tanisal Yanilgilar ve Gereksiz ESWT Uygulama Riski

Gulseren DEMIR KARAKILIC', Sefa Gumruk ASLAN?, Ferda SUREL®

ABSTRACT

Objective: This study aimed to determine the frequency of fibromyalgia syndrome (FMS) in patients with
lateral epicondylitis (LE) receiving Extracorporeal Shock Wave Therapy (ESWT).

Material and Methods: All patients who received ESWT in the City Hospital Physical Therapy Unit betwe-
en January 2017 and December 2023 were retrospectively reviewed, and those diagnosed with LE were
included. Demographic data such as age, gender, side of epicondylitis, number of ESWT sessions, invoice
amount, cost, and presence of FMS were recorded.

Results: A total of 2810 patients were included; 1851 had unilateral and 959 bilateral LE. Among unilateral
cases, 71.3% were women, while in bilateral cases, 79.4% were women, showing a significant gender dif-
ference (p:<0.001). The mean ages of unilateral (46.30+12.73) and bilateral (46.54+11.83) groups did not
differ significantly (p=0.626). FMS was found in 0.6% of unilateral and 19.2% of bilateral cases, indicating a
significant difference (p:<0.001). Both LE and FMS were more common in women and middle-aged patients.
Conclusion: This study is the first to investigate FMS frequency in LE. Bilateral LE patients showed a higher
FMS rate compared to the general population. The lateral epicondyle, a common pain site in fiboromyalgia
criteria, may cause diagnostic confusion, leading to misdiagnosis of LE and unnecessary ESWT. Clinicians
should consider FMS, particularly in bilateral cases, and prioritize multidisciplinary fibromyalgia manage-
ment, including medication, exercise, and lifestyle modification to prevent unnecessary and costly ESWT
treatments.

Keywords: Lateral Epicondylitis; Extracorporeal Shock Wave Therapy; Fibromyalgia Syndrome; Prevalence

OZET

Amag: Bu galismanin amaci, Ekstrakorporeal Sok Dalga Tedavisi (ESWT) alan lateral epikondilitli hastalarda
fibromiyalji sendromu sikligini belirlemektir.

Gereg ve Yontemler: Ocak 2017-Aralik 2023 tarihleri arasinda Sehir Hastanesi Fizik Tedavi Unitesi’nde ESWT
tedavisi goren hastalar geriye donuk olarak tarandi ve lateral epikondilit tanisi alanlar ¢alismaya dahil edildi.
Hastalarin yas, cinsiyet, epikondilit tarafi, ESWT seans sayisi, fatura tutari, maliyet ve fibromiyalji sendromu
tanisi kayit altina alindi.

Bulgular: Toplam 2810 hasta incelendi; 1851’i tek tarafli, 959’u bilateral epikondilit tanisi aldi. Tek tarafli
olgularin %71,3’0, bilateral olgularin %79,4’G kadindi ve cinsiyet agisindan anlamli fark bulundu (p=0,000).
Yas ortalamalari benzerdi (p=0,626). Fibromiyalji sendromu tek tarafli olgularda %0,6, bilateral olgularda
%19,2 oraninda saptandi ve fark anlamliydi (p=0,000). Her iki hastaligin da kadinlarda ve orta yasta daha sik
oldugu gorildi.

Sonug: Bu galisma, lateral epikondilitte fibromiyalji sendromu sikligini inceleyen ilk arastirmadir. Bilateral
olgularda fibromiyalji sikligi normal popilasyona gore artis gostermistir. Lateral epikondil, fibromiyalji tani
kriterlerindeki yaygin agr bolgelerinden biridir ve bu durum tanisal karisikliga yol agabilir. Bazi hastalara
fibromiyalji yerine yanhslikla lateral epikondilit tanisi konularak gereksiz ESWT uygulanmis olabilir. Klinik
degerlendirmede, ozellikle bilateral olgularda fibromiyaljinin eslik edebilecegi akilda tutulmali ve uygun
multidisipliner tedavi yaklasimlari 6ncelikli olarak diisiinilmelidir.

Anahtar Kelimeler: Lateral Epikondilit; Ekstrakorporeal Sok Dalga Tedavisi; Fibromiyalji Sendromu;, Prevalans
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INTRODUCTION

Lateral epicondylitis (LE) is one of the most common
causes of non-traumatic elbow pain, which develops
as a result of repetitive stresses due to overuse of the
forearm muscles, and is also called tennis elbow (1, 2).
It is characterized by pain in the lateral epicondyle of
the humerus to which the extensor muscles of the wrist
attach, and on the extensor surface of the forearm.
This condition occurs as a result of excessive and
misuse of the extremity, repetitive wrist movements
and microtraumas due to gripping activities (3). It
has a prevalence ranging from 1-3% in the general
population, and the age of onset is generally between
35-55 years. It is seen in women and more often on
the dominant hand side. Typical symptom duration is
between 6 and 24 months (4).

Although conservative and surgical treatment
methods can be used in the treatment, conservative
treatment methods provide improvement in 95% of
the cases (5). The main aim of treatment is to relieve
pain, regain lost functions and return to normal
occupational and daily life activities. Rest, patient
education, behavior modification, non-steroidal anti-
inflammatory drugs (NSAID), splint and orthosis use,
ice application, electrotherapy, massage, manual
therapy, stretching and strengthening exercises,
Extracorporeal Shock Wave Therapy (ESWT), dry
needling, taping, balneotherapy, cryotherapy, steroid
injections, platelet-rich plasma (PRP), hyaluronic acid
injections and prolotherapy applications are available
conservative treatment alternatives include (5).

ESWT is a treatment method for applying high-intensity
pressure waves created outside the body to the desired
area of the body through an ellipsoid-shaped head.
ESWT has been applied in the field of medicine since
the 1980s. It is thought that it stimulates angiogenesis
by increasing the diffusion of cytokinin from the vessels,
and provides an effect by creating neovascularization
in the tendon-bone region. It is mentioned that it is an
effective treatment for the treatment of patients with
resistant LE in many studies (6, 7).

Fibromyalgia syndrome (FMS) is a disease in which
widespread pain in soft tissues is the leading
role, accompanied by other somatic symptoms,
especially fatigue, sleep disorders and tenderness
in soft tissues (8). Although it is more common in
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women, its prevalence in Turkey was found to be 3.9-
5.6% (9, 10). The etiology and pathogenesis of the
disease have not been clearly explained yet, and it
is thought to be multifactorial. FMS causes physical
and emotional deterioration in the patient's quality
of life and difficulty in performing activities of daily
living. Along with pain, which is the main symptom of
the disease, other symptoms also contribute to this
condition. Diagnostic criteria for the diagnosis of the
disease have changed and developed over the years,
but a gold standard diagnostic method has not been
established yet. Until the pathophysiology is better
elucidated and biomarkers are identified, diagnosis
will remain dependent on patient reporting and clinical
assessment (11).

The lateral epicondyle region, which is one of the 18
tender points in the ACR (American Rheumatology
Society) 1990 FMS Classification Criteria and one of
the common pain areas in the ACR 2016 Diagnostic
Criteria, may cause diagnostic confusion (12, 13).
The diagnostic difficulties of FMS and its potential
to be confused with other musculoskeletal diseases
were evaluated in a review published in 2014; it was
reported that FMS is characterized by widespread
pain and tenderness points and can be confused
with other localized pain syndromes, which can lead
to misdiagnosis and unnecessary treatments (14).
Similarly, it was emphasized that the widespread pain
and tender points of FMS can be confused with other
localized pain syndromes like LE in 2016 (12). It has
been reported that myofascial pain syndrome and
FMS may cause LE -like symptoms, which increases
the risk of misdiagnosis. It has been reported that
the risk of failure increases when underlying systemic
pain syndromes such as FMS are ignored in evaluating
the effectiveness of methods such as ESWT in the
treatment of LE (15). Similarly, it has been suggested
that the effectiveness of ESWT in LE is limited and
that lack of response in some patients may be due
to underlying systemic factors such as FMS (16). As a
result, patients may have been mistakenly diagnosed
with LE and unnecessarily received ESWT treatment,
although they actually had FMS. There is no data in
the literature on the frequency of FMS in LE. Both FMS
and LE are common in middle-aged and women, and
therefore they can be seen frequently together. The aim
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of this study was to determine the frequency of FMS in
patients with LE receiving ESWT treatment and to raise
awareness that FMS may cause patients to receive
ESWT treatment unnecessarily and cause a very large
cost unnecessarily. In addition, this study aimed to
contribute to a better understanding of the relationship
between lateral epicondylitis and fibromyalgia and to
provide a basis for future prospective research.

MATERIAL AND METHODS

Study Design: This retrospective study was undertaken
between January 2017 and December 2023. Since
the City Hospital where the study was conducted was
opened in January 2017, the scanning of the study data
started from this date; since the ethical approval was
received in January 2024, the data up to December
2023 were scanned. This study was conducted with the
approval of the City Hospital No. 2 Clinical Research
Ethics Committee (E.Kurul-E2-24-6084) and with the
Chief Physician’s retrospective study permit letter, in
accordance with the Declaration of Helsinki.

Patients: Since the study was retrospective, no
sample calculation was made; all patients diagnosed
with LE and treated with ESWT in the specified date
range were screened. Patients who were examined
in the City Hospital Physical Therapy Unit with the
diagnosis of LE, who were treated with ESWT, whose
contact information could be accessed in the hospital
information system, and who regularly attended their
sessions were included in the study. Patients whose
contact information could not be reached in the
hospital data system, who did not attend their sessions
regularly, and whose file data were missing were
excluded from the study.

Demographic information of patients such as age and
gender, epicondylitis side, number of ESWT sessions,
invoice amount, cost and whether have diagnosis of
FMS were recorded. Patients were classified as those
with unilateral LE (group 1); those with unilateral LE
plus FMS syndrome (group 2); those with bilateral
LE (group 3); and those with bilateral LE plus FMS
syndrome (group 4). After obtaining ethical approval
and the Chief Physician's retrospective study permit
letter, patients' electronic patient card information
was accessed; patients who were diagnosed with
FMS at repeated intervals by Physical Medicine and
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Rehabilitation Polyclinics and who had a drug report
issued for FMS treatment were accepted as FMS. Since
it was a retrospective study, no consent was obtained
from the patients and no contact was made with
the patients, but permission was obtained from the
chief physician to access the retrospective data. Only
patients who received ESWT treatment were included
in the study, and it was not evaluated whether the
patients received any other physiotherapy or medical
treatment. In patients diagnosed with fibromyalgia,
the American College of Rheumatology criteria
were used, and the diagnosis was confirmed during
repeated outpatient follow-up visits. Specifically, the
2016 revised ACR diagnostic criteria were applied for
the diagnosis of fibromyalgia.

ESWT: Radial shock wave therapy was applied to the
patients with the EMS Swiss DolorClast Master ESWT
Device in our study. The treatment was applied to the
lateral epicondyle and the painful points around it,
at 10 Hz, 1.6 - 1.8 bar, 2000 beats, 2 sessions a week,
total of 5 sessions. Ultrasound gel was used to ensure
conductivity during the treatment. The application
was performed with the patient in a sitting position,
shoulder abduction 45, elbow flexed, while supporting
the forearm. The use of the same standardized protocol
for all patients minimized potential methodological
differences in treatment application

Statistical Analysis

All analyses were carried out with SPSS 26.0 (IBM,
USA). The findings of the study are expressed as
frequency and percentages. Parametric tests were
used for normally distributed continuous variables,
while non-parametric tests (Mann—Whitney U) were
applied for variables that did not meet normality
assumptions. Normality analysis was carried out using
Kolmogorov-Smirnov test. The variables that did not
normally distribute are presented as the median and
interquartile range (IQR) with 25-75th percentiles.
Descriptive statistics mean and standard deviation
(meantSD) were used for normally distributed
variables, mean and minimum-maximum values were
used for non-normally distributed variables. Numeric
dependent variables with abnormal distribution were
compared with the Mann-Whitney U test. Categorical
variables were compared using the Chi-Square test.
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P< 0.05 was accepted for statistical significance.

RESULTS

A total of 3170 patients were treated with ESWT due
to LE between January 2017 and December 2023;
200 of these patients were excluded from the study
because they did not complete the ESWT treatment
sessions and this would add to the cost expense, and
160 patients were excluded because their past clinical
information and electronic patient card could not be
accessed. A total of 2810 patients who received ESWT
treatment with the diagnosis of LE were included in
the study.

While 1851 patients were diagnosed with unilateral
epicondylitis, 959 patients were treated with the
diagnosis of bilateral epicondylitis. While 1319 (71.3%)
of the patients with unilateral epicondylitis were
women, 761 (79.4%) of the patients with bilateral
epicondylitis were women and there was a significant
gender difference between groups, and female gender
was more common in bilateral epicondylitis (p: 0.000).
The mean age of patients with unilateral epicondylitis
was 46.30+12.73 years, while the mean age of patients
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with bilateral epicondylitis was 46.54+11.83 years, and
there was no significant difference between the groups
in terms of mean age (p:0.626). (Table 1).

While 11(0.6) of unilateral epicondylitis patients had
FMS, 184(19.2%) of bilateral epicondylitis patients had
FMS and there was a significant difference between the
groups in terms of FMS frequency, and FMS was more
common in bilateral epicondylitis (p: 0.000) (Table 2).

DISCUSSION

We found FMS more common in diagnosed of bilateral
epicondylitis patients treated with ESWT compared
to unilateral epicondylitis patients and to the general
population in our study. We found both LE and FMS
more common in women and middle age. This result
suggests that fibromyalgia assessment should be
considered an integral part of the clinical evaluation,
particularly in cases of bilateral epicondylitis.

LE and FMS are two common diseases in women.
While no significant difference was found in terms
of prevalence in some studies, it was shown that LE
is more common in women in some studies (10, 17).
74.02% of the patients participating in our study were

Table 1. Demographic features of unilateral /bilateral lateral epicondylitis alone (group 1, 3) and lateral epi-
condylitis plus fibromyalgia syndrome patients (group 2, 4)

Unilateral Bilateral p

LE alone LE plus FMS patients | LE alone patients | LE plus FMS patients

patients Group 1 | Group 2 Group 3 Group 4
Frequency (%) 1840(99.4) 11(0.6) 775(80.8) 184(19.2)
Gender p<0,0001
N (%) Female/N 1319(71.3) /532(28.7) 761 (79.4) / 198(20.6)
Male (%)
Age(meantSD) 46.30+12.73 46.54+11.83 0.626
Invoice amount (TL) (mean+SD) 83.71+59.756 167.81+67.885 p<0,0001
Cost (TL) (meanSD) 81.26+41.537 164.45+53.739 p<0,0001
Number of ESWT therapy sessions (meanSD) | 2.97+1.375 3.35+1.109 p<0,0001

LE: Lateral Epicondylitis, FMS: Fibromyalgia Syndrome, SD: Standard Deviation, TL: Turkish Lira, ESWT: Extracorporeal Shock Wave Therapy

Table 2. Distribution of patients according to the presence of fibromyalgia syndrome and lateral epicondylitis

FMS
Alone N (%) Plus N (%)
Unilateral LE 99.4 0.6
Bilateral LE 80.8 19.2
P value p<0,0001

LE: lateral epicondylitis, FMS: Fibromyalgia Syndrome, N: number
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women consistent with the literature. After the age of
30, the incidence of LE increases with the decrease in
water content and loss of flexibility in the joint capsule,
tendon and soft tissues, and the general age of onset
is between 35-55 years (4, 18). The age of the patients
was between 21 and 65, and the mean age was 46.40
consistent with the literature.

The prevalence in the general population has been
reported as 1-3% for LE and 2-3% for FMS (1, 9).
While the prevalence of LE in the general population
is 1-3%, the prevalence of bilateral epicondylitis is
not exactly known, but it constitutes 5-10% of all LE
cases. Its prevalence in the general population is
between 0.1% and 0.3% and is usually associated with
systemic diseases (e.g. diabetes, rheumatoid arthritis,
FMS) or heavy occupational loads (19, 20). Contrary to
literature, we found that 65.8% of 2810 LE patients who
received ESWT treatment had unilateral epicondylitis,
34.2% had bilateral epicondylitis. This difference may
be due to the fact that some of the patients diagnosed
with bilateral epicondylitis did not have LE and had
FMS tender points that mimicked LE.

There is no data in the literature on the frequency of
FMSinLE. The one of the basic pathological mechanisms
of the disease is enthesitis, inflammation at the
points where muscles and tendons attach to bones
in ankylosing spondylitis (AS). LE is also considered
an enthesopathy, and this common pathological
mechanism may contribute to the development of
chronic pain in both diseases. FMS is characterized
by widespread pain and central sensitization. Chronic
pain caused by enthesitis may lead to the development
of central sensitization, creating a predisposition
to FMS in AS. Similarly, central sensitization may
develop in cases where LE becomes chronic, and this
may increase the frequency of FMS. Therefore, AS
studies examining the relationship between chronic
pain caused by enthesitis and FMS provide a good
comparison point for investigating the frequency
of FMS in patients with LE. Sayin et al., looked at
the frequency of FMS in 127 patients with axial
spondyloarthropathy and 73 age- and sex-matched
control patients and found the frequency of FMS 43
(33.9%) in the axial spondyloarthropathy group and 22
(30.1%) in the control group (p : 0.58) (21). Macfarlane
et al., investigated the association of FMS in patients
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with axial spondyloarthritis from the British Society
of Rheumatology Biology Registry in the Ankylosing
Spondylitis cohort and found FMS in 311 (20.7%) of
1504 patients who met the 2011 research criteria (22).
Both LE and temporomandibular disorders (TMD) are
chronic musculoskeletal pain syndromes that begin
localized but can eventually cause widespread pain
and functional limitations. Studies examining the
frequency of FMS in TMD patients provide a meaningful
scientific basis for comparison when investigating
the frequency of FMS in LE patients, as they reveal
common mechanisms such as chronic musculoskeletal
pain, myofascial dysfunction, and central sensitization.
Erbasar et al., found the frequency of FMS 60% in
patients with temporomandibular joint dysfunction
in 2019 (23). They may have found the frequency
of FMS to be high because the number of patients
was only 25. The prevalence of temporomandibular
disorders and FMS was examined in the meta-analysis
published in 2023; almost one third of individuals
with temporomandibular disorders (32.7%, 4.5%-
71.0%) were reported to have FMS (24). Similarly to
Macfarlane study, since our patient numbers were
similar, we found the frequency of FMS was 19.2% in
959 patients with bilateral epicondylitis who received
ESWT treatment in our study. The large sample size
in our study and the focus on patients receiving only
ESWT can be regarded as methodological strengths
compared to similar studies in the literature.

Ozcakir found the frequency of FMS to be 25.45% in
the presence of clinical carpal tunnel syndrome, and
26% in the presence of carpal tunnel syndrome both
clinically and electrophysiologically in her study which
she investigated the frequency of FMS in patients
presenting with carpal tunnel syndrome symptoms in
2020 (25). The reason for the low frequency of FMS
in the study with chronic Achilles tendinopathy, unlike
our study, may be the low average age and the low
ratio of female. Unlike our study, the reason for the
low frequency of FMS in shoulder diseases is the low
female gender, shorter average complaint duration,
and the fact that FMS tender points are on the trapezius
above the shoulders instead of the shoulder head, so it
may cause more back pain than shoulder complaints.
Similarly to Ozcakir's study, we found the frequency of
FMS 19.2% in 959 patients with bilateral epicondylitis
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who received ESWT treatment in our study. Carpal
tunnel syndrome, like bilateral epicondylitis, can mimic
FMS, both because it is more common in middle
age and women, and because numbness, pain, and
weakness mimic FMS symptoms. In our study, we think
that the frequency value is more valid because the
number of patients is high.

Although there is no data in the literature on the
frequency of FMS in LE; Geng et al., investigated the
effects of FMS on pain severity, disability and treatment
outcomes in patients with chronic LE in 2012. Seventy-
eight patients with chronic unilateral epicondylitis and
30 healthy people were included in their study. They
found that LE patients with FMS had less improvement
and less pain relief at the controls 2 weeks and 3
months after corticosteroid injection compared to
those without (26).

The number of sessions and costs of ESWT applications
in the treatment of LE vary in the literature. It is seen
that ESWT is applied with different protocols in various
studies. Bayram and his colleagues applied ESWT for
a total of 3 sessions, once a week (27). A total of 4
sessions of ESWT were applied, 2 sessions per week
in another study, (28). A total of 3 sessions of ESWT
were applied once a week in a study comparing deep
transverse friction massage with ESWT (29). These
differences show that treatment protocols can vary
according to the clinical situation and the preference
of the practitioner. We found that the average ESWT
session was 3.35 in patients with bilateral epicondylitis,
while it was 2.97 in unilateral epicondylitis in our
study. This difference may be due to the fact that some
patients with bilateral epicondylitis actually had pain
related to FMS rather than LE, and received more
sessions because their pain did not go away. The cost of
ESWT varies depending on the number of applications
and the devices used. For example, in one study, the
cost of ESWT was stated as 124 TL (29). However, it
should not be forgotten that this cost is specific to the
period and region in which the study was conducted.
In general, it is stated that ESWT is a less invasive and
more cost-effective option than surgical interventions
(30). In conclusion, the number of sessions and cost
of ESWT may vary depending on the applied protocol,
clinical situation and regional factors. We found that
the average ESWT bill was 167.81 TL in patients with
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bilateral epicondylitis, while it was 83.71 TLin unilateral
epicondylitis in our study. This difference was caused
by patients with bilateral epicondylitis receiving more
ESWT sessions, and therefore there was a greater cost
loss. Nevertheless, the present findings indicate that
fibromyalgia may be an important explanatory factor
for treatment failures in lateral epicondylitis.

The limitations of the study include the lack of a
healthy control group, the retrospective nature of the
study, the lack of specification of the duration of FMS,
lack of knowledge of other comorbidities, medications
used, smoking and alcohol use, etc., lack of knowledge
of the severity of pain, and the inability to evaluate the
effect of FMS diagnosis on the effectiveness of ESWT
treatment in patients with LE. Future prospective and
multicenter studies are required to confirm these
findings and to explore causal relationships.

CONCLUSION

Our study is the first to investigate the FMS in LE.
While the prevalence of LE in the general population
is 1-3%, the prevalence of bilateral epicondylitis is not
exactly known, but it constitutes 5-10% of all LE cases,
its prevalence in the general population is between
0.1% and 0.3% and is usually associated with systemic
diseases (e.g. diabetes, rheumatoid arthritis, FMS or
heavy occupational loads (19, 20). We found that 65.8%
of 2810 LE patients who received ESWT treatment
had unilateral epicondylitis, 34.2% had bilateral
epicondylitis, and the frequency of FMS in patients
with bilateral epicondylitis was 19.2%, in our study.
This difference may be due to the fact that some of
the patients diagnosed with bilateral epicondylitis did
not have LE and had FMS tender points that mimicked
LE. The lateral epicondyle region, one of the common
pain areas included in the Fibromyalgia Syndrome
Diagnostic Criteria, can lead to diagnostic confusion
and patients may have been mistakenly diagnosed
with LE despite actually having FMS and may have
received unnecessary ESWT treatment. It should be
kept in mind that FMS may accompany patients with
bilateral LE in particular, patients should first receive
a comprehensive multidisciplinary management
approach for fibromyalgia, including medication,
exercise, lifestyle modification, and supportive
therapies, and awareness should be raised about not
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using the costly ESWT treatment unnecessarily.
Therefore, routine screening for fibromyalgia in
patients diagnosed with lateral epicondylitis is
recommended in clinical practice.
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ORIGINAL ARTICLE

EFFECT OF MESENCHYMAL STEM CELLS ON UTERUS
AND PLACENTA

Mezensimal Kok Hiicrelerin Uterus ve Plasenta Uzerine Etkisi

Selda KAHVECI', Nezihe Tulun BOYLU?, Mehtap KILIC EREN?

ABSTRACT

Objective: This study investigated the effects of mesenchymal stem cell (MSC) application on the expression
of extracellular matrix proteins fibronectin, matrix metalloproteinase-2 (MMP-2), and matrix metalloprote-
inase-9 (MMP-9) at the implantation site in pregnant Wistar Albino rats.

Material and Methods: Thirty-two adult female Wistar Albino rats were divided into two groups (control,
n=8; stem cell, n=8) on the 10th and 21st days of gestation. The stem cell group received MSCs derived
from rat bone marrow, while the control group received Phosphate Buffered Saline (PBS). Implantation
sites and placentas were collected, and fibronectin, MMP-2, and MMP-9 expressions were evaluated using
immunohistochemistry.

Results: On day 10 of gestation, fibronectin reactivity in the decidual structure was similar in both control
and stem cell groups, with no significant difference (p>0.05). On day 21, fibronectin expression was sig-
nificantly elevated in the labyrinth area and spongiotrophoblasts of the stem cell group compared to the
control group (p=0.02). MMP-2 immunoreactivity was reduced around trophoblastic giant cells in the stem
cell group but remained consistent in decidua cells, gland epithelium, and vessel walls. MMP-9 levels were
higher in trophoblastic giant cells in the stem cell group, though the difference was not statistically signifi-
cant (p>0.05). On day 21, both MMP-2 and MMP-9 activities were less intense in both groups.

Conclusion: MSC administration significantly increased fibronectin expression in the labyrinth area and
spongiotrophoblasts on day 21 of gestation, suggesting a role for MSCs in enhancing extracellular matrix
remodeling at the implantation site. However, MSC treatment did not significantly alter MMP-2 or MMP-9
immunoreactivity, indicating that their effects may be specific to fibronectin-mediated processes during
placental development.

Keywords: Implantation; Mesenchymal Stem Cell; Fibronectin; MMP-2; MIMP-9

OZET

Amag: Bu ¢alismada, mezenkimal kok hiicre (MKH) uygulamasinin gebe Wistar Albino siganlarda implantas-
yon bolgesinde hiicre digi matriks proteinleri fibronektin, matriks metalloproteinaz-2 (MMP-2) ve matriks
metalloproteinaz-9 (MMP-9) ekspresyonu lzerindeki etkileri arastirilmistir.

Gereg ve Yontemler: Otuz iki yetigkin disi Wistar Albino sigan gebeligin 10. ve 21. giinlerinde iki gruba ayril-
mistir (kontrol, n=8; kok hiicre, n=8). Kok hiicre grubuna sigan kemik iliginden elde edilen MKH'ler verilirken,
kontrol grubuna Fosfat Tamponlu Salin (PBS) verilmistir. implantasyon bélgeleri ve plasentalar toplandi ve
fibronektin, MMP-2 ve MMP-9 ekspresyonlari immiinohistokimya kullanilarak degerlendirildi.

Bulgular: Gebeligin 10. giiniinde, desidual yapidaki fibronektin reaktivitesi hem kontrol hem de kok hiicre
gruplarinda benzerdi ve anlamli bir fark yoktu (p>0,05). 21. gtinde, fibronektin ekspresyonu kontrol grubuna
kiyasla kok hiicre grubunun labirent alaninda ve spongiotrofoblastlarinda énemli dlgtide artmistir (p=0,02).
MMP-2 immuinoreaktivitesi kdk hiicre grubunda trofoblastik dev hiicrelerin gevresinde azalmis, ancak desi-
dua hicrelerinde, bez epitelinde ve damar duvarlarinda sabit kalmisti. MMP-9 seviyeleri kok hiicre grubun-
daki trofoblastik dev hiicrelerde daha yiiksekti, ancak fark istatistiksel olarak anlamli degildi (p>0.05). 21.
giinde, hem MMP-2 hem de MMP-9 aktiviteleri her iki grupta da daha az yogundu.

Sonug: MSC uygulamasi, gebeligin 21. giininde labirent bélgesinde ve spongiotrofoblastlarda fibronektin
ekspresyonunu 6nemli dlglide artirarak MSC'lerin implantasyon bolgesinde hiicre disi matriks yeniden se-
killenmesini artirmada rol oynadigini disiindiirmistir. Bununla birlikte, MSC tedavisi MMP-2 veya MMP-9
immunoreaktivitesini 6nemli 6lctide degistirmemistir, bu da etkilerinin plasental gelisim sirasinda fibronek-
tin aracili streglere 6zgi olabilecegini gostermektedir.

Anahtar Kelimeler: implantasyon; Mezensimal K6k Hiicre; Fibronektin; MIMP-2; MIMP-9
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INTRODUCTION

Successful reproduction requires the blastocyst to
implant into the endometrium, a process involving
complex physiological, biochemical, and structural
interactions between blastocyst trophoblasts and the
uterine epithelium (1, 2). During the preimplantation
period, the endometrial luminal epithelium and
stroma undergo significant changes, including
apposition, adhesion, and invasion (3). In rodents,
the initial attachment response, observed by late day
4 in mice, coincides with increased stromal vascular
permeability at the blastocyst attachment site (4). This
triggers decidualization, a progesterone- and cAMP-
driven transformation of endometrial stromal cells into
decidual cells, which supports embryonic development
(5, 6). In rats and mice, decidualization begins at the
antimesometrial pole, where stromal cells form the
primary decidual zone (PDZ) with an epithelial-like
morphology. As implantation progresses, the PDZ
regresses, giving way to the secondary decidual zone
(SDZ), a layer of proliferating and differentiating stromal
cells peaking around day 8 in mice (7, 8). This process
facilitates epithelial-mesenchymal transition and
immune adaptation critical for successful implantation
(8).

The extracellular matrix (ECM) plays a pivotal
role in implantation by mediating blastocyst-ECM
interactions that maintain tissue architecture and
regulate cell growth and differentiation (5). Matrix
metalloproteinases (MMPs), particularly MMP-2
and MMP-9, are key regulators of ECM remodeling,
activating cell surface receptors, growth factors,
cytokines, and adhesion molecules (9). These
gelatinases degrade ECM components such as collagen
IV, V, VII, XI, fibronectin, laminin, elastin, proteoglycans,
and entactin, facilitating trophoblast invasion (10,
11). Studies highlight MMP-2’s dominant role in early
trophoblast invasion, while MMP-9 deficiency in
mouse embryos impairs invasion, underscoring their
importance in maternal-fetal communication (12-14).
Fibronectin, a critical ECM protein, serves as a key
adhesion molecule in connective tissue, promoting cell
migration during embryogenesis and implantation (15-
17).

This study aims to investigate the effects of
mesenchymal stem cell (MSC) administration on the
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expression of fibronectin, MMP-2, and MMP-9 at the
rat implantation site using immunohistochemistry,
elucidating their roles in ECM remodeling and
implantation success.

MATERIALS AND METHODS

In our study, 32 adult Wistar albino female rats weighing
between 180-200 grams were used. The ethical
approval of this study was granted by Adnan Menderes
University (ADU) Animal Experiments Local Ethics
Committee (ADU-HADYEK) (NO:64583101/2014/070-
11.06.2014). The rat experiments were performed in
ADU Animal Experiments Research Laboratory. The cell
culture was performed in the ADU-BILTEM laboratory,
and the histology and immunohistochemical staining
phases were performed in ADU Histology-Embryology
Laboratory. All rats were maintained in plastic cages
under 12:12 h day/night cycle at 23+2 temperature °C
and 45+5% humidity with intake of water and food ad
libitum. For the experiment, animals were divided into
2 groups of 16 rats, then the experimental procedure
was performed as follows: 1. Control group (n=16): It
was divided into 2 groups of 8 rats each on days 10 and
21. Female rats were kept in the same cage with male
rats overnight, and those with spermatozoa found in
vaginal smears the next morning were considered as
day 0 of pregnancy and Phosphate Buffered Saline
(PBS) was administered through the tail vein of the rats
on the same day. 2. Stem Cell Group (n=16): The rats
were divided into 2 groups of 8 rats each on days 10
and 21. Female rats were kept in the same cage with
male rats for one night and those with spermatozoa
in vaginal smears the next morning were considered
as day 0 of pregnancy and 1x106 mesenchymal stem
cells expressing Green Fluorescent Protein (GFP) were
injected from the tail vein of the rats in 0.4 mL PBS on
the same day. On days 10 and 21, all subjects were
sacrificed under intraperitoneal anesthesia with 60
mg/kg ketamine and 5 mg/kg xylazine, after which the
implantation site and placentas were removed and
tissues were fixed in 10% neutral formalin.

Five female rats weighing 180-200 grams were used as
donorsto obtain mesenchymal stem cells. The rats were
sacrificed by ketamine and xylazine administration and
the femurs were removed after the hind and forelimbs
were sterilized with 70% alcohol. The removed femurs
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were cleaned from soft tissues and placed in 25 mL
Hank's Buffered Slat Solution falcon tubes and kept for
a period of time. In order to obtain stem cells, femurs
were cut from both ends and placed vertically in tubes
containing Minimum Essential Medium (MEM). After
the bone marrow was transferred from the bones to
the medium, it was centrifuged, 10 mL of medium was
added to the pellet, pipetted and distributed into T25
flasks. The flasks were placed in the CO2 incubator
and the medium was changed every three days and
checked under light microscope (18).

In this study, retrovirus-mediated gene transfer was
performed for permanent labeling of MSCs with
Green Fluorescent Protein (GFP) before. For this, the
retroviral mammalian expression vector MSCV (The
Murine Stem Cell Virus) -IRES-GFP (6500 bp) carrying
the cDNA of GFP was used. For this purpose, ecotropic
Phoenix (gag+, pol+) packer cells were transfected
with MSCV-IRES-GFP vector by calcium precipitation
method. MSCs were infected with viral supernatant
produced in transfected Phoenix cells for 2 days at 12-
hour intervals. Then, cells were stained with Trypan
blue (Sigma 93595, Germany) at a ratio of 1/1 for
viability testing and cell counting was performed using
a neubauer slide.

MSCs were identified by flow cytometry analysis using
mesenchymal stem cell lineage surface expression
markers (CD11b, CD29, CD45 and CD90) from passage
number three. Cells attached to the surface of the
culture dish were removed with 0.25% Trypsin-EDTA
(Sigma T4049, Germany) centrifuged and the pellet
was suspended with PBS. Cells were then incubated
with fluorescein isothiocyanate (FITC)-conjugated
monoclonal CD11b, CD29, CD45, and CD90 (BD,
Biosciences, USA) antibodies specific for the identified
cell surface markers for 45 minutes in the dark. After
incubation and washing, the cell suspension was read
on FACS Calibur Flow Cytometry (BD Biosciences) and
analyzed with the BD CellQuestTM software program.
The tissue samples were embedded in OCT (Optimal
Cutting Temperature) compound and kept overnight at
+4°C and then 5 um sections were taken in a frozen
(Cryostat A650) device. The sections were washed
3 times with PBS after 10 minutes in the dark with a
drop of methanol and the sections were treated with
the nuclear stain DAPI (Sigma-Aldrich D9542). Imaging
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was then performed under a fluorescence microscope
(Leica DMI 4000).

For histologic follow-up, all tissues were fixed in 10%
neutral formalin and then dehydrated in various
alcohol series to prepare the tissues for microscopic
examination. After transparency and paraffin
blocking, serial sections of 5 um thickness were
taken with a microtome (Leica RM 2265, Germany).
After deparaffinization, the tissue sections were
stained with Hematoxylin-Eosin (H&E) and Alcian
Blue stain (Sigma-Aldrich, 123657). The specimens
obtained were subjected to general histopathologic
evaluation under light microscope (Olympus-BX50). In
immunohistochemical analysis, the immunoreactivity
of Fibronectin, MMP-2 and MMP-9 proteins in
the implantation site and placental tissues of the
experimental groups were determined by Avidin-Biotin
peroxidase method (19). Briefly, after deparaffinization
of 5 um thick sections, they were kept in citrate buffer
2 x 4 times (pH: 6.0) in a 300 W microwave oven to
open epitopes and then kept in 3% hydrogen peroxide
for endogenous peroxidase activity. To prevent
unwanted staining, tissue sections were kept in Ultra
V block and incubated with primary antibodies at +4°C
for 1 night. Biotinylated streptavidin-HRP and DAB
secondary chromogens were then applied and sections
were counterstained with hematoxylin Gill. They were
dehydrated by passing through a series of ascending
alcohol series and sections were covered with entellan.
Sections were examined under an Olympus CX-31
light microscope. In all groups, the number of cells
positive for Fibronectin (Abcam, ab32419), MMP-2
(Abcam, ab97779) and MMP-9 (Abcam, ab228402)
immunoreactivity was evaluated by H-SCORE
(Histologic scoring). Three sections were randomly
selected for each group and four regions in each section
were evaluated for analysis of immunohistochemical
staining. Severity expression scoring: -(0): Negative,
+(1): Weak, ++ (2): Moderate, +++ (3): Strong. Intensity
expression scoring: 0,1: < %25, 0,4: < %26-50, 0,6: <
%51-75, 0,9: < %76-100 (20). Immunoreactive score:
the degree of intensity of positively stained cells
multiplied by the scores obtained from the staining
intensities H-SCORE for all groups was evaluated by
three independent observers.

Statistical analysis was performed using the IBM SPSS
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Statistics 15.0 software package (SPSS Inc., Chicago, IL,
USA). Due to the relatively small sample size and the
ordinal nature of the immunohistochemical scoring, a
non-parametric approach was adopted. Comparisons
between the control and stem cell groups were
conducted using the Mann-Whitney U test. Descriptive
statistics are presented as median values with
interquartile ranges (25th—75th percentiles). A p-value
of less than 0.05 was considered statistically significant
(Table 1).

RESULTS

Immunophenotyping of MSCs was performed after the
3rd passaging. Immunophenotypic characterization of
MSCs was determined by flow cytometry technique;
CD45 and CD11b markers were negative and CD29 and
CD90 markers were positive. Stromal markers: CD29
FITC (66.68%), CD90 (99.94%), CD45 PE (2.79%) and
CD11b FITC (17.48%).

Experimental animals that were previously treated
with MSCs transfected with GFP gene were sacrificed
on days 10 and 21 and tissue sections were taken.
Tissue sections were then labeled with DAPI and

and
not

Table 1. Group mean immunoreactivity scores
statistical evaluation (S: Severity, I: Intensity, NA:
available)
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visualized with a fluorescence microscope (Leica DMI
4000). Day 10 and 21, the presence of MSCs in the
implantation site of the rat uterus was demonstrated
by the presence of GFP positive (Figure 1).

On the 10th day of gestation, the uterus mainly consists
of 2 parts: antimesometrial region and mesometrial
region (21). Towards the mesometrial region, the
cryoallontoic placenta was observed and fetal
membranes were prominent. In the antimesometrial
region, stromal cells were dense but small in size
compared to decidual cells (Figure 2A). Trophoblastic
giant cells with large cytoplasm and abundant intensely
stained granules with vacuoles in their cytoplasm
were observed (Figure 2B). As the trophoblastic giant
cells progressed towards the myometrium layer, they
were observed to transform into stromal cells and
the cytoplasm became smaller and differentiated as
multinucleated cells with clear borders (Figure 2B).
In the mesometrial region, stromal (decidua) cells
differentiated into glycogen-rich cells to enable the
formation of a glycogenic zone (Figure 2C). The stromal
cells in the enlarged decidual area were shown to
have multiple nuclei with a clear border with Alcian

DAPI

GFP

Day 10

Day 11

Figure 1. Demonstration of the presence of mesench-
ymal stem cells on days 10 and 21 by GFP positivity. A,
B; Day 10 rat uterine implantation site. B: GFP positive
cell line. C, D; Day 21 rat uterine implantation site. D:
GFP positive cell line. Magnification: 20x, bar = 50 um.
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Blue stain (Figure 2C, D). 21-day-old rat placenta was
observed to consist of 3 layers: maternal decidua area,
spongiotrophoblast (basal zone) and labyrinth area
(Figure 2E). Glycogen rich cells were observed in the
labyrinth area, more in the spongiotrophoblast area,
and their number was higher compared to 10-day-olds
(Figure 2FJ). Giant trophoblastic cells were localized in
the maternal decidua region, had large cytoplasm and
intensely stained granule structures with vacuoles in
the cytoplasm as on day 10 (Figure 2FH). In addition,
fetal and maternal blood vessels were observed in the
spongiotrophobalst zone and fetal blood islets were
observed in the labyrinth area (Figure 2G,J).

In the day 10 control group, fibronectin expression
in the implantation site of rats showed weak
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immunoreactivity in giant trophoblastic cells and
moderate immunoreactivity in decidual (stromal) cells
(Figure 3A1,B1). Fibronectin expression was also seen
in the luminal epithelium (Figure 3A1). Fibronectin
immunoreactivityofthevesselwallandglandepithelium
was moderate (Figure 3C1). MMP-2 immune reactivity
of decidual cells was slightly more intense than in the
stem cell group (Figure 3D1). Immunoreactivity of giant
trophoblastic cells was moderate. (Figure 3E1). MMP-
2 immunostaining showed no significant difference in
immune reactivity in vessel wall and gland epithelium
(Figure 3F1). In general, MMP-9 immunoreactivity
examination showed intense ground staining in tissue
sections. When the expression intensity for MMP-9
was analyzed, it was found to be intensely expressed in

Staining (aMr: Antimesometrial region, Mr: Mesometrial region, L: Lumen, E: Endometrium, M: Myometrium).
Magnification: 10x. B; Trophoblastic Giant Cell (long arrow), L: Lumen, H&E staining, Magnification: 40x. C; Mr:
Mesometrial region, DA: Decidual Area, E: Endometrium, M: Myometrium, Alcian Blue Staining, Magnification:
10x. D; sc: stroma cells, Alcian Blue Staining, Magnification: 40x. E; Lab: Labyrinth area, Sp: Spongiotrophoblast
(basal zone), d: decidua area. Green arrowhead: giant trophoblastic cell. Yellow arrowhead: Glycogen cells. Blue
arrow: Glycogen cells around the vessel. Figure E,F,G: H&E staining, Figure H,l,J: Alcian Blue staining. Magnificati-
on E: 10x, Magnification H: 20x, Magnification F,G,l,J: 40x
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decidual cells (Figure 3G1) and moderately expressed
in giant trophoblastic cells (Figure 3H1). In the vessel
wall, moderate uptake was observed (Figure 311). The
localisation densities are given in Table 1.

In the 10-day stem cell group, fibronectin immune
reactivity was low in trophobalstic giant cells (Figure
3A2), whereas immune reactivity was moderate in
vessel wall endothelium (Figure 3B2) and decidual cells
(Figure 3C2). Immunohistochemical evaluation of MMP-
2 showed moderate MMP-2 intensity in trophoblastic
giant cells (Figure 3D2) and vascular endothelium
(Figure 3E2) and low expression in decidual cells (Figure
3F2). MMP-9 immunolocalisation showed that MMP-9
intensity was low in trophoblastic giant cells (Figure
3G2) and decidual cells (Figure 312), whereas it was
localised moderately in vascular endothelium (Figure
3H2). However, when the 10-day control and stem cell
groups were compared, no significant difference was
found in terms of immunlocalisation densities. The
localisation densities are given in Table 1.

When the immunoreactivity of fibronectin was

examined in the control group on the 21st day of
gestation, it was observed that the immunoreactivity
of trophoblastic giant cells in the maternal decidua
(Figure 4A1) was of moderate intensity and staining
was also observed in the subfloor connective tissue.
On the other hand, it was observed that labyrinthine

10-day C ondr ol sroup
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trophoblastic cells contained more than one nucleus
and were larger in the transition zone from the
attachment zone to the labyrinth layer (Figure 4B1).
Fibronectin expression was less intense in the vessel
wall (Figure 4C1). When MMP-2 immunoreactivity
was analysed, immune reactivity of trophoblastic
giant cells in the maternal decidua region of the rat
placenta was moderate. The immunoreactivity of
spongiotrophoblasts in the junctional zone was weak
(Figure 4D1). Immunoreactivity of the vessel wall
was moderate (Figure 4E1) and clusters of glycogen-
rich cells in the labyrinth layer were detected (Figure
4B1,F1,G1,H1). When MMP-9 immunoreactivity was
analysed, it was observed that the immune reactivity of
trophoblastic giant cells in the maternal decidua region
of the rat placenta was weak. The immunoreactivity of
spongiotrophoblasts in the junctional zone was found
to be moderate (Figure 4G1). MMP-9 was also localised
in the vessel wall and decidua cells at medium density
(Figure 4H1). At the same time, immunoreactivity of
labyrinthine thorofoblastic cells showed moderate
intensity (Figure 5l). The localisation densities are
given in Table 1.

When the immunoreactivity of fibronectin was
examined in the stem cell injected group on the 21st
day of gestation, it was observed that ground staining
was active in the maternal decidua in the outermost

g s =

P-2 and

Figure 3. Fibronectin, M

1 a -
i i 5

MMP-9 immunohistochemical expression images in the implantation site of

control and stem cell group rats on day 10. Long arrow: Giant trophoblastic cells, Short arrow: decidual (stromal)
cells, Double arrow: vascular wall (endothelium), Star: gland epithelium. Magnification A1,D1,F1,H1,I11 : 20x,
Magnification B1,C1,E1,G1 : 40x. Magnification A2,B2,D2,E2,H2,12 : 20x, Magnification C2,F2,G2 : 40x
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layer, in the connecting zone just below it and the
labyrinth layer (Figure 4A2). MMP-9 expression was
low in trophoblastic cells (Figure 4B2), whereas the
expression intensity was moderate in the vessel wall
and decidua cells in the labret area (Figure 4C2).
MMP-2 expression was found to be moderate in
trophoblastic giant cells (Figure 4D2), moderate in
labyrinth trophoblastic cells in the labyrinth layer
(Figure 4E2) and in the vessel wall (Figure 4E2,F2).
MMP-9 expression was moderate in trophoblastic
giant cells (Figure 4G2, H2) and spongiotrophoblasts in
the junctional zone (Figure 4H2) and weakly expressed
in the vessel wall (Figure 412). The localisation densities
are given in Table 1.

DISCUSSION

Embryo implantation is a critical process involving
synchronized molecular and cellular interactions
between the blastocyst and the endometrium,
culminating in placenta formation and fetal
development (3, 22). In rats, blastocyst attachment
to the endometrium by late day 4 triggers stromal
cell differentiation into decidual cells, forming the
implantation chamber at the antimesometrial pole
(23, 24). This decidualization process is essential for
establishing a receptive uterine environment and

1-day Comtrol group

|
19
H
=
=
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supporting trophoblast invasion.

Fibronectin, a key extracellular matrix (ECM)
glycoprotein, mediates cell adhesion, migration, and
tissue remodeling during implantation (25). It is highly
expressed in human placental tissue and extravillous
trophoblasts (26, 27). Studies using fibronectin
knockdown models demonstrate that its absence
impairs trophoblast migration, vascularization, and
embryo implantation, highlighting its critical role at
the maternal-fetal interface (27, 28). Additionally, the
transition from villous to extravillous trophoblasts
is marked by increased expression of fibronectin
receptors (a5B1) and decreased laminin receptors,
influencing trophoblast morphology and behavior
(29). In our study, fibronectin expression was observed
in the uterus and placenta on days 10 and 21 of
gestation. Notably, on day 21, fibronectin expression
in the labyrinth area and spongiotrophoblasts was
significantly higher in the mesenchymal stem cell
(MSC)-treated group compared to the control group
(p=0.02). This suggests that MSC administration may
enhance fibronectin-mediated vascularization and
ECM remodeling, potentially improving implantation
success. These findings warrant further investigation
into the signaling pathways, such as Src and integrin-
mediated pathways, that may regulate fibronectin

21-day Stem Cell group

Flgure 4. Flbronectln MMP 2 and MMP 9 |mmunoh|stochem|cal expre55|on |mages in the implantation site of
control and stem cell group rats on day 21. Single long arrow: Trophoblastic giant cell, Double arrow: Vascular
endothelium, Short arrow: Spongiotrophoblasts cell, Yellow star: glycogen-rich cell group. Magnification A1l,-
D1,F1,H11 : 20%x, Magnification B1,C1,E1,G1,11 : 40x. Magnification A2 : 10x, Magnification B2,C2,D2,E2,12 : 20x,

Magnification F2,G2,H2 : 40x.
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expression in response to MSC treatment.

Matrix metalloproteinases (MMPs), particularly MMP-
2 and MMP-9, are essential for ECM remodeling,
vascularization, and trophoblast invasion during
pregnancy (30, 31). MMP-9 is critical for trophoblast
invasion and decidual development, with its transcripts
and proteins detected in trophoblast cells and the
mesometrial decidua by mid-pregnancy (31, 32). MMP-
2, expressed in stromal cells and primary trophoblast
giantcellsfrom day 8 in mice, also promotes trophoblast
spreading and invasion (15, 32-35). In our study, MMP-
9 was expressed in decidual cells, trophoblastic giant
cells, vessel walls, and gland epithelium on day 10
in both control and MSC-treated groups. However,
MMP-2 expression was lower in decidual cells in the
MSC-treated group. On day 21, MMP-2 expression
was minimal in trophoblastic giant cells in both
groups, while MMP-9 expression was moderate in
trophoblastic giant cells and spongiotrophoblasts in
the MSC-treated group but weak in vessel walls. No
significant differences in MMP-2 or MMP-9 expression
intensity were observed between groups (p>0.05),
suggesting that MSC treatment does not significantly
alter MMP expression.

Previous studies have reported increased MMP-2 and
MMP-9 expression in pregnant rat aorta, uterine artery,
and myometrium from the fourth week, facilitating
vascular dilation and ECM reorganization, including
fibronectin degradation (36). Fibronectin has also
been shown to enhance integrin-mediated adhesion
and stimulate MMP-2 and MMP-9 production via
Src tyrosine kinase and Ras/MAPK/PI3K signaling
pathways (37). The significant increase in fibronectin
expression in our MSC-treated group on day 21 may
be linked to these pathways, necessitating further
molecular studies. Additionally, vascular endothelial
growth factor (VEGF) regulates MMP-2 and MMP-
9 expression, with its inhibition reducing uterine
MMP levels and impairing vascular dilation at the
implantation site (38). Although vascularization
increased in both groups by day 21 in our study, the
lack of significant changes in MMP expression suggests
that MSCs may preferentially influence fibronectin-
mediated processes rather than MMP activity. Future
studies should explore the molecular mechanisms,
including VEGF and integrin signaling, underlying MSC
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effects on ECM dynamics during implantation.

CONCLUSION

Mesenchymal stem cell (MSC) administration
significantly increased fibronectin expression in the
labyrinth area and spongiotrophoblasts on day 21 of
gestationinrats (p=0.02), suggesting arolein enhancing
ECMremodelingandvascularizationattheimplantation
site. However, MSC treatment did not significantly
alter MMP-2 or MMP-9 expression, indicating that
its effects may be specific to fibronectin-mediated
processes rather than broad ECM degradation. These
findings highlight the potential of MSCs to modulate
key ECM components during implantation, which may
improve pregnancy outcomes. Further research is
needed to elucidate the molecular signaling pathways,
such as Src, integrin, and VEGF, that mediate these
effects and to explore their therapeutic implications
for reproductive success.
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ORIGINAL ARTICLE

COMPARATIVE ANALYSIS OF CBC-DERIVED
INFLAMMATORY BIOMARKERS IN OPTIC NEURITIS
AND NON-ARTERITIC ANTERIOR ISCHEMIC OPTIC
NEUROPATHY

Optik Norit ve Non-Arteritik Anterior iskemik Optik Noropatide
Tam Kan Sayimindan Elde Edilen inflamatuar Biyobelirteglerin
Karsilastirmali Analizi

Meryem Tuba SONMEZ', Selda CELIK DULGER?, Duygu ARSLAN MEHDIYEV", Hikmet SACMACE,
Funda UYSAL TAN'

ABSTRACT

Objective: Demyelinating optic neuritis (ON) and non-arteritic anterior ischemic optic neuropathy (NAION)
represent distinct clinical entities with different pathophysiological mechanisms, yet both are believed to
involve systemic inflammatory responses. This study aimed to compare systemic inflammatory indices de-
rived from complete blood count (CBC), including the systemic immune-inflammation index (Sll), systemic
inflammation response index (SIRI), and pan-immune-inflammation value (PIV), in patients with ON and
NAION.

Material and Methods: Inflammatory indices (Sll, SIRI, PIV, NLR, PLR, and MLR) were calculated using CBC
parameters obtained before corticosteroid treatment. A total of 18 patients with demyelinating ON and
25 with NAION were included, along with age- and sex-matched healthy control groups (16 for ON, 11 for
NAION). ROC analyses were performed for Sll and PIV in the NAION group to assess diagnostic performance.
Results: Sl (p = 0.015), PIV (p = 0.004), and SIRI (p = 0.001) were significantly elevated in the NAION group
compared to controls. ROC analyses demonstrated AUC values of 70.1% for SIl and 73.8% for PIV, indicating
moderate diagnostic utility in distinguishing NAION. No significant differences in these indices were obser-
ved between the ON group and their respective controls. In the direct comparison between disease groups,
patients with NAION exhibited higher SIRI and monocyte levels than those with ON.

Conclusion: The findings support the pathophysiology of NAION, which is associated with systemic inflam-
mation, and suggest that these indices may contribute to the diagnostic process and serve as potential
prognostic biomarkers. However, prospective studies with larger samples are needed to clarify the clinical
validity of these results.

Keywords: Optic Neuritis; Non-Arteritic Anterior Ischemic Optic Neuropathy; Complete Blood Count;
Systemic Inflammation; Sll; SIRI; PIV

OZET

Amag: Demiyelinizan optik nérit (ON) ve non-arteritik anterior iskemik optik néropati (NAION), farkli pa-
tofizyolojik mekanizmalara sahip olsalar da her iki durumda da sistemik inflamatuvar yanitin rol oynadigi
dustnilmektedir. Bu galismada, tam kan sayimindan (CBC) tiiretilen sistemik inflamasyon indekslerinin (SlI,
SIRI, PIV) ON ve NAION alt gruplarinda karsilagtirmali olarak degerlendirilmesi amaglanmistir..

Gereg ve Yontemler: Kortikosteroid tedavisi dncesinde 6lglilen hemogram parametrelerine gére hesaplanan
SlI, SIRI, PIV, NLR, PLR ve MLR degerleri; 18 demiyelinizan ON ve 25 NAION hastasinda yas ve cinsiyet agisin-
dan eslestirilmis sirasiyla 16 ve 11 saglikli kontrol gruplari ile karsilastirildi. Ayrica NAION grubunda SlI ve PIV
icin ROC analizleri gergeklestirildi.

Bulgular: NAION grubunda SII (p= 0,015), PIV (p= 0,004) ve SIRI (p= 0,001) degerleri, kontrol grubuna kiyasla
anlamli sekilde yiiksekti. ROC analizlerinde Sl igin AUC %70,1, PIV igin ise %73,8 olarak bulundu; bu degerler
NAION’u ayirt etmede orta diizeyde tanisal performansa isaret etmektedir. Demiyelinizan ON grubunda ise
bu indeksler agisindan kontrol grubuna gore anlamli fark gézlenmedi. NAION ile ON hastalari karsilastirildi-
ginda, NAION grubunda SIRI ve monosit diizeylerinin daha ylksek oldugu saptandi.

Sonug: Bulgular, NAION’un sistemik inflamasyon ile iliskili fizyopatolojisini desteklemekte ve bu indekslerin
tani surecine katki saglayabilecegi ve potansiyel prognostik biyobelirte¢ olabilecegini diistindirmektedir.
Ancak bu sonuglarin klinik gegerliliginin netlesmesi icin daha buytk 6rneklemlerle yapilacak prospektif ¢a-
lismalara ihtiyag vardir.

Anahtar Kelimeler: Optik Nérit; Non-Arteritik Anterior iskemik Optik Néropati; Tam Kan Sayimi;
Sistemik inflamasyon; SlI; SIRI; PIV
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INTRODUCTION

Optic neuropathies encompass a spectrum of disorders
characterized by structural or functional impairment
of the optic nerve, typically presenting with acute
or subacute visual loss. Among these conditions,
demyelinating optic neuritis (ON) and non-arteritic
anterior ischemic optic neuropathy (NAION) are the
most encountered etiologies in clinical practice (1,
2). While their characteristic clinical profiles and
age distributions often facilitate differentiation,
diagnostic uncertainty may arise in the early stages,
particularly in younger individuals with vascular risk
factors or atypical presentations (1, 2). In such cases,
careful clinical evaluation becomes essential. Notably,
NAION is associated with a poorer visual prognosis
and generally shows minimal responsiveness to
corticosteroid treatment, which underscores the
importance of timely and accurate distinction between
these two entities.

The complete blood count (CBC) is a low-cost and
widely accessible laboratory test that has been
traditionally used for hematologic evaluation. More
recently, its clinical relevance has expanded to
include the assessment of systemic inflammation.
Inflammatory indices derived from CBC, such as the
neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR), monocyte to lymphocyte
ratio (MLR), systemic immune inflammation index
(SIN), systemic inflammation response index (SIRI),
and pan-immune inflammation value (PI1V), have been
investigated as potential diagnostic and prognostic
biomarkers in a wide array of diseases, including
cardiovascular, autoimmune, and neurological
conditions (3-8). Among these indices, Sll and PIV have
demonstrated particularly strong associations with
disease activity and adverse outcomes in both systemic
and neuroinflammatory disorders.

The immunopathogenesis of demyelinating optic
neuritis is mediated by immune cell infiltration and
cytokine-driven inflammation, which may also be
reflected in peripheral blood cell profiles (9). During
the acute phase, neutrophilia accompanied by relative
lymphopenia is commonly observed, leading to
measurable changes in systemic inflammatory indices.
In contrast, NAION, although classically regarded as a
microvascular ischemic event, is increasingly viewed as
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a condition with an underlying component of chronic
low-grade inflammation. This evolving perspective
stems from its strong association with systemic
comorbidities such as atherosclerosis, diabetes
mellitus, and dyslipidemia, all of which are known to
modulate peripheral inflammatory markers (3, 10-13).
Taken together, these findings suggest that both ON
and NAION may involve systemic immune activation,
particularly during the acute phase, which can be
assessed quantitatively through blood-based indices.
Although several studies have explored conventional
indices such as NLR and PLR in various forms of optic
neuropathy, to the best of our knowledge, PIV has
not yet been examined in the context of either ON
or NAION. This represents a notable gap in current
literature. As PIV integrates neutrophils, monocytes,
platelets, and lymphocytes into a single composite
metric, it may provide a more holistic reflection of
global immune activation compared to traditional
indices.

Despite the distinct pathophysiological mechanisms of
ON and NAION, both conditions may exhibit systemic
immune responses that are quantifiable via CBC-
derived biomarkers. However, comparative studies
evaluating these indices during the acute phase
of optic neuropathies remain limited. Generating
such data could be particularly valuable in guiding
early differential diagnosis, especially in settings
where advanced neuroimaging or optical coherence
tomography (OCT) is not immediately accessible.
Moreover, a better understanding of these biomarkers
may contribute to a more comprehensive view of the
systemic inflammatory landscape underlying neuro-
ophthalmologic disorders.

The present study aims to evaluate and compare
systemic inflammatory indices derived from CBC in
patients presenting with acute demyelinating ON and
NAION, with specific focus on Sll and PIV. To the best
of our knowledge, this is the first study to investigate
PIV in the context of optic neuropathies, offering a
novel perspective on systemic inflammation in neuro-
ophthalmology. In our study, PIV was evaluated for the
first time in ON and NAION as an additional original
contributiontotheliterature. Furthermore, we examine
the potential discriminatory value of these indices in
differentiating ON from NAION, particularly in cases
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with overlapping clinical features at presentation.

MATERIALS AND METHODS

This retrospective observational study was conducted
at the neurology and neuro-ophthalmology outpatient
clinics of a tertiary care university hospital between
January 2023 and December 2024. Ethical approval
(AESH-EK1-2023-498) was obtained from the
institutional review board prior to data collection,
and the study was conducted in accordance with the
principles outlined in the Declaration of Helsinki.

The study population consisted of three groups: patients
with demyelinating optic neuritis (ON), patients with
non-arteritic anterior ischemic optic neuropathy
(NAION), and neurologically healthy controls matched
for age and sex. Patients in the demyelinating ON
group were required to be 18 years of age or older,
present with acute visual loss consistent with optic
neuritis, and have diagnostic confirmation based on
clinical evaluation supported by cranial and/or cervical
magnetic resonance imaging (MRI), oligoclonal band
(OCB) analysis, and serum anti- myelin oligodendrocyte
glycoprotein (MOG) or anti- aquaporin-4 (AQP4)
antibody testing. To ensure that inflammatory markers
were not confounded by therapeutic interventions,
blood samples for complete blood count (CBC) were
obtained within 72 hours of symptom onset and prior
to the administration of corticosteroids. Additionally,
patients who had received corticosteroid therapy
within the past three months or were undergoing
disease-modifying treatment (DMT) at the time of the
attack were excluded. Similarly, patients in the NAION
group were required to be 18 years or older and have
a clinical diagnosis of NAION confirmed by a neuro-
ophthalmology specialist. The diagnosis was based on
typical clinical features and the exclusion of arteritic
etiologies such as temporal arteritis. CBC testing had to
be performed within 72 hours of symptom onset and
before the initiation of any medical treatment. NAION
patients with arteritic pathology, vasculitis, malignancy,
chronic kidney disease, or recent corticosteroid use
were excluded.

For comparative analyses, a total of 16 patients with
demyelinating ON (4 males and 12 females) were
selected, each matched by age (+1 year) and sex
with individuals in the control group. Similarly, 11
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patients in the NAION group (4 females and 7 males)
were included based on age- and sex-matching with
corresponding controls. Notably, one male and one
female participant were shared across both control
groups.

The healthy control group consisted of individuals
without neurological or systemic disease who had
applied to the neurology department for purposes
unrelated to illness, such as employment screening,
firearm license evaluations, or immigration processes.
These individuals were included if they had normal CBC
parameters and could be matched with the patient
groups by age (+1 years) and sex. All demographic and
clinical data were retrospectively obtained from the
hospital's electronic health record system. Extracted
variables included age, sex, body mass index (BMI),
medical comorbidities such as hypertension, diabetes
mellitus, dyslipidemia, and hypothyroidism (provided
the condition had been stable and under treatment for
at least one year), current medications, lifestyle habits,
date of symptom onset, and date of blood collection.

Patients were excluded from the study if they had
active systemic infection at the time of evaluation, a
current or past history of malignancy, hematologic
disorders (e.g., leukemia, clinically significant anemia
or thrombocytopenia), chronic autoimmune or
inflammatory diseases (e.g., rheumatoid arthritis,
systemic  lupus  erythematosus, inflammatory
bowel disease), untreated or recently adjusted
hypothyroidism (diagnosed or modified within the
previous 12 months), advanced renal or hepatic failure,
or if they were pregnant or within the postpartum
period. Additionally, any use of corticosteroids within
the previous three months was an exclusion criterion.
Initially, 29 patients diagnosed with demyelinating ON
were screened. Of these, 11 were excluded due to
concurrent disease-modifying treatment (n=4), active
infection (n=3), recently diagnosed or medication-
adjusted hypothyroidism (n=2), and hematological
abnormalities (n=2). In the NAION group, 38 patients
were initially evaluated, but 13 were excluded due to
age over 68 years with no suitable age- and sex-matched
control (n=5), malignancy (n=2), chronic kidney disease
(n=2), or active infection (n=4). Ultimately, 18 patients
with demyelinating ON and 25 with NAION were
included in the final analysis.
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Based on CBC results, several inflammatory indices
were calculated using absolute cell counts. These
included the systemic  immune-inflammation
index (Sll), calculated as (neutrophils x platelets) /
lymphocytes; the systemic inflammation response
index (SIRI), calculated as (neutrophils x monocytes)
/ lymphocytes; and the pan-immune-inflammation
value (PIV), calculated as (neutrophils x platelets
x monocytes) / lymphocytes. Additionally, the
neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), and monocyte-to-lymphocyte
ratio (MLR) were computed. All calculations were
validated for consistency, and patients with incomplete
data or laboratory artifacts were excluded from the
analysis.
Interpretationsarebasedonpreviouslypublishedstudies
evaluating these indices in neurological and systemic
inflammatory conditions as stated below: (4, 5, 8)
1- NLR- Neutrophil count / Lymphocyte count-
Indicator of acute systemic inflammation

2- PLR- Platelet count / Lymphocyte count- Marker of
platelet-driven inflammatory response

3- MLR- Monocyte count / Lymphocyte count- Reflects
monocytic immune activity

4- SlI- (Neutrophil x Platelet) / Lymphocyte- Integrated
index of neutrophilic and platelet activity

5-SIRI- (Neutrophilx Monocyte) / Lymphocyte-
Comprehensive index of innate immune response
6-PIV-(Neutrophil x Platelet x Monocyte) / Lymphocyte-
Composite index reflecting global immune activation

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics for MacOS, version 30.0 (IBM Corp., Armonk,
NY, USA). All data obtained from this study were
tested for goodness of fit using the Shapiro—Wilk test.
Descriptive statistics were presented as frequencies
and percentages for categorical variables, and as mean
+ standard deviation, median, and range (minimum-—
maximum) for continuous variables. Between-group
comparisons for non-normally distributed continuous
variables were conducted using the Mann—Whitney
U test. Categorical variables were compared using
Pearson’s chi-square test or Fisher’s exact test, as
appropriate. Receiver operating characteristic (ROC)
analysis was employed to assess the discriminatory
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performance of selected indices for NAION, and the
area under the curve (AUC) was calculated. A p-value <
0.05 was considered statistically significant.

RESULTS

The distribution of demographic and clinical
characteristics of patients diagnosed with ON and
healthy controls is given in Table 1. When the table
was examined, a statistically significant difference was
observed between the groups in terms of smoking,
alcohol use and comorbidities, while no statistically
significant difference was observed between the
groups in other demographic and clinical findings.

The distribution of demographic and clinical
characteristics of patients diagnosed with NAION and
healthy controls is given in Table 2. When the table
is examined, statistically significant differences were
observed between the groups in terms of smoking,
comorbidities, drug use rates, and platelet, neutrophil,
monocyte, MLR, SlI, PIV and SIRI measurements (p
< 0.05, all of them). In all laboratory measurements
where significant differences were observed, the
measurement values of NAION patients were found to
be higher than the control group.

The ROC curve results for examining the differential
effect of SIl and PIV measurements according to the
development of NAION in patients are given in Table 3.
For SlI, the area under the curve was found to be 70.1%,
and the cut-off value was determined to be 641.4. For
PIV, the area under the curve was found to be 73.8%,
and the cut-off value was determined to be 323.3. The
area under the curve shows the statistical significance
of the discrimination ability of the diagnostic test
(Figure 1). Since the diagnostic test evaluated in our
study was the presence of NAION, it was determined
that the value found for Sll and PIV had a moderate
discrimination ability (70%-80%).

The distribution of laboratory measurements of
patients with ON and patients with NAION are given
in Table 4. When the table is examined, statistically
significant differences were observed in monocyte,
MLR and SIRI measurements between the two
disease groups. In all measurements where significant
differences were observed, the measurement values of
the NAION group were found to be higher than the ON
group (p < 0.05).
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Table 1. Distribution of demographic and clinical characteristics of patients with demyelinating optic neuritis

(ON) and the control group.

Variables Control ON (n=16) ON (n=18) p-value
Gender (n, %) 1.000
Male / Female 4(21)/15(78) 4(22)/14(78)
Age (years) 0.893
Mean + SD 29.1+6.7 28.8+6.8
Median (Min-Max) 31(19-39) 30.5(19-39)
How many attacks? NA
1 14 (78)
2 2(12)
3 2(12)
Cigarette 0(0) 9(50) <0.001
Alcohol 0(0) 0(0) NA
Additional disease 0(0) 4(22) 0.046
Hypothyroidism - 3(75)
PCOS - 1(25)
Medication 0(0) 3(17) 0.105
Thyroid medication - 3 (100)
ON type NA
Ms - 16 (89)
The others - 2(11)
Attack absolute platelet (n, 10°uL) 0.408
Mean £ SD 27045 280+47
Median (Min-Max) 261 (202-343) 268 (223-375)
Attack absolute neutrophil (n, 10°pL) 0.081
Mean £ SD 411 5+£19
Median (Min-Max) 4(2.5-5.9) 4.9 (2.2-10.5)
Attack absolute lymphocyte (n, 10°uL) 0.869
Mean + SD 25+0.8 25+0.7
Median (Min-Max) 2.7 (1.5-4.6) 2.3(1.6-3.8)
Attack absolute monocyte (n, 10°uL) 0.425
Mean £ SD 0.6+0.1 05%0.2
Median (Min-Max) 0.6 (0.4-0.8) 0.5(0.2-0.9)
Neutrophil/ lymphocyte ratio 0.327
Mean £ SD 1.7+05 2.1+09
Median (Min-Max) 1.7 (0.9-2.3) 1.9 (1.1-4.4)
Platelet/ lymphocyte ratio 0.893
Mean +SD 115+ 30 118 £38
Median (Min-Max) 128 (61-153) 115 (72-208)
Monocyte/ lymphocyte ratio 0.142
Mean £ SD 02+0.1 02+0.1
Median (Min-Max) 0.3(0.2-0.3) 0.2(0.1-0.5)
Attack SII 0.425
Mean £ SD 458 125 599 + 343
Median (Min-Max) 496 (220-638) 486 (268-1616)
Attack PIV 0.964
Mean £ SD 26192 288+151
Median (Min-Max) 223 (106-390) 253 (88-660)
SIRI 0.964
Mean + SD 1+04 1+05
Median (Min-Max) 1(0.4-1.5) 1(0.4-2.5)

SD: standard deviation, PCOS: Polycystic ovary syndrome, MS: Multiple Sclerosis, SII: Systemic immune-inflammation index, PIV: (Neutrophils x platelets x monocytes) / lymphocytes,
SIRI: Neutrophils x monocytes / lymphocytes. Results are expressed as mean + standard deviation, median (min-max) and; p< 0.05 is statistical significant, min:minimum, max: maximum
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Table 2. Distribution of demographic and clinical characteristics of patients with and without non-arteritic ante-

453

rior 1schemic optic neuropathy (NAION)
Variables Control NAION (n=11) NAION (n=25) p-value
Gender, male (n,%) 17 (68) / 8 (32) 17 (68) / 8 (32) 1.000
Age (years) (mean * SD) 57+8 57+8 1.000
Cigarette 0(0) 10 (40) <0.001
Alcohol 0(0) 4(16) 0.110
Additional disease 0(0) 21 (84) <0.001
DM, HT, Sleep apnea, Asthma, Hyperlipidemia,
Heart disease, Hypothyroidism
Medication 0(0) 20 (80) <0.001
Attack absolute platelet
(n, 103L) Mean £ S 245+ 28 285+ 59 0.011
Median (Min-Max) 242 (206-343) 290 (165-374)
Attack absolute neutrophil (n, 103uL) Mean * SD 4.4+0.8 55+1.8 0.012
Median (Min-Max) 4.3 (3.5-5.7) 5(2.5-9.4)
Attack absolute lymphocyte (n, 10°uL) Mean + SD 22104 2.4+0.6 0.484
Median (Min-Max) 2.2 (1.6-3.4) 2.3(1.6-4.1)
Attack absolute monocyte
(n, 10°uL) Mean & SD 05+0,1 0.7+0.3 <0.001
Median (Min-Max) 0.5 (0.4-0.6) 0.6 (0.2-1.7)
Neutrophil/ lymphocyte ratio Mean + SD 2+04 24+09 0.252
Median (Min-Max) 2.1(1-2.6) 2.2 (0.9-4.2)
Platelet/ lymphocyte ratio 0.290
Mean + SD 112+12.8 122+32.6
Median (Min-Max) 113 (83-129) 125 (46-184)
Monocyte/ lymphocyte ratio 0.041
Mean + SD 0.20 03+0.1
Median (Min-Max) 0.2 (0.2-0.3) 0.2 (0.1-0.7)
Attack SII 0.015
MeantSD 494 + 98 686 + 325
Median (Min-Max) 513 (290-630) 653 (171-1386)
Attack PIV 0.004
Mean + SD 240 +52 494 + 451
Median (Min-Max) 232 (157-315) 427 (61-2253)
SIRI 0.001
Mean + SD 1+0.2 1.7+1.3
Median (Min-Max) 1.1(0.6-1.2) 1.3(0.3-7)
D: standard deviation, DM: Diabetes Mellitus, HT: Hypertension, SII: Systemic immune-inflammation index, PIV: (Neutrophils x platelets x monocytes) / lymphocytes, SIRI: Neutrophils x

monocytes / lymphocytes. Results are expressed as mean + standard deviation, median (min-max) and; p< 0.05 is statistical significant, min:minimum, max: maximum
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Table 3. Roc analysis results regarding the measurement parameters of non-arteritic anterior 1schemic optic

neuropathy.
Risk Factor AUC (%95 GA) Cut-off p-value Sensitivity (%) | Specificity (%) PPV (%) NPV (%)
Sl 0.701 (0.542-0.859) >617.4 0.013 64.0 88.0 84.2 71.0
PIV 0.738 (0.576-0.899) >314.8 0.004 64.0 100.0 100.0 73.5

AUC: Area Under Curve; PPV: Positive Predictive Value; NPV: Negative Predictive Value, SII: Systemic immune-inflammation index, PIV: (Neutrophils x platelets x monocytes) / lymphocytes
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Figure 1. ROC curve of measurement parameters in Non-arteritic anterior ischemic optic neuropathy (NAION)

development

To further illustrate individual variability and highlight
the range of inflammatory responses, six patients
with complete data were selected for descriptive
comparison. This subset included four individuals with
MS-associated ON and two individuals diagnosed with
NAION. As shown in Table 5, the NAION cases exhibited
higher values across most inflammatory indices,
including SllI, PIV, and SIRI, supporting the broader
group-level trends observed in this study.

DISCUSSION

In this study, a comparative analysis of hemogram-
derived systemic inflammatory indices was performed
in patients diagnosed with ON and NAION, revealing
significant indices differences between the two
patient groups. In the NAION group, the composite
inflammatory parameters Sll (p= 0.015), PIV (p=0.004),
and SIRI (p= 0.001) were statistically significantly
higher compared to age- and sex-matched healthy
controls. In contrast, no significant differences were

found in the demyelinating ON group compared to
the control group for these indices. Furthermore, ROC
analyses performed for SIl and PIV in NAION patients
yielded AUC values of 70.1% and 73.8%, respectively,
suggesting that these parameters may have moderate
diagnostic performance in distinguishing NAION. These
findings suggest that CBC-based inflammatory markers
are potential biomarkers that should be considered
not only in terms of accessibility and cost but also in
terms of diagnostic value.

While the use of inflammatory indices for diagnostic
and prognostic purposes in optic neuropathies has
received increasing interest in recent years, the current
literature still provides limited data on this topic. The
majority of existing studies have focused on traditional
ratios such as NLR and PLR, while systematic evaluation
of more complex and composite formulas have been
rarely included. Some studies have shown that NLR
may be associated with disease activity, particularly in
MS and ON patients (9). However, evidence regarding
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Table 4. Distribution of measurement values in patients with non-arteritic anterior ischemic optic neuropathy

(NAION) and demyelinating optic neuritis (ON)

Variables ON (n=18) NAION (n=25) p-value
Attack absolute platelet (n) 0.631
Mean + SD 280 +47 285+59
Median (Min-Max) 268 (223-375) 290 (165-374)
Attack absolute neutrophil (n) 0,416
Mean + SD 5+19 55+18
Median (Min-Max) 4.9 (2.2-10.5) 5(2.5-9.4)
Attack absolute lymphocyte (n) 0.676
Mean + SD 25+0.7 24+06
Median (Min-Max) 2.3(1.6-3.8) 2.3(1.6-4.1)
Attack absolute monocyte (n) 0.006
Mean £ SD 0.5+0.2 0.7+0.3
Median (Min-Max) 0.5(0.2-0.9) 0.6 (0.2-1.7)
Neutrophil/ lymphocyte ratio 0.325
Mean + SD 2.1+09 24+09
Median (Min-Max) 1.9 (1.1-4.4) 2.2(0.9-4.2)
Platelet/ lymphocyte ratio 0.431
Mean + SD 118 +£38 122 £33
Median (Min-Max) 115 (72-208) 125 (46-184)
Monocyte/ lymphocyte ratio 0.012
Mean + SD 0,2+0,1 0,3+0,1
Median (Min-Max) 0,2 (0,1-0,5) 0,2 (0,1-0,7)
Attack Sl 0.301
Mean+SD 599 343 686 + 325
Median (Min-Max) 486 (268-1616) 653 (171-1386)
Attack PIV 0.061
Mean + SD 288 +151 494 + 451
Median (Min-Max) 253 (88-660) 427 (61-2253)
SIRI 0.014
Mean + SD 1+05 1.7+13
Median (Min-Max) 1(0.4-2.5) 1.3(0.3-7)

SD: standard deviation, SlI: Systemic immune-inflammation index, PIW: (Neutrophils x platelets x monocytes) / lymphocytes, SIRI: Neutrophils x monocytes / lymphocytes. Results are

expressed as mean + standard deviation, median (min-max) and; p<0.05 is statistical significant, min:minimum, max: maximum

the diagnostic or prognostic value of inflammatory
biomarkers in NAION-specific studies is still limited.
Kogak et al. reported that neutrophil, platelet, NLR, and
SlI levels were significantly higher in NAION patients
than in healthy controls (10). However, this study
did not include more complex and multicomponent
inflammatory indices such as PIV and SIRI.

Similarly, the diagnostic or prognostic potential of
these composite parameters in patients with ON has
not been systematically addressed to date. Unlike
the limited number of studies evaluating traditional
parameters such as NLR and PLR, formulas such as SlI,
SIRI, and PIV, which also include monocytes, offer the

opportunity to assess systemic inflammation more
holistically because they reflect synergistic interactions
and multiplier effects among inflammatory cells.
Some preliminary findings regarding the prognostic
value of these multicomponent indices in vascular
and neuroinflammatory diseases have been
reported in the literature (3, 8, 12). However, there
is no comprehensive study directly comparing these
parametersin specific optic neuropathy subgroups such
as NAION or MS-related optic neuritis. In this context,
our study contributes significantly to the literature
by being the first to examine these indices within the
same methodological framework, encompassing both
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Table 5. Distribution of optic neuritis (ON) and Non-arteritic anterior ischemic optic neuropathy (NAION) patients
with similar age distribution according to hemogram and demographic characteristics

Variables Patients with ON diagnosis Patients diagnosed with NAION
Gender Female Female Female Male Male Female
Age (years) 35 37 36 36 36 36
Smoking Yes None Yes Yes None None
Alcohol None None None None None None
Comorbidity None None None None Yes Yes
Drug Yok None None None Yes Yes
Attack absolute platelet 103uL 298.00 261.00 272.00 266.00 362.00 261.00
Attack absolute neutrophil 103uL 4.03 5.02 7.03 4.36 5.19 431
Attack absolute lymphocyte 10°uL 3.47 1.94 3.63 3.72 2.58 1.80
Attack absolute monocyte 103uL 0.48 0.49 0.48 0.65 0.62 0.57
Neutrophil/lymphocyte ratio 1.16 2.59 1.94 1.17 2.01 2.39
Platelet/lymphocyte ratio 85.88 134.54 74.93 71.51 140.31 145
Monocyte/lymphocyte ratio 0.14 0.25 0.13 0.17 0.24 0.32
Attack SlI 346.00 675.00 526.76 311.76 727.13 625.83
Attack PIV 166.12 331.00 252.84 207.67 451.45 355.57
SIRI 0.56 1.27 0.93 0.76 1.25 1.36

SII: Systemic immune-inflammation index, PIW: (Neutrophils x platelets x monocytes) / lymphocytes, SIRI: Neutrophils x monocytes / lymphocytes

patient groups. from neutrophils and monocytes, normalized by

Neutrophils, lymphocytes, platelets, and monocytes,
which form the basis of these composite formulations,
playvariousroles at different stages of the inflammatory
response. Neutrophils are the first responders of
the innate immune system and play a decisive role
in the initiation of acute inflammation through their
ability to release cytokines and migrate into tissues
(14). Lymphocytes, on the other hand, serve as key
cells of the adaptive immune response; therefore,
the neutrophil/ lymphocyte ratio is considered an
important parameter reflecting the balance between
the innate and adaptive immune systems (15). Platelets
play an active role not only in hemostatic processes
but also in inflammatory signaling in the vascular
endothelium and interaction with immune cells (16).
Monocytes, in addition to serving as proinflammatory
cells in the circulation, play a key role in directing the
immune response through antigen presentation and
cytokine production, differentiating into macrophages
or dendritic cells upon migration into tissue (17).

Sll is a composite index that evaluates neutrophil and
platelet activity together, balanced by lymphocytes.
SIRI reflects the innate inflammatory burden derived

lymphocytes. PIV is a multicomponent index that
combines neutrophil, platelet, and monocyte activity
and normalized by lymphocytes; theoretically, it is
the most complex formula capable of reflecting both
the intensity and extent of inflammation (18). These
multicomponent indices stand out as more sensitive
and holistic biomarkers than classic ratios in some
clinical settings because they consider not only cell
ratios but also the potential multiplier effect of
interactions between inflammatory cells (19).

Because the two patient groups exhibited
fundamentally different demographic characteristics
in terms of age and sex, the ON and NAION groups
were not directly compared; instead, each was
evaluated separately with an age- and sex-matched
control group. While this approach does not allow
for a direct statistical comparison between the two
disease groups, the findings revealed some striking
differences. Specifically, the systemic inflammatory
response exhibited by the NAION group compared to
the control group was significantly higher in terms of
composite indices such as SlI, PIV, and SIRI, and was
more pronounced than the response observed in
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the demyelinating ON group. This suggests that the
underlying pathophysiological processes in ON and
NAION operate differently. The baseline inflammatory
burden present in NAION due to systemic vascular
risk factors such as atherosclerosis, hypertension, and
diabetes, combined with an acute ischemic event, may
produce a more pronounced inflammatory profile in
the peripheral blood. In contrast, demyelinating ON
associated with MS is characterized by a more localized
immune response confined to the central nervous
system. Table 5, which presents individual data from a
small number of ON and NAION patients matched for
age and sex, supports this difference mathematically.
In particular, the NAION group exhibited higher values
compared to the ON group for composite inflammatory
indices such as SlI, PIV, and SIRI, demonstrating a clear
distinction in the pathophysiological basis of these two
optic neuropathies.

Although prognosis was not directly assessed in this
study, it is well known in the literature that NAION may
have worse outcomes compared to demyelinating ON
(20). Based on this known prognostic difference, it can
be suggested that the higher systemic inflammatory
indices found in NAION patients may be not only
diagnostic but also a prognostic biological indicator.
Composite indices, such as PIV and Sll, may be more
sensitive in measuring the peripheral manifestations
of the immune response associated with tissue
damage because they reflect not only the cellular
distribution but also the intensity of the inflammatory
burden. Therefore, a potential relationship between
the intensity of the inflammatory response and the
severity of the clinical course is considered. However,
prospective, long-term studies with visual outcomes
are necessary to confirm this hypothesis.

One of the major strengths of this study is that CBC-
derived indices, potential biomarkers for assessing the
peripheral inflammatory response, were measured
only in the acute phase and before systemic treatment.
The exclusion of corticosteroid and disease-modifying
therapies provided a valuable methodological
contribution by reflecting the natural history of
systemic inflammation. Furthermore, the use of age-
and sex-matched control groups minimized potential
demographic biases and allowed the NAION and ON
groups to be assessed with their own physiological
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reference values.

However, some limitations of the study should not
be overlooked. First, the relatively small number of
patients limits statistical power, particularly in subgroup
analyses. Furthermore, the study is retrospective and
lacks long-term follow-up data; therefore, potential
relationships between inflammatory indices and
clinical prognosis remain interpretable. Furthermore,
the exclusion of classical inflammatory markers
such as CRP, erythrocyte sedimentation rate, and
homocysteine prevented comparison of CBC-derived
indices with other biomarkers.

CONCLUSION

The findings of this study suggest that systemic
inflammatory indices derived from complete blood
counts may aid the clinical course of optic neuropathy
subtypes, such as NAION and MS-associated optic
neuritis, which can be difficult to differentiate. The
significantly elevated values of composite indices such
as SllI, PIV, and SIRI in NAION patients support a clinical
picture that is not only statistically significant but also
pathophysiologically significant. It is suggested that
these parameters, in addition to their contribution
to the diagnostic process, can also be considered
biomarkers for disease prognosis. CBC-derived indices
can contribute to differential diagnosis, especially in
centers where advanced examination opportunities
are limited, due to their low cost and easy applicability.
However, prospective and long-term follow-up studies
with larger samples are needed to clarify the clinical
validity of these findings and understand their potential
prognostic role.
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ORIGINAL ARTICLE

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF PATIENTS WITH NEUROMUSCULAR DISEASES IN
A REHABILITATION CLINIC OF A TERTIARY HEALTH
CENTER: 5-YEAR RESULTS

Uglincii Basamak Bir Saglik Merkezinin Rehabilitasyon
Kliniginde N6romuskiiler Hastaliklar Nedeniyle Takip Edilen
Hastalarin Demografik ve Klinik Ozellikleri: 5 Yillik Sonuglari
Ferda SUREL", Enes ACAR", Dilek DIZDAR?, Muyesser ARAS?, Halil UCAN?

ABSTRACT

Objective: We aimed to investigate the demographic and clinical characteristics of patients who received
inpatient physical therapy and rehabilitation programs for neuromuscular diseases (NMDs) in a tertiary
health center.

Material and Methods: This retrospective study examined patients who received a inpatient physical the-
rapy program in the NMDs clinic between March 2019 and March 2024. Sociodemographic data, body mass
index, muscle strength, sensory examination, presence of atrophy, presence of involuntary movements,
spasticity examination, presence of dysphagia and dysarthria, history of osteoporosis, respiratory system
examination findings and functional status were recorded.

Results: The highest number of patients was in the neuropathy group, followed by motor neuron disease
(MND) and myopathy groups (n=146, 37, 21, respectively). The mean age was significantly lower in the
myopathy group compared to the MND and neuropathy groups (p<0.001). History of fracture (p<0.001) and
frequency of osteoporosis (p=0.016) were significantly higher in the MND group than in the neuropathy and
myopathy groups . Upper extremity proximal muscle weakness was significantly higher in the myopathy
group than in other groups (p=0.041). Sensory deficits were significantly higher in the neuropathy group
compared to the MND and myopathy groups (p<0.001). Independent ambulation ratio was statistically sig-
nificantly lower in the MND group than in the other two groups (p<0.01).

Conclusion: MNDs are noted for fracture risk and difficulty in ambulation, while myopathies are marked by
muscle weakness and neuropathies by sensory deficits.

Keywords: Motor Neuron Diseases; Neuropathies; Myopathies; Rehabilitation; Clinical Features

OZET

Amag: Ugiincii basamak bir saglik merkezinde néromuskiiler hastaliklar (NMH) nedeniyle yatarak fizik tedavi
ve rehabilitasyon programi alan hastalarin demografik ve klinik 6zelliklerini incelemeyi amagladik.

Gereg ve Yontemler: Calismamiz NMH Kliniginde 2019 Mart ve 2025 Mart aylari arasinda yatarak fizik tedavi
programi almig hastalarin incelendigi retrospektif bir ¢alismadir. Hastalarin sosyodemografik verileri, viicut
kitle indeksi, kas glctli, duyu muayenesi, atrofi varligi, alt ekstremite esitsizligi, spastisite muayenesi, disfaji
ve dizartri varligi, osteoporoz 6ykuisu, solunum sistemi muayenesi ve fonksiyonel durumlari kaydedildi.
Bulgular: Calismamiza dahil edilen 204 hastalarin dagihmina bakildiginda en fazla hasta sayisi néropa-
ti grubundaydi, motor néron hastaligi (MNH) ve miyopati grubu sirasiyla takip etmekteydi (sirasiyla n=
146, 37, 21). Miyopati grubunda yas ortalamasi MNH ve néropati grubuna gore istatistiksel anlamli du-
suiktli(p<0,001). MNH grubunda gegmiste gelisen kirik 6ykisu (p<0,001) ve osteoporoz sikligi (p=0,016) ,
néropati ve miyopati grubuna gére istatistiksel anlamli yiiksekti. Ust ekstremite proksimal kas giigsiizligii
miyopati grubunda diger gruplara goére istatistiksel anlamli yiiksekti (p=0,041). Néropati grubunda MNH ve
miyopati grubuna goére duyusal kayiplar istatistiksel anlamli yiiksekti (p<0,001). Bagimsiz ambulasyon MNH
grubunda diger iki gruba gore istatistiksel anlamli diistiktii (p<0,01).

Sonug: NMH alt gruplarini karsilastirdigmiz bu ¢alismada MNH grubu kirik riski ve ambulasyon zorlugu ile
one ¢ikarken miyopatiler kas gligsiizligl ve noropatiler de duyusal kayiplarla 6ne gikmaktadir.

Anahtar Kelimeler: Motor Néron Hastaliklari; N6éropatiler; Miyopatiler; Rehabilitasyon; Klinik Ozellikler
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INTRODUCTION

Neuromuscular diseases (NMDs) are a group of
diseases, which are genetically inherited or acquired,
caused by an abnormality in the anterior horn motor
cells, peripheral nerves, neuromuscular junction, or
muscles (1). The damage in NMDs can be in the cell
body, axons, Schwann cells, neuromuscular junction, or
muscles. If the damage is in the neuron, the condition
is called neuronopathy; if the damage is in the anterior
horn motor neuron, it is called motor neuron disease
(MND); if the damage is in the posterior root ganglion
cell, it is called sensory ganglionopathy (1, 2). In our
country, the NMD diagnosis and treatment guidelines
established by the Ministry of Health in collaboration
with neurologists were updated in 2006. (3).

The prevalence of NMDs is approximately 160 in
100,000 (4). It is known that there are over 70,000
patients with a NMDs diagnosis in Western Europe,
40,000 in the USA, and 35,000 in the UK (5). There
are about 100,000 patients diagnosed with a NMDs in
our country (6). NMDs can present at any age, from
childhood to adulthood. Although advances in modern
medicine have prolonged life expectancy in individuals
with NMDs, there is still no curative treatment. These
diseases generally have a progressive course and cause
disability and impairment in daily living activities (5).
The most common symptom of NMDs is weakness.
Patients may also present with functional deficits
due to weakness, including reduced grip strength,
difficulty getting up from a sitting position, squatting,
walking, and climbing stairs (7). Physical examination
findings include sensory loss, signs of autonomic
dysfunction, muscle atrophy, cramps, fasciculations,
and contractures. Dysarthria and dysphagia may also
occur in these patients due to dysfunction of the
neuromuscular junction or muscles, upper motor
neurons, lower motor neurons, or both upperand lower
motor neurons (8). NMDs can cause respiratory system
disorders ranging from impaired airway patency to
respiratory failure. They can cause decreased exercise
capacity, cardiac conduction disorders, and structural
changes. In addition to muscle weakness, NMDs can
cause a wide range of involvement, including sensory
loss, impaired swallowing and speech, and impaired
respiratory and cardiac functions (9).

There is currently no treatment that provides complete
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recovery for NMDs. A literature review has shown that
a well-structured physiotherapy program slows the
loss of muscle strength in slowly progressing NMDs
and improves the patient's secondary problems (10-
12). A detailed evaluation of the patient's clinical
characteristics is necessary to establish an effective
physical therapy program. Studies have shown that
comorbidities are seen at an earlier age and more
frequently in NMDs than in the normal population.
In this respect, clinical follow-up of these patients
should be more careful, and all organ systems should
be examined (13).

Inthisstudy, weaimedtoexaminethesociodemographic
and clinical characteristics of patients who received
inpatient physical therapy and rehabilitation programs
due to NMDs, to make suggestions about the issues
we should evaluate during follow-up, and to share our
5-year experience with the literature.

MATERIALS AND METHODS

Approval for the study was obtained from the, Bilkent
City Hospital Ethical Review Board (Date: 12.06.2024,
Number: 2-24-265). The study was conducted
following the Declaration of Helsinki Principles. This
retrospective study reviewed the files of patients who
received inpatient physical therapy and rehabilitation
programs at the NMDs Clinic between March 2019 and
March 2024. Age, gender, occupation, marital status,
height, weight, body mass index, disease duration
(months), medications, comorbidities, smoking and
alcohol use, history of fractures and falls, history of
osteoporosis (OP), physical examination findings,
including muscle strength, sensory examination,
presence of atrophy, shortness and diameter
difference in the lower extremities, presence of
involuntary movements, spasticity, swallowing and
speech evaluation, respiratory system examination,
ambulation and functional status, were recorded.

Our study included patients aged > 18 years of
age who received inpatient physical therapy and
rehabilitation programs in the NMD clinic between
March 2019 and March 2024 for the diagnoses of
MND, neuropathies, and myopathy. Patients with
neuromuscular junction diseases, patients under 18,
and patients with incomplete file data were excluded.
Patients were divided into 3 groups: motor neuron



SUREL et al.
Neuromuscular rehabilitation outcomes

diseases, neuropathies, and myopathies . Poliomyelitis
sequelae, spinal muscular atrophies (SMA), and
amyotrophic lateral sclerosis (ALS) were evaluated in
motor neuron disease group. Guillain-Barré syndrome
and polyneuropathies (diabetic polyneuropathy, drug-
induced neuropathies, critical illness neuropathies,
inflammatory  polyneuropathies) were included
in neuropathies group. Myopathies and muscular
dystrophies were evaluated in myopathies group.

Statistical Analysis

Recorded data were analyzed using the Statistical
Package for Social Sciences, version 27.0 (SPSS
Inc., Armonk, NY). The normality of numerical data
distribution was examined using the Shapiro-Wilk
normality test. Normally distributed continuous
variables were presented as mean and standard
deviation, while non-normally distributed ones
were presented with median and interquartile range
(IQR; 25th-75th percentiles). Qualitative data were
expressed as frequencies and percentages. Categorical
variables were compared using the Chi-square test,
and p-values from Pearson's Chi-square test and
Likelihood ratio were used, depending on the sample
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and expected counts. Numeric variables were analyzed
using the Kruskal-Wallis test with post hoc Bonferroni
correction for multiple comparisons. The numeric
variables between the two groups were analyzed using
the Mann-Whitney U test. The confidence interval
was set at 95%, and the accepted margin of error was
5%. Therefore, the p-value was considered significant
when p <0.05.

RESULTS

Two hundred and four patients were included in
our study. The largest number of patients was in the
neuropathy group (n=146), followed by MND (n=37)
and myopathies (n=21). The sociodemographic
features of the patients are presented in Table 1. The
age is lower in the myopathies group than in other
groups (p <0.001).

Systemic diseases, medications, frequency of fractures,
osteoporosis, time since diagnosis, and prophylactic
or treatment for deep venous thrombosis (DVT) and
pulmonary thromboembolism (PTE) are listed in Table
2. The history of falling or fracture ratio is significantly
higher in the MND group than in the other groups (p
< 0.001). OP frequency is greater in the MND group

Table 1. Sociodemographic data of the patients according to diagnostic groups

MND (n=37) NP (n=146) MYP (n=21) P
Age (median: IQR) 58.0 (17.0) 59.5(29.0) 38.0(17.0) <0.001
Gender (n/%) 0.277
Female 23(62.2) 72 (49.3) 9(42.3)
Male 14 (37.8) 74 (49.7) 12 (57.1)
Marital status (n/%) 0.012
Married 18 (48.6) 79 (54.1) 6(28.6)
Single 11 (29.7) 35(24.0) 13 (61.9)
Widow 8(21.6) 32(21.9) 2(9.5)
Education (n/%)
Retired 22 (59.5) 98 (67.1) 7(33.3)
Nonworking 5(13.5) 6(4.1) 4(19.0)
House-wife 1(2.7) 4(2.7) 1(4.8)
Officer 7(18.9) 6(4.1) 4(19.0)
Worker 2 (5.4) 30 (20.5) 4(19.0)
Self- - 2(1.4) 1(4.8)
employment
BMI (median: IQR) 25.3(6.1) 26.3 (8.4) 23.2(6.3) 0.180
Smoking (n/%) 7(28.0) 17 (13.1) 1(4.8) 0.062
Alcohol (n/%) 3(13.0) 2(1.6)
QR: interquartile range, MND: motor neuron disease, NP: neuropathies, MYP: myopathy, BMI: body mass index
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Table 2. The medical history, clinical specialties and performed tests or imaging methods of the patients

MND (n=37) NP (n=146) MYP (n=21) P

Systemic diseases (n/%)

HT 12 (32.4) 65 (44.5) 4 (19.0)

DM 3(8.1) 47 (32.2) 1(4.8)

CAD 1(2.7) 28(19.2) 1(4.8)

Malignancy 2(5.4) 11 (29.7) 2(9.6)
History of fracture (n/%) 12 (32.4) 8(5.5) 1(4.8) <0.001
Osteoporosis (n/%) 8(21.6) 16 (11.0) - 0.016
Duration of disease (months) (median: IQR)
Dyspnea 2(8.7) 18 (12.3) 3(14.3) 0.443
Cough 1(2.7) 18 (12.3) 1(4.8) 0.152
Lower respiratory tract infection - 15 (10.3) 1(4.8) 0.024
Bilateral lower extremities Doppler USG imaging (n/%) 12 (32.4) 89 (54.8) 11 (52.4) 0.051
DVT diagnosis (n/%) - 9(6.2) - 0.154
Prophylactic treatment for DVT (n/%) 3(8.1) 35 (24.0) 1(4.8) 0.019
Pulmonary embolism diagnosis - 2(1.4) 1(4.8) 0.350
Echocardiography imaging (n/%) 8(21.6) 46 (31.5) 12 (57.1) 0.019
Ejection fraction (%) (median; IQR) 60.843.5 57.247.3 58.85.5 0.325

IQR: interquartile range, HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary arterial disease, USG: Ultrasonography, DVT: Deep venous thrombosis, MND: Motor neuron disease, NP:

Neuropathies, MYP: Myopathies, BMI: Body mass index

than in neuropathies (p=0.016). The history of lower
respiratory tract infections is more common in the
neuropathies group compared to the MND group (p
= 0.024). Prophylactic treatment for DVT was applied
more commonly in the neuropathy group than in other
groups (p=0.019). Echocardiography imaging was
performed more frequently in the myopathies group
than in the other groups (p = 0.019).

The patient's physical examination findings and
ambulation status are presented in Table 3. The
frequency of proximal weakness in the right and left
upper extremities is higher in the myopathies group
thanin the other groups (p =0.041). Proximal weakness
in the right lower extremity is more frequent in the
MND and myopathies group than in the neuropathies
group (p < 0.001). Left lower extremity proximal
weakness is more common in the MND group than in
the neuropathies group (p=0.011). The ratio of patients
with loss of sensation is higher in the neuropathy
group compared to the other groups (p < 0.001).
Muscle atrophy is more frequent in the MND group
and the myopathies group than in the neuropathies
group (p<0.001). Shortness in lower extremities is
more common in MND than in the neuropathies

group (p<0.01). The frequency of absence of urinary
sensation is higher in the neuropathy group than in the
MND group (p = 0.035). The proportion of dependent/
independent ambulated patients is significantly lower
in the MND group than in other groups. (p<0.01).
Therefore, the frequency of patients dependent on a
wheelchair is not significantly different between the
groups. (p=0.075). Using a forearm crutch is more
common in the MND group than in the other groups
(p<0.01).

DISCUSSION

There was no significant difference in terms of gender
between the three groups in our study. A study
conducted in the Netherlands showed that 56% of
20,000 patients diagnosed with NMDs were male
and 44% were female, and no difference was found
in gender, similar to our study (14). In our study, the
mean age is lower in the myopathy group compared to
the neuropathy and MND groups. In a study from our
country, the median age was lower in the myopathy
group than in the neuropathy group, similar to our
study. Neuropathies are a common neurological
disorder with a prevalence of 1-3% in the normal
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Table 3. Physical examination findings and ambulation status of the patients

Physical examination findings (n/%) MND (n=37) NP (n=146) MYP (n=21) P
Muscle weakness 36 (97.3) 131 (89.7) 20 (95.2) 0.272
Right upper extremity proximal weakness 18 (48.6) 68 (47.6) 16 (76.2) 0.041
Right upper extremity distal weakness 21 (56.8) 79 (55.2) 13 (61.9) 0.846
Left upper extremity proximal weakness 18 (48.6) 71 (49.7) 16 (76.2) 0.041
Left upper extremity distal weakness 18(48.6) 74(50.6) 16 (76.2) 0.709
Right lower extremity proximal weakness 34 (91.9) 97 (67.8) 20(95.2) <0.001
Right lower extremity distal weakness 30(81.1) 102 (71.3) 14 (66.7) 0.401
Left lower extremity proximal weakness 33 (89.2) 97 (67.4) 18 (85.7) 0.011
Left lower extremity distal weakness 28 (75.7) 103 (72.0) 14 (66.7) 0.762
Loss of sensation 5(13.5) 92 (63.0) 3(14.3) <0.001
Muscle atrophy 8(21.6) 3(2.1) 2(9.5) <0.001
Shortness in the lower extremities 5(13.5) 2(1.4) - <0.01
Involuntary movements 1(2.7) 4(2.7) 1(4.8) 0.712
Spasticity 6(16.2) 10 (6.8) 1(4.8) 0.151
Dysphagia 6(16.2) 20 (13.7) 1(4.8) 0.372
Speech disorder 4(10.8) 10 (6.8) 1(4.8) 0.650
Absence of urinary sensation - 14 (9.6) 2(9.5) 0.035
Loss of urinary control 4(10.8) 29 (19.9) 2(9.5) 0.264
Fecal incontinence 1(2.7) 13 (8.9) 1(4.8) 0.326
Ambulation (n/%)

Independent ambulation 3(8.1) 40 (27.4) 9 (42.9) <0.01
Dependent on a wheelchair, non-functional ambulation 13 (35.1) 27 (18.5) 6 (28.6) 0.075
Ambulation with a walker 8(21.6) 31(21.2) 1(4.8) 0.118
Ambulator, dependent on the physical assistance of a single person | 3 (8.1) 16 (11.0) 3(14.3) 0.760
Ambulator, dependent on the physical assistance of two persons 1(2.7) 16 (11.0) 1(4.8) 0.166
Using a forearm crutch 8(21.6) 10 (6.8) - <0.01
Using a cane 1(2.7) 6(4.1) 1(4.8) 0.899

MND: motor neuron disease, NP: neuropathies, MYP: myopathy

population, increasing to 7% in people over 65 years
of age (15). Although myopathies are genetically
inherited or acquired diseases, they are mainly
genetically inherited and present at a younger age (16).
We think that the difference in age between the groups
is attributable to these clinical features of the diseases.
In this study, 24.3% of patients in the MND group, 25%
in the neuropathy group, and 42.8% in the myopathy
group were employed. Inastudy conducted in Turkey on
the difficulties experienced by the families of patients
with neuromuscular diseases, 126 volunteer family
members of patients with NMD were interviewed,
and it was concluded that 31.7% of the patients

were able to work, and 50% of them had difficulty in
meeting the care needs of their disease. We believe
that the sociodemographic characteristics of patients
diagnosed with NMDs should be determined, and
social support should be a part of the rehabilitation
process in addition to the medical support.

In our study, the frequency of fracture history and OP
was higher in the MND group than in the neuropathy
and myopathy groups. Previous studies have shown
that bone mineral density decreases and fracture
risk increases in SMA, amyotrophic lateral sclerosis
(ALS), and Duchenne muscular dystrophy (17, 18).
In a retrospective study conducted in our country,
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45 patients were included, composed of only
postmenopausal women and men over 50. The patients
were divided into 3 groups, and a comparison was made
similarly to our study. No difference was observed
between the groups regarding OP and fracture risk in
that study (19). We think that this difference is due to
the different age range of the patient populations. A
study conducted in 33 ALS patients and a control group
concluded that bone density was lower than in healthy
individuals, particularly females. The risk of falling is
increased in patients with NMDs (20). Assessment of
OP and fracture risk is an essential point to keep in
mind in all patients with NMDs, especially in those
with MND, as the risk of falling is increased.
Progressive loss of muscle strength seen in NMDs
causes a decrease in upper airway tone, impairing the
cough reflex, making it difficult to clear secretions, and
may lead to recurrent respiratory tract infections and
severe respiratory system symptoms that may progress
to respiratory failure (21). In this study, the prevalence
of dyspnea was 8.7% in the MND group, 12.3% in
the neuropathy group, and 14.3% in the myopathy
group, with no difference between the groups. Lower
respiratory tract infection frequency was significantly
higher in the neuropathy group than in other groups.
The onset of respiratory problems varies according
to the patient's age and the type of NMDs. Patients
with SMA type 1 suffer from severe respiratory failure
in childhood, and patients die before the age of 3 if
adequate respiratory support is not provided (22). The
evaluation of the adult patients who were followed
up in the inpatient clinic and the lack of comparison
with the normal population may be the reason for
our study's lower frequency of dyspnea and lower
respiratory tract infections.

The incidence of deep venous thrombosis (DVT) is
considered to be increased in individuals with NMDs
due to their older age and decreased mobility. DVT
and subsequent pulmonary thromboembolism (PTE)
are significant causes of death in patients with NMDs
(23). PTE leads to mortality in 2% of ALS patients (24).
It is thought that decreased muscle pump activity
resulting from weakness and atrophy of the legs
in these patients facilitates blood congestion (25).
Furthermore, venous stasis associated with wheelchair
use also increases the risk of DVT and consequently PTE
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development. In a study conducted in stroke patients,
the risk of DVT development was found to be greater in
wheelchair users compared to bed-level patients (26).
DVT prophylaxis is recommended for all NMDs patients
who ambulate by wheelchair (27). There are very few
studies regarding DVT in NMDs patients. A study in
which 50 outpatients with ALS were followed up for one
year found that one patient had symptomatic DVT, one
patient had PTE, and two patients had asymptomatic
DVT during follow-up (28).

In our study, 32.4% of the MND group, 54.8% of the
neuropathy group, and 52.4% of the myopathy group
were screened for DVT by Doppler ultrasonography
(USG). DVT was diagnosed in nine patients in the
neuropathy group, and PTE in two patients, while PTE
was diagnosed in one patient in the myopathy group.
The rate of receiving treatment for DVT prophylaxis
was significantly higher in the neuropathy group
than in the other groups. The neuropathy group had
the highest number of DVT and PTE cases. In terms
of mobilization, 27 patients in the neuropathy group
were ambulatory with a wheelchair. The higher
number of DVTs and PTEs in the neuropathy group
may be because ambulation limitations were more
severe in the neuropathy group compared to the other
groups. One hundred twelve patients were evaluated
for DVT by bilateral lower extremity venous Doppler
USG, and 39 patients were receiving DVT prophylaxis.
The annual incidence of DVT in the general population
is 0.1%. In our study, the frequency of DVT was found
to be higher, at 6.2%. We think that this is because we
screened approximately 55% of the patients for DVT
and detected asymptomatic cases in addition to the
patient's mobilization limitations. Physicians should
be cautious against DVT and PTE, which may cause
mortality in patients with NMDs, and patients should
be evaluated in detail for prophylactic treatment.
Cardiac pathologies, including cardiomyopathies and/
or conduction disorders, may be seen in NMDs, which
develop as a result of simultaneous or progressive
involvement of the heart muscle as well as skeletal
muscle (29). Most forms of cardiac involvement are
detected from childhood to the second decade of life
(DMD, myotonic dystrophy, etc.). It may also remain
asymptomatic until advanced age (Becker muscular
dystrophy, some forms of congenital myopathy,
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etc.). Cardiac involvement is more severe when
neuromuscular symptoms appear in childhood or
rapidly progress during infancy (30). Patients were
divided into two groups in a study investigating
echocardiographic features in NMDs. MND and
polyneuropathies were included in one group, and
myopathies in the other group, and echocardiographic
findings were compared. The results revealed lower
left ventricular ejection fraction and impaired diastolic
function in the myopathy group (31). Unlike this study,
there was no difference in left ventricular ejection
fraction between the groups in our study. We found
that cardiac involvement was more frequent in the
myopathy group than in the other groups. This is
an expected result in the myopathy and muscular
dystrophy group, where cardiac involvement is more
frequent and causes severe morbidity and mortality
compared to MND and neuropathies (32).

Muscle weakness is one of the most important
clinical findings that affects the daily life activities and
prognosis of patients with NMDs. The distribution of
weakness is also critical in the diagnosis of neuropathic
and myopathic diseases (33). In this study, right and
left upper extremity proximal muscle weakness was
significantly higher in the myopathy group than in
the other groups. Muscle weakness in the proximal
right lower extremity was significantly higher in the
neuropathy group compared to the other groups, and
in the proximal left lower extremity in the MND group
compared to the neuropathy group. Muscle atrophies
were also more frequent in the myopathy and MND
groups than in the neuropathy group. The hallmark
of MND is painless weakness and atrophy, often
accompanied by cramps and fasciculations (7).
Neuropathies are neurological disorders affecting
motor, sensory, or autonomic fibers and have various
subtypes. The most common form is distal symmetrical
polyneuropathies that start with sensory symptoms
(numbness, paresthesia) or small fiber neuropathy
(pain, loss of temperature perception). Loss of muscle
strength in neuropathies develops after sensory losses
(15). In our study, sensory losses were statistically
significantly higher in the neuropathy group than in the
MND and myopathy groups.

Length discrepancy in the lower extremities was
statistically significantly more common in MND group
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than in the other groups in our study. Leg length
disparity caused by growth due to paralysis is the
most common sequela in poliomyelitis patients. Many
factors are involved in lower extremity discrepancies.
Some of these factors are directly related to bone
growth, and some are indirectly related to affecting
bone development. This discrepancy in the lower
extremities may cause many problems (34). Due
to alterations in postural balance, musculoskeletal
problems such as low back pain, scoliosis, degenerative
arthritis of the hip or knee joint, and patellofemoral
pain syndrome may occur (35). It is crucial to recognize
limb inequalities early in clinical follow-up to prevent
musculoskeletal problems that may occur secondary to
the discrepancy.

Spasticity was most common in the MND group, with
a rate of 16.2%, but there was no significant difference
between the groups. Upper motor neuron involvement
may cause spasticity, especially in ALS. In a study
examining the prevalence of spasticity and spasticity-
related pain in ALS, 150 patients were evaluated,
and spasticity was found in 36% of patients (36). In
this study, the spasticity ratio was lower because the
motor neuron disease group did not consist only of ALS
patients. Lower spasticity rates may be expected since
post-polio or SMA-related weakness is typically flaccid
rather than spastic

In a study investigating the frequency of dysarthria
and dysphagia in NMDs, 220 patients were evaluated
by speech and language therapists, and dysarthria was
found in 56% and dysphagia in 47% of the patients.
They explained that the higher rates of dysarthria
and dysphagia in this study compared to other
studies were because the evaluations were made by
experienced speech therapists, not by a questionnaire
or an interview (37). The prevalence of dysarthria and
dysphagia was lower in our study than in other studies,
and we thought that this was because not all patients
were evaluated by a speech and language therapist.
As Simone et al. stated in their research, a detailed
evaluation of patients with NMDs by speech and
swallowing therapists is important to identify these
patients in the early period (37).

NMDs significantly affect patients' independence in
their daily activities. Functional mobility should be
assessed in all patients with NMDs. The symptoms that
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often occur are the biomechanical consequences of the
inappropriate mobility of the patient. In these patients,
the onset of movement, weight transfer, balance,
and the effort required to complete the movement
should be observed, and appropriate assistive devices
should be used when necessary (38). Patients should
also be checked for assistive devices, considering
disease progression (39). In our study, independent
ambulation was statistically lower in the MND group
than in the other two groups, while cane use was
significantly higher. Most patients in all groups (91.9%,
72.6%, 57.1%, respectively) were dependent in their
ambulation through a walker, single-person support,
double-person support, cane, or cane use. In a study
conducted in our country, the use of assistive devices
in patients with NMDs was found to be higher in the
myopathy group, 22.7%, compared to the MND and
neuropathy groups (40). In our study, the evaluation
of ambulation with person support, not only the use of
the device, may have caused different results.

The studies on NMDs were generally conducted on
a specific disease in the literature. The strengths of
our research included 5-year data from a clinic in a
tertiary health center where only NMDs were followed
up, a high number of patients, multidimensional
sociodemographic and clinical evaluation of patients,
and comparison between subgroups. We think that it
is a valuable study in these respects. The limitations
of our study were its retrospective nature, lack of
comparison with a healthy control group, and lack of
treatment outcome data.

CONCLUSION

Our study demonstrates that each subgroup of
neuromuscular disorders possesses distinct clinical
features. The younger age profile observed in
myopathies, the increased prevalence of osteoporosis
and fractures in MNDs, and the higher rates of
infections and thromboembolic events in neuropathies
emphasize the need for a disorder-specific clinical
approach. Differences in the distribution of muscle
weakness, sensory impairment, and ambulation levels
further support this heterogeneity.

Therefore, early evaluation, precise identification of
risk factors, and individualized rehabilitation planning
are essential in the management of neuromuscular
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disorders. We consider that larger and prospective
studies will significantly enhance follow-up and
treatment strategies for this patient population.
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ORIJINAL CALISMA

KRONiK HASTALIGI OLANLARDA BELIRSIZLIGE
TAHAMMULSUZLUK DURUMUNUN
DEGERLENDIRILMESI

Evaluation of Intolerance to Uncertainty in Patients with
Chronic Disease

Zeynep Tugba OZAN', Hafize KIZILKAYA', Gurbet BOZKURT?

OZET

Amag: Bu ¢alisma, kronik hastaligi olan bireylerin belirsizlige tahammulstzlik dizeylerini degerlendirmeyi
amaglamistir.

Gereg ve Yontemler: Tanimlayici ve kesitsel tipte olan bu ¢alismaya Yozgat Bozok Universitesi Tip Fakiiltesi i¢
Hastaliklari polikliniklerine bagvuran ve bilinen kronik hastalik tanisi olan 18 yas Usti 354 birey dahil edilmis-
tir. Bireylerin antropometrik 6lglimleri, sosyo-demografik 6zellikleri ve belirsizlige tahammiilsiizliik 6lgekleri
yuzytize gérisme yontemi kullanilarak toplanmustir.

Bulgular: Bekar, yalniz yasayan ve psikiyatrist/psikolog destegi alan bireylerde belirsizlige tahammdlstzltk,
ileriye donuk kaygi ve engelleyici kaygi daha yiksek, lisans ve ylksek lisans egitimi alanlar ile psikiyatrik
ilag kullanimi olanlarda belirsizlige tahammiilsuzlik ve ileriye dontik kaygi daha yiiksek, sehir ve biyik se-
hirlerde yasayanlarda ileriye doniik kaygi diizeyinin daha yiiksek oldugunu ortaya koymustur. Ayrica kronik
hastaliklar agisindan en ylksek oran %63,6 ile HT saptanmistir. Psikiyatrik hastaliga sahip olanlarda belirsiz-
lige tahammdlstizlik, ileriye dontik kaygi ve engelleyici kaygi daha ylksek iken, kronik kalp hastaliklari olan
bireylerde engelleyici kaygi diizeyinin daha yiksek oldugu gosterilmistir.

Sonug: Kronik hastaligi olan bireylerde 6zellikle psikiyatrik hastalik ile kalp hastaligi olan bireyler basta olmak
lizere, egitim dlzeyi yiksek, bekar, yalniz ve kentsel yasantisi olan bireylere saglanacak psikososyal destek
ile belirsizlige tahammiilsuzllk, ileriye doniik kaygi ve engelleyici kaygiyi azaltmayi amaglayan miidahalelerin
6nemi vurgulanmigstir.

Anahtar Kelimeler: Kronik Hastalik; BelirsizliGe Tahammiilsiizliik; BTO-12

ABSTRACT

Objective: This study aimed to evaluate the intolerance of uncertainty levels of individuals with chronic
diseases.

Material and Methods: This descriptive and cross-sectional study included 354 individuals over the age of
18 who applied to the Yozgat Bozok University Medical Faculty Internal Medicine outpatient clinics and had
a known chronic disease diagnosis. Individuals' anthropometric measurements, socio-demographic cha-
racteristics and intolerance of uncertainty scales were collected using the face-to-face interview method.
Results: It was revealed that intolerance of uncertainty, anticipatory anxiety and inhibitory anxiety were
higher in individuals who were single, living alone and receiving support from a psychiatrist/psychologist,
intolerance of uncertainty and anticipatory anxiety were higher in those who received undergraduate and
graduate education and those using psychiatric medication, and anticipatory anxiety levels were higher in
those living in cities and big cities. In addition, the highest rate in terms of chronic diseases was determined
as HT with 63.6%. While intolerance of uncertainty, anticipatory anxiety and inhibitory anxiety were higher
in those with psychiatric diseases, it was shown that inhibitory anxiety levels were higher in individuals with
chronic heart diseases.

Conclusion: The importance of interventions aimed at reducing intolerance of uncertainty, anticipatory
anxiety and inhibitory anxiety through psychosocial support to be provided to individuals with chronic dise-
ases, especially those with psychiatric ilinesses and heart diseases, as well as individuals with a high level of
education, who are single, lonely and live in urban areas, has been emphasized.

Keywords: Chronic Disease; Intolerance of Uncertainty; IUS-12
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GIRIS

Diinya Saglik Orgiiti (DSO)'den edinilen bilgiye gore;
kronik hastaliklar en sik 6lim nedenleri arasinda
bulunmaktadir (1). Turkiye’de ise nufusun yaklasik
%88’inde kronik hastaliklar nedeniile 6ltim bildirilmistir
(2). Kronik hastaliklar genellikle tedavi edilemez veya
uzun sureli tedavi gerektirebilir. Avustralya Saglik ve
Refah Enstitlisii (AIHW) kronik hastalik olarak artrit,
sirt agrisi, kardiyovaskiler hastalik, kronik obstriktif
akciger hastaligl, kanser, kronik bdbrek hastaligi ve
ruh saghgr bozuklarini iceren hastaliklari tariflemistir
(3). Baska calismalarda ise obesite, diyabet, karaciger
hastaliklari, HIV (Human Immunodeficiency Virus)
gibi kronik enfeksiyonlari inflamatuar barsak
hastaliklari (yani Crohn hastaligi ve Ulseratif kolit) da
kronik hastaliklar olarak tanimlanmistir (4). Belirsizlige
tolerans, kisinin belirsizligi anlama, psikolojik olarak
bunlarla basa ¢ikma durumu ifade eder (5). Belirsizlik,
bir olayin veya davranisin sonucunun ne olacagini
tahmin edememe, baska deyisle olumsuz tepkilere
direnememe olarak tanimlanmistir (6,7). Belirsizligin
insan psikolojisini olumsuz etkiledigi bilinmektedir.
Bu slire¢ devam ettigi takdirde kiside endise, kaygi
ve korku olusturmaktadir (8). Bir baska agidan
bakildiginda, belirsizlige tahammilsizlik kisilerde
duyusal, bilissel tepki olusturmaktadir
(9). Bilindigi kadariyla belirsizlige tahammiulstzlik,
baslangicta yaygin anksiyete bozuklugu (GAD) ile
iliskilendirilmistir (10). Belirsizlige Tahammoilsizliik
Olgeginin Kisa Formunun (BTO-12), ilk olarak 2007
yilinda gelistirilmis, 2014 yilinda ise Tirkce versiyonu
sunulmustur. Olcek, toplam 27 madden olusan 5'li
likert tipinde bir 6lgektir. 12 maddeden olusan 6lgekte
alinan puan 12 ile 60 arasindadir. Olgekten alinan puan
yukseldikce belirsizlige tahammdlstzlik artmaktadir
(11). Olgegin 6zelliklerinden biri de ters kodlama
bulunmamasidir. Bu 6lgegin iki alt sinifi vardir. Bunlar,
ileriye donuk belirsizlige tahammdiilsiizliik ve engelleyici
belirsizlige tahammulsuzliktir. Tirk¢e guvenilirlik
analizi Cronbach alfa 0,90 olarak bulunmustur. i¢
tutarlik katsayisi 6lgcegin geneli icin 0,79 ve 0,88
arasinda degismistir (12). Bu rakamlar o6lcegin geneli
icin 0,88 iken, ileriye yonelik kaygi alt grubu icin 0,84,
engelleyici kaygi alt grubu icin 0,77 olarak bulunmustur
(9). Ayrica bu 6lgek ile endise ve kaygi zemini hakkinda
fikir edinilmektedir (13). Kronik hastalik tanisi alan

ve

olumsuz
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bireylerde uyum sirecini iceren bir zaman dilimine
ihtiya¢ vardir (14). Bu zaman dilimi hastaligin ruhsal
ve bedensel degisikliklere uyum saglamayi iceren bir
surectir (15). Kronik hastaliklarin gesitliligine bagli
olarak her bir hastalik farkh semptom ve bulgular
verir (16). Kronik hastaliklarin insan sagligina yaptig
olumsuz etkiler bilinmektedir. Bu ¢alismanin farkli bir
bakis agisi gelistirmesi ve gerekli dnlemlerin alinmasina
katki saglamasi beklenmektedir.

GEREC VE YONTEMLER

Bu calisma, Yozgat Bozok Universitesi Tip Fakiiltesi
Girisimsel Olmayan Arastirmalar Etik Kurulu’ndan
(2024-GOKAEK-245_2024.06.05_52) onay alindiktan
sonra yuratalmastir. Bu ¢alisma igin analiz edilen ham
verilerkisisel olarak tanimlanabilir bilgiicermediginden,
anonimlik ve gizlilik garanti edilmistir. Bu galismada
nicel arastirma yontemlerinden tarama modeli
kullanilmistir. Tarama modeli, gegmiste veya simdi var
olan bir durumu oldugu gibi betimlemeyi iceren bir
nicel arastirma yaklasimidir. Bu model kapsaminda,
calismaya Yozgat Bozok Universitesi Tip Fakiiltesi i¢
Hastaliklari Polikliniklerine bagvuran ve bilinen kronik
obstriktf hastaligi (KOAH), diyabetes mellitus (DM),
dislipidemi (HL), hipertansiyon (HT), osteoporoz, kronik
kalp hastaligr (KKH), kronik bobrek hastaligi (KBH),
romatolojik hastalik (artrit vb.), hematolojik hastalik
tanisi olan 18 yas Ustl 354 birey dahil edilmistir.
Bireylerin demografik bilgileri arastirmacilar tarafindan
hazirlanan, yas, cinsiyet, sigara ve alkol kullanimi,
medeni durum, gelir dlizeyi, yasam alani, birlikte
yasadigl birey/bireyler, psikiyatrik hastalik o6ykusd,
psikolog/psikiyatrist destegi, psikiyatrik ila¢c kullanimi,
kronik hastalik gibi sosyodemografik bilgilerin
oldugu form ile toplanmis olup, antropometrik
olglimleri, sosyo-demografik ozellikleri ve belirsizlige
tahammilstizlik olgekleri ylizylize gorisme yontemi
kullanilarak toplanmistir.

Toplanan veriler SPSS 22.0 (SPSS IBM Corp., Armonk,
NY, USA) paket programi kullanilarak analiz edilmistir.
Tanimlayici istatistikler; kategorik degiskenler igin sayi
ve ylzde, 6l¢limsel degiskenler igin ortalama, standart
sapma olarak verilmistir. Verilerin normal dagilima
uygunluga carpiklik ve basiklik degerleri ile bakilmistir.
Verilerin dogrusal dagilmasi sonucunda parametrik
testlerden bagimsiz 6rneklemler t testi ve ANOVA testi
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kullanilarak veriler analiz edilmistir. Verilerin analizinde
alanyazinda genel kabul goren p<0,05 anlamlilik degeri
olarak kabul edilmistir.

BULGULAR

Arastirmada yer alan katiimcilarin yas ortalamasi 57,14
yil, vicut kitle indeksi ortalamasi 28,93 kg/m?, kilo
ortalamasi 77,4 kilogram, belirsizlige tahammiulstzlik
toplam puan ortalamasi 37,25, ileriye yonelik kaygi

Tablo 1. Tanimlayici Veriler
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puan ortalamasi 22,21, engelleyici
ortalamasi 15,03 saptanmistir.
Katilimcilarin %68,9°1 kadin, %74’0 evli, %49,7’si ilkokul
mezunu, %48’u orta gelir diizeyine sahip, %17,8 ‘i
sigara, %4,5’i alkol kullanmaktaydi. Katilimcilarda en
stk gorulen kronik hastalik HT (%63,3) idi. Katilimcilarin
%6,5’i psikiyatrist/psikolog destegi aliyor, %7,9’u
psikiyatrik ilag kullaniyordu (Tablo 1).
Medeni durum ile belirsizlige

kaygl puan

tahammoulsizluk

Degisken(N=289) Sayi(n) Yizde (%)
Cinsiyet

Kadin 210 31,1
Erkek 244 68,9
Egitim durumu

Okuryazar olmayan 70 19,8
ilkokul 176 49,7
Ortaokul 57 16,1
Lise 47 13,3
Lisans 4 1,1
Medeni Durum

Evli 262 74
Bekar 45 12,7
Dul/Bosanmis 47 13,3
Gelir Duizeyi

Dusuk 145 40,9
Orta 170 48
Yiksek 39 10,1
Alkol kullanimi

Var 16 4,5
Yok 338 94,5
Sigara kullanimi

Var 63 17,8
Yok 291 83,2
Diyabetes mellitus

Var 197 56,6
Yok 156 43,4
Hipertansiyon

Var 224 63,3
Yok 130 36,7
Hiperlipidemi

Var 78 22
Yok 276 78
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Tablo 1. devami.
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Kronik Obstruktif Akciger Hastaligi

Var 23 6,5
Yok 331 93,5
Astim

Var 36 10
Yok 318 90
Kronik Bobrek Hastaligi

Var 20 5,6
Yok 334 94,6
Kronik Kalp Hastalgi

Var 48 13,5
Yok 306 86,5
Norolojik Hastalik

Var 14 4
Yok 340 96
Romatolojik hastalik

Var 18 5,1
Yok 336 94,9
Alerjik hastalik

Var 17 4,8
Yok 337 95,2
Psikiyatrik hastalik

Var 14 4
Yok 340 96
Kanser

Var 8 2,3
Yok 346 97,7
Diger Hastalik

Var 42 11,9
Yok 321 89,1
Psikiyatrist/psikolog destegi

Var 23 6,5
Yok 331 93,5
Psikiyatrik ilag kullanimi

Var 28 7,9
Yok 326 92,1

arasinda anlamli farklilik saptandi (p=0,001). Medeni
durum ile ileriye dénik kaygi arasinda anlamli farklilik
saptandi (p=0,002). Medeni durum ile engelleyici
kaygi arasinda anlaml farkhhk saptandi (p=0,007).
Bekarlarda toplam kaygi, engelleyici kaygl dlizeyi
ve ileriye donik kaygl diizeyi daha yliksekti. Birlikte

yasadigi kisi/kisiler ile belirsizlige tahammilstizlik
durumunda anlamli farklilik saptandi (p=0,008). Birlikte
yasadigi kisi/kisiler ile ileriye donuk kaygi arasinda
anlamh farklihk saptandi (p=0,001). Birlikte yasadigl
kisi/kisiler ile engelleyici kaygi arasinda anlamli farkhhk
saptandi (p=0,001). Toplam kaygi, engelleyici kaygi ve
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ileriye yonelik kaygi dizeyi yalniz yasayanda daha
yuksek saptandi. Egitim dizeyi ile belirsizlige
tahammdilsiizlik arasinda anlamli farkhlik saptandi
(p=0,014). Egitim dlzeyi ile ileriye yonelik kaygi diizeyi
arasinda anlamh farkhhk saptandi (p=0,001). Toplam
kaygi ve ileriye yonelik kaygi egitim dizeyi ile ters
orantili bulundu. Yasam alani ile ileriye yonelik kaygi
dlzeyi arasinda anlamli farklilik saptandi (p=0,035).
Koy ve kasabada yasayanlarda, sehir ve bilyilk sehirde
yasayanlara gore ileriye yonelik kaygi diizeyi gére daha
diisuktd (Tablo 2).

Kronik kalp hastaligi ile engelleyici kaygi arasinda
anlamhi farkhhk saptandi (p=0,006). Kronik kalp hastalig
olanlarda engelleyici kaygl daha yiksekti. Psikiyatrik
hastaligi olanlar ile belirsizlige tahammilsizlik
arasinda anlamli farklilik saptandi (p=0,001). Psikiyatrik
hastaligr olanlar ile ileriye yonelik kaygi arasinda
anlamhi farklihk saptandi (p=0,070). Psikiyatrik hastaligi
olanlar ile engelleyici kaygl arasinda anlamli farklilik
saptandi (p=0,032). Psikiyatrik hastaligi olanlarda
toplam kaygi, ileriye yonelik kaygl ve engelleyici
kaygl daha yuksekti. Psikiyatrist/psikolog destegi ile
belirsizlige tahammdlsizlik arasinda anlamh farkhlik
saptandi (p=0,001). Psikiyatrist/psikolog destegi ile
ileriye yonelik kaygi dizeyi arasinda anlamh farkhlik
saptandi (p=0,001). Psikiyatrist/psikolog destegi ile
engelleyici kaygl dlizeyi arasinda anlaml farklilik
saptandi (p=0,001). Psikiyatrik ilag kullananlar ile
belirsizlige tahammdlsizlik arasinda anlamh farkhlik
saptandi (p=0,021). Psikiyatrik ila¢ kullananlarda
belirsizlige tahammiulsizlik daha yiksek saptandi.
Psikiyatrik ilag kullananlar ile ileriye yonelik kaygi
dlzeyi arasinda anlamli farklilik saptandi (p=0,013).

Tablo 2. Demografik Veriler

Bozok Tip Derg 2025;15(4):469-476
Bozok Med J 2025;15(4):469-476

Psikiyatrik ila¢ kullananlarda ileriye yonelik kaygi daha
yuksek saptandi (Tablo3).

TARTISMA

Belirsizlik kaygi ve stresi tetikleyen bir durumdur.
Belirsizlige tahammiilstizlik bircok faktérin bir araya
gelmesiylednplanacikabilir.Belirsizligetahammulsizlik
durumu belirlemek ve gerektiginde muidahale igin
eyleme gecmek gerekir. Kronik hastaliklarin psikolojik
bircok etkisi oldugu bilinmektedir. Calismamiz kronik
hastaliklarin belirsizlige tahammiilsizlik durumunu
ve alt gruplarini nasil etkilendigini arastirdi. Bu ¢alisma
bazi kronik hastaliklarin belirsizlige tahammilsizligin
ortaya ¢ikmasinda potansiyel bir neden olabilecegini
gostermektedir. Bu baglamda, tespit edilen sonuglara
gore, belirsizlige tahammiulstzligin ¢ok daha iyi
anlasilmasini ve gerekli durumlarda erken midahale
edilmesi gerektigini ortaya koymustur.

Bucalismanin sonuglaridegerlendirildiginde, psikiyatrik
hastaliklarin kronik hastaliklar arasinda belirsizlige
tahammiilsiizlik ve alt gruplari olan ilerleyici kaygi ile
engelleyici kaygiyl ortaya ¢ikaran en 6nemli hastalik
grubu oldugu elde edilen ilk dGnemli sonugtur. Bir diger
acidan bakildiginda da belirsizlige tahammiulstzlik
diger psikolojik sorunlarin tetikleyici olmaktadir.
Literatlire bakildiginda bu ¢alisma ile tutarhlik gosteren
bulgularin oldugu ¢alismalar bulunmaktadir. Belirsizlige
tahammiilsiizlik puanlarinin arthigi bireylerde obsesif-
kompulsif bozukluk, sosyal fobi, depresyon, panik
bozukluk, agorafobi, yeme bozukluklari, siberkondri
gibi psikolojik soruna yol acabildigi gosterilmistir (17).
Benzer sekilde, belirsizlige tahammiilstzIligin sosyal
kaygiyr anlamli sekilde artirdigi gosterilmistir (18). Bu

p
Belirsizlige tahammiilstizliik ileriye yonelik kayg Engelleyici kaygi
Cinsiyet (erkek/kadin) 0,747 0,929 0,610
Vicut kitle indeksi 0,367 0,051 0,882
ikamet 0,279 0,035 0,821
Medeni durum (evli/bekar) 0,001 0,002 0,007
Birlikte yasadigi kisi/kisiler 0,008 0,001 0,118
Egitim 0,014 0,001 0,337
Gelir 0,244 0,304 0,318
Meslek 0,746 0,603 0.811
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Tablo 3. Belirsizige Tahammiilsiizliik- Kronik Hastalik iliskisi

P
Belirsizlige tahammiilstizliik ileriye yonelik kaygi Engelleyici kaygi
Diyabetes Mellitus 0,381 0,209 0,377
Hipertansiyon 0,642 0,380 0,903
Kronik Obstriktif Akciger Hastahgi 0,924 0,837 0,960
Astim 0,916 0,692 0,804
Kronik Bobrek Hastaligi 0,516 0,588 0,065
Kronik Karaciger Hastaligi 0,309 0,464 0,271
Kronik Kalp Hastaligi 0,339 0,416 0,006
Romatolojik Hastalik 0,467 0,336 0,723
Norolojik Hastalik 0,790 0,874 0,745
Kanser 0,809 0,986 0,662
Allerjik Hastalik 0,701 0,249 0,569
Psikiyatrik Hastalik 0,001 0,001 0,032
Diger Hastaliklar 0,044 0,070 0,142
Psikiyatrist/psikolog destegi 0,001 0,001 0,001
Psikiyatrik ilag kullanimi 0,021 0,013 0,118
calismada literatiirden farkli olarak psikiyatrik  bilinmektedir. Ozellikle, alkol kullanimi olan ergenlerin

hastaliklarin  belirsizlige tahammdilsizlik iliskisinin
yaninda ilerleyici kaygl ve engelleyici kaygly! iceren
alt gruplari da ele alinmis ve her iki alt grupta da
psikiyatrik hastaliklari olan bireylerin kaygi dizeyleri
daha vyiksek saptanmistir.  Ayrica  g¢alismanin
sonucu; kronik kalp hastaligi olanlarda belirsizlige
tahammdilsiizliglin alt grubu olan engelleyici kayginin
daha yiksek oldugu ortaya cikarmistir. Yine benzer
sekilde literatlirde kronik kalp hastali olan bireylerde
belirsizlige tahammilstizlik iliskisinin  varligina
rastlanmamistir. Belirsizlige  tahammilstzlugin,
psikiyatrik hastaliklarin gostergeleriyle siki iliskiler
gosterdigi calismalar bulunmakla birlikte, aslinda
bircok faktérin etkili oldugu tahmin edilmekte ancak
yeterli calisma bulunmamaktadir (10). Bu calismada
cinsiyetin belirsizlige tahammdlstzlikte etkili bir
risk olusturmadigi ydnindedir. Ancak daha &nce
yapilan bir ¢alismada yetiskin kadinlarda belirsizlige
tahammdiilsiizligiin  6n  plana ¢iktigl  yonindedir
(19). Bu sonug, bu cahsmadaki katilimcilarin
kronik hastaligi olan bir grubun secilmis olmasi
nedeniyle veya katilimcilarin biyolojik, fizyolojik ve
sosyoekonomik 6zelliklerden kaynaklaniyor oldugunu
distindirmektedir. Alkol, sigara kullanimi gibi yasam
tarzinink belirsizlige tahammilsizlik ile iliskili oldugu

daha yiksek belirsizlige tahammiilsizlik seviyeleri
gosterilmistir (20). Ancak bu calismadaki 6rneklemde
alkol kullanim orani kigik tutulmus ve hastalar
yetiskin popilasyondan secilmistir. Dolayisiyla alkol
kullanimi bu ¢alismada belirsizlige tahammilsiizlik
veya alt gruplariyla iligkili bulunmamistir. Yapilan
calismalarda, kisilik ozellikleri (nevrotik, vs.), cevresel
faktorler ve bilissel faktorler gibi durumlarin belirsizlige
tahammilstzltkle iliskili oldugu gosterilmistir. Daha
once ergenlerin oldugu poptlasyonun secilerek
yapildig bir ¢alismada 6rneklem grubu benzer yasam
alanina sahip oldugu icin yasama alaninin belirsizlige
tahammilstizlik igin bir 6ngoriict degeri olup olmadigi
degerlendirilememistir (10). Bu c¢alismada koy ve
kasaba gibi kirsal bolgede yasayanlarda, sehir ve blyik
sehirde yasayanlara gore ileriye yonelik kaygi dizeyi
gore daha diistik saptanmistir. Bu durum sehir hayatinin
getirdigi yogun ve stresli yasamin zorluklarina da vurgu
yapmaktadir. Bu ¢calismada, belirsizlige tahammdlstzlik
olgeginden alinan toplam puan ortalamasi 37,25 olup
ortalama puanin izerinde saptanmistir. Kronik hastalig
olan bireylerin calismaya alindigi bu calismaya benzer
sekilde yine Tirkiye’de yuritllen bir baska ¢alismada
bu oOlgekten alinan toplam puan 35,16 + 9,42 olarak
bulunmustur (21). Bu ¢calismaya benzer sayida katiimci
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ile ylrttilen ve 310 saglik calisaninin katildigi bir diger
¢alismada da belirsizlige tahammiilsiizlik toplam puani
39,14 + 9,31 olarak bulunmustur (22). Bu durum farkli
evrenlerde yapilan benzer c¢alismalarda belirsizlige
tahammiilsiizlikten alinan toplam puanlarin birbirine
cok yakin oldugunu isaret etmektedir.

ileriye yonelik kaygi puan ortalamasi 22,21,
engelleyici kaygi puan ortalamasi 15,03 oldugu
saptanmistir.  Diger c¢alismalardan farkli olarak

belirsizlige tahammdulstizlik alt gruplarinin puanlari
hesaplanmis ve diger parametrelerle iliskisi
degerlendirilmistir. Yapilan calismalarda yas arttikca
belirsizligin tahammdlsizliginde daha yiksek oldugu
gorllmektedir (23). Benzer sekilde bu galismanin yas
ortalamasi 57,14 olarak bulunmustur.

Bu calismada en sik bulunan kronik hastalik HT idi.
Turkiye’de yapilan c¢alismalarda da benzer sekilde
en sik kronik hastalik HT olarak gosterilmistir (24).
Katilimcilarin 224’tinde (%63,3) HT oldugu goérilmistar.
Daha sonra ise DM, HL, KKH, astim, KOAH, KBH,
romatizmal hastaliklar, alerjik hastaliklar, psikiyatrik
hastaliklar ve kanser siralanmistir. Literatlirde yapilan
diger calismalarda da benzer sekilde en sik HT tanisi
oldugu bildirilmistir (25).

SONUC

Mevcut c¢alismada, kronik hastaligi olan bireylerin
belirsizlige tahammulsizlik ve alt grup profillerinin
belirlenmesine ve belirsizlige tahammiilsiizlGgin
sosyodemografik verilerine katki saglamakla birlikte,
kronik hastaliklarda spesifik ve hedefli midahale
onlemlerinin alinmasini saglamaktadir. Bekar, yalniz
yasayanlar ve psikiyatrist/psikolog destegi alanlarda
belirsizlige tahammilstzlik, ileriye donik kaygi ve
toplam kaygi, lisans ve yilksek lisans egitimi alanlar
ile psikiyatrik ilag kullanimi olanlarda ileriye doniik
kaygi ve toplam kaygl daha ylksek, sehir ve blyiik
sehirlerde yasayanlarda ileriye doniik kaygi ile iliskili
oldugu gbosterilmistir. Ozellikle psikiyatrik ve kalp
hastaligi olan bireyler basta olmak Uzere, kentsel
ortamda, egitim diizeyi yliksek, bekar ve yalniz yasayan
bireylere saglanacak psikososyal destek ile belirsizlige
tahammdiilsiizlik, ileriye donik kaygi ve engelleyici
kayglyl azaltmayir amacglayan midahaleler yapilabilir.
Gelecekteki arastirmalar, belirsizlige tahammilsizlik,
ileriye yonelik kaygi ve engelleyici kaygi duzeylerinin
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azaltilmasi i¢in gerekli miidahalelere odaklanmalidir.

Tasdik ve Tesekkiir
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bulunmamaktadir. Calisma i¢in herhangi bir finansal
destek alinmamistr.
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ORIGINAL ARTICLE

SUTURE-BUTTON FIXATION OUTPERFORMS
HOOK PLATE IN FUNCTIONAL OUTCOMES AFTER
ACROMIOCLAVICULAR JOINT DISLOCATION

Akromioklavikiiler Eklem Cikig1 Tedavisinde Cift Diigme implant
Fonksiyonel Sonuglarda Kanca Plaktan Daha Fazla iyilesme Saglar

Murat ASCI', Mete GEDIKBAS'

ABSTRACT

Objective: There is no consensus on the optimal surgical treatment for acromioclavicular joint separation
(ACJD). This study aimed to compare the functional and radiological outcomes of hook plate (HP) fixation
and suture-button (SB) fixation.

Material and Methods: Patients who underwent surgery for Rockwood type Ill and V ACJD between June
2010 and June 2023 were retrospectively reviewed. Group | included patients treated with HP and Group
Il included patients treated with SB. Postoperative outcomes were assessed using range of motion (ROM),
Constant—Murley Score (CMS), and American Shoulder and Elbow Surgeons (ASES) score. Radiological eva-
luation included coracoclavicular distance (CCD) measurements and Rockwood classification.

Results: Sixty-two patients (47 men, 15 women; mean age, 29.2+16.1 years) were evaluated with a mean
follow-up of 52.9420.5 months. Anatomical reduction was achieved in 87% of cases. Both groups showed
significant postoperative improvement in CMS (53.8+6.4 to 89.7+5.4) and ASES scores (40.4+7.4 to 89.0+7.8)
(p<0.01). Group Il demonstrated superior ROM in abduction (160° vs. 153°) and forward flexion (172° vs.
162°). Postoperative CCD decreased significantly in both groups. At the final follow-up, recurrence was ob-
served in 16.6% of patients in Group | and in 9.3% of patients in Group Il (p = 0.032).

Conclusion: Both fixation methods are effective for acute ACJD. However, SB fixation provides superior fun-
ctional outcomes, greater shoulder mobility, and avoids the need for secondary implant removal, making it
a favorable option, particularly for young and active patients.

Keywords: Acromioclavicular Joint Dislocation; Hook Plate Fixation,; Suture-Button Fixation;
Functional Outcomes

OZET

Amag: Akromiyoklavikiler eklem gikigi (AKEC) i¢in en uygun cerrahi tedavi yontemi konusunda halen bir fikir
birligi bulunmamaktadir. Bu calismada, hook plak (HP) ve suture-button (SB) yontemleri ile yapilan tedavile-
rin fonksiyonel ve radyolojik sonuglari karsilastirildi.

Gereg ve Yontemler: Haziran 2010 — Haziran 2023 tarihleri arasinda Rockwood tip Ill ve V AKEC nedeniyle
ameliyat edilen hastalar retrospektif olarak incelendi. Grup I'de HP, Grup II’de SB ile tedavi edilen hastalar
yer aldi. Postoperatif degerlendirmede eklem hareket agikligi (EHA), Constant—Murley Skoru (CMS) ve Ame-
rican Shoulder and Elbow Surgeons (ASES) skoru kullanildi. Radyolojik incelemede korakoklavikiiler mesafe
(KKM) 6lgtimleri ve Rockwood siniflamasi degerlendirildi.

Bulgular: Calismaya 62 hasta (47 erkek, 15 kadin; ort. yas 29,2+16,1 yil) dahil edildi ve ortalama takip suresi
52,9+20,5 ay idi. Anatomik rediiksiyon %87 hastada saglandi. Her iki grupta CMS (53,816,4’ten 89,7+5,4’e)
ve ASES skorlarinda (40,4+7,4’ten 89,0+7,8’e) anlamli iyilesme gorildi (p<0,01). SB grubunda abduksiyon
(160° vs. 153°) ve fleksiyon (172° vs. 162°) degerleri daha yuksekti. KKM her iki grupta da anlaml olarak
azaldi. Son muayenede Grup I'de bulunan hastalarin %16.6’sinda reklrrens gozlenirken bu oran Grup Il'de
%9.3 olarak bulundu (p=0.032).

Sonug: Hem HP hem de SB yontemi akut AKEC tedavisinde etkili olmakla birlikte, SB fiksasyonu daha iyi
fonksiyonel sonuglar, daha genis omuz eklem hareket agikligi ve implant ¢ikarma gereksiniminin ortadan
kalkmasiyla 6ne ¢ikmaktadir. Bu nedenle SB yontemi 6zellikle geng ve aktif hastalar i¢in daha uygun bir
cerrahi segenek olarak degerlendirilebilir.

Anahtar Kelimeler: Akromiyoklavikiiler Eklem Cikigi; Hook Plak; Suture-Buton; Fonksiyonel Sonuglar;
Omuz Eklem Hareket Agikligi



478

GEDIKBAS et al.
Two techniques in AC joint dislocation

INTRODUCTION

Acromioclavicular joint dislocation (ACID) occurs
after direct or indirect shoulder trauma, with severity
determined by the extent of acromioclavicular (AC)
and coracoclavicular (CC) ligament disruption (1-3).
ACJD accounts for approximately 10% of all shoulder
injuries and nearly half of sports-related injuries to the
shoulder girdle (4,5). The incidence is higher in males
and peaks in the second decade of life (6,7).

The Rockwood classification is widely used for ACJD (8).
Type |-l injuries are treated conservatively, while type
IV=VI injuries are generally managed surgically (9,10).
Treatment of type Ill injuries remains controversial
and should be individualized based on functional
impairment, occupational demands, activity level, and
cosmetic concerns (3).

Although various surgical options exist, the optimal
intervention remains debated (9,11-13). Among
these, hook plate (HP) and suture-button (SB) fixation
are widely used with reliable outcomes (4,11). The
HP functions as a bridge between the acromion and
clavicle, facilitating healing of the AC and CC ligaments,
whereas the SB aims to mimic the function of the
native AC and CC ligaments (13,14).

This study aimed to evaluate the functional and
radiological outcomes of HP and SB fixation in ACJD.
We hypothesized that SB fixation would result in
superior functional outcomes, greater range of motion
(ROM), and lower complication rates compared with
HP fixation.

MATERIAL AND METHOD

Before the start of the study, approval was obtained
from the Bilecik Seyh Edebali University School of
Medicine Ethics Committee (decision number 331994,
date: 21/05/2025). Informed consent was obtained
from patients who agreed to participate in the study.
The study was conducted in accordance with the
principles of the Declaration of Helsinki.

We retrospectively examined patients who underwent
surgical treatment for type Il and Type V ACID
according to Rockwood classification between June
2010 and June 2023. Exclusion criteria included; 1) the
presence of a metabolic bone disease, 2) osteoarthritis
around the shoulder girdle, 3) infection, fracture and
surgery history on the same shoulder, 4) a follow-
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up period time under 2 years. The evaluation was
performed by two orthopedic surgeons who did not
participate in the operations and interventions at June
2025 (U.S, and O.C.C). The patients who participated
were divided into two groups and evaluated: patients
who operated with HP as Group | and patients who
operated with SB as Group II.

Range of motion (ROM), American Shoulder and
Elbow Score (ASES), Constant Murley Score (CMS)
were used for functional evaluations. The ACID were
graded according to the Rockwood classification
system, based on the preoperative shoulder
radiographs (8). Radiographic outcomes included pre
and post-operative coracoclavicular distance (CCD)
measurement, development of acromial lysis, residuel
dislocation and/or subluxation. Postoperative wound
site infection, and reoperations for hardware removal
or revision and contracture release were recorded for
comparing two technique.

Radiological examinations of the patients were
performed after 2 weeks, 1 month, 3 months, 6
months, and annually after the first year. In addition,
a radiological examination with radiographs of the
shoulder was performed under the supervision of
an independent orthopaedic surgeon during the
examination in June 2025, during which functional
assessments were made.

Surgical Technique and Rehabilitation: In both surgical
methods, the patients were prepared in the beach
chair position. In group |, a transverse incision was
made over the AC joint. Once the AC joint was reached,
the HP hook was placed as far back as possible over
the AC joint. After the implantation was completed and
the joint repositioning was checked under fluoroscopy,
the subcutaneous tissue and skin were closed (Figure
1). In group Il, a vertical incision was made starting
approximately 3cm medialtothe ACjointand extending
towards the coracoid process. After dissection of the
soft tissue, the coracoid process and clavicle were
visualized. To reduce the risk of possible fractures of
the clavicle and coracoid process and implant failure,
two-stage tunnels were opened under fluoroscopic
control of the clavicle and coracoid process, first to
the clavicle and then to the coracoid base. The SB
implant was pulled with the suture retrograde from
the coracoid process to the clavicle. After manual
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reduction, temporary fixation was performed with a
K-wire, the SB implant was tensioned and knotted, and
the K-wire was removed after this phase. Soft tissue
closure was then performed in a standart manner
(Figure 2).

After the operation, the shoulder was immobilised with
a sling for 4 weeks. Between the 2nd and 6th week,
limited movement of the shoulder (90° abduction and
flexion) was allowed. After the 6th week, free range of
motion (ROM) was allowed. Removal of the implant
(IR) was recommended at the end of the sixth month.
Light resistance work was allowed after the 8th week,
while heavy resistance work and sports were allowed
after the 3rd months in both groups.

Statistical Analysis: Data were analyzed using SPSS
Statistics (version 23.0; IBM Corp., Armonk, NY, USA).
The Kolmogorov-Smirnov test was used to assess the
normality of data distribution. Categorical variables
were compared using the Pearson chi-square test,
Fisher’s exact test, or Fisher—Freeman—Halton test,
as appropriate. Continuous variables were analyzed
using the Student’s t test for parametric data and the
Mann-Whitney U test for nonparametric data. For
paired comparisons of non-normally distributed data,
the Shapiro—Wilk and Wilcoxon signed-rank tests were

applied.
A p value of <0.05 was considered statistically
significant. A priori power analysis, based on

previously published data, indicated that a minimum
of 48 patients would be required to achieve a statistical
power of 0.8. Postoperative ASES score was defined as
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the primary outcome measure for the two-sample t
test power calculation (15,16).

RESULTS

Atotal of 79 patients underwent surgery for ACJD during
the study period. After excluding three patients who
underwent revision surgery due to early postoperative
coracoid base fractures, seven patients who declined
to participate in the study, three patients with a follow-
up period of less than two years, and six patients
whose preoperative radiographs were unavailable, 62
patients (45M/17F) were included in the study.

The patients' mean age was 29.2+16.1 years (18-52),
and the mean follow-up period was 52.9+20.5 months
(24-177). Group 1 comprised 30 patients (8F/22M),
and group Il comprised 32 patients (7F/25M)). (Table
1) The mean period from trauma to surgery was
12.6+12.5 days (1-28) in group | and 9+7.8 days (1-17)
in group Il (p=0.67).

In group |, 13 of the patients were operated on for
Rockwood type Il ACJD and 17 patients were operated
on for Rockwood type V ACID. In group Il, 17 of the
patients were operated on for Rockwood type Il ACID
and 15 patients were operated on for Rockwood type
V ACID (p=0.441). (Table I) Radiological evaluation at
final follow-up revealed that anatomical reduction was
achieved and maintained in 54 patients (87%). (Figure
1).

In group |, the CCD decreased from 18.3+3.6 mm to
10.7+1.8 mm, and in group 2, the preoperative CCD
was 16.5+3.2mm and the postoperative CCD was

Table 1. Baseline demographic and clinical characteristics of patients in the hook plate (HP) and suture-button

(SB) groups.

Group | (n:30) Group Il (n:32) p
Age (Year) 29.1%15.5 21.9+15.4 0.239
Gender (M/F) 22/8 25/7 >0.999
Follow-up period (Month) 62.2+28.9 44.2+36.8 0.041
Preoperative Classification
Type lll 13 17 0.441
Type V 17 15
Postoperative Classification
Anatomic 25 29
0.032
Type Il 4 2
Type V 1 1

m: male, f: female, Student’s t test / Mann-Whitney U test for continuous variables; Fisher’s exact or Chi-square test for categorical variables.
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11.2+2.1 mm. There was a significant decrease pre-
and postoperative CCD value in both groups. (p<0.01,
p<0.01 respectively). (Table II).

Eight patients (26.6%) in Group | did not want a second
operation because they had no complaints, although
removal of the implant was recommended at the
follow-up examination after six months.

A significant difference was noted in the pre- and
postoperative CM scores between the groups. Even
though group Il exhibited a significantly better
preoperative CM score (55.1+4.5vs 52.2+4.7; p=0.013),
group Il had a significantly better postoperative CM
score (94.1+5.2 vs 86.8+2.9; p=0.017). (Table Il1).
When ROM was compared, group Il had significantly
better results for abduction (153.2+5.7 vs 160.6%6.9,
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p=0.019) and forward flexion (162.7+10.7 vs 172.5+5.4,
p=0.032). (Table IV)

While no AC joint arthritis was observed in our patients,
three patients in group | developed acromial lysis and
wound infection occurred in only one patients. In Group
Il, three patients experienced implant failure, two
patient underwent debridement and implant removal
due to wound infection. After implant removal, ACID
recurred in five (16.6%) patients in Group |, while
three (9.3%) patients in Group Il had persistent ACJD.
(p=0.032). (Table I)

DISCUSSION
Ourstudydemonstrated thatboth HP and SBfixation can
successfully treat acromioclavicular joint separation.

ction achieved and maintained in both method.

Figure 1. Shoulder X-rays of the patients in Group | and Group Il tan pre- and postoperatively. Anatomical redu-

Table 2. Comparison of preoperative and postoperative coracoclavicular distance in two groups

Coracoclavicular Distance
Overall Group | Group Il P
Preoperative 17.413.4 18.3+3.6 16.5+3.2 0.073
Postoperative 10.9+2.9 10.7+1.8 11.242.1 0.176
p <0.01 <0.01 <0.01

Paired t test/Wilcoxon signed-rank test for within-group comparisons; independent t test / Mann—Whitney U test for between-group

comparisons.
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Table 3. Comparison of preoperative and postoperative functional outcomes in two groups

Constant-Murley Score

Overall Group | Group Il P
Preoperative 53.816.4 52.2+4.7 55.1+4.5 0.013
Postoperative 89.7+5.4 86.812.9 94.1+5.2 0.017
p <0.01 <0.01 <0.01

ASES Score

Overall Group | Group Il P
Preoperative 40.4+7.4 39.7+11.9 41.0+16.2 0.407
Postoperative 89.0+7.8 87.5£8.56 94.816.5 0.02
p <0.01 <0.01 <0.01

Paired t test/Wilcoxon signed-rank test for within-group comparisons; independent t test / Mann—Whitney U test for between-group

comparisons.

Table 4. Comparison of abduction and forward flexion range of motions in two groups
Group | Group Il p
Abduction 153.245.7 160.616.9 0.019
Forward Flexion 162.7+10.7 172.515.4 0.032

Independent t test / Mann—Whitney U test for between-group comparisons

However, postoperative CMS, ASES scores (p=0.017
and 0.02), abduction (p=0.019), and forward flexion
(p=0.032) were significantly better in the SB group.
AlthoughCCDreductionwassimilarbetweenthegroups,
SB fixation yielded superior functional outcomes.
These findings are consistent with previous reports.
Wang et al., in a meta-analysis of 195 HP and 204 SB
patients, found better pain and functional outcomes
with SB, while complication rates were comparable
(23). Similarly, Lloyd et al. reported significantly higher
CMS in SB patients across multiple studies (17). Glzel
et al. observed faster recovery and fewer complications
with SB in a comparative series of 60 patients (18). Lim
et al. showed that CMS was similar at 3 months, but
significantly higher with SB at 24 months (19). Ko et al.
also reported better ROM in the SB group, attributing
restricted forward flexion in HP patients to subacromial
irritation from the hook (15). Likewise, Kim et al.
noted delayed ROM recovery in HP patients due to
bursal inflammation, which negatively affected early
outcomes (20). Our results align with these studies,
confirming that SB fixation provides better long-term
function without the need for secondary surgery.
The effect of preoperative ACID type on functional
outcomeshasbeeninvestigatedinseveralstudies, which

have reported that as the severity of trauma increases,
symptoms become more pronounced and the degree
of associated soft tissue injury also rises (5,21-24). In
a study conducted by Muench et al. in 2019 involving
43 patients, it was reported that those who underwent
surgery for Type V ACID had poorer functional
outcomes (25). Furthermore, postoperative loss of
reduction has also been shown to be associated with
inferior functional results (26-28). When the functional
outcomes of our patients were evaluated together
with the preoperative and postoperative severity of
ACJD within each group, it was observed—consistent
with the literature—that patients in Group Il had better
functional outcomes both before and after surgery.
The timing of surgery has also been linked to outcomes.
Previous studies suggest that operations performed
within 3 weeks of injury achieve superior reduction
and functional recovery (10,29,30). In our series, all
patients were operated on within the first month, with
most SB patients treated within 2 weeks, which may
have contributed to their superior functional results.
HP fixation is frequently used in acute ACJD because of
its technical simplicity and successful history in distal
clavicle fractures with CCligament injury (31). However,
disadvantages include the requirement for implant
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removaland complicationssuchassubacromial erosion,
osteolysis, CC ligament calcification, impingement,
and rotator cuff degeneration (32—-35). In our study,
acromial lysis occurred in three HP patients, and ROM
was more restricted than in the SB group. SB fixation
avoids implant removal but is not free of complications.
Loss of reduction, implant failure, coracoid fracture,
and malreduction have been reported (15). Consistent
with previous studies, our overall complication rates
were similar between groups (17,19,36,37). In the SB
group, complications included implant failure, wound
infection, and persistent ACJD, while in the HP group,
acromial osteolysis, wound infection, implant failure,
and recurrence after implant removal were observed.
This study has several limitations. Its retrospective
design may have introduced selection bias. Rotator cuff
pathologies were not systematically assessed, which
could influence functional outcomes. Nonetheless,
strengths include the use of a single implant type by
one surgeon, standardized and consistently applied
surgical techniques throughout the study period, in
which patients in Group Il underwent dynamic fixation
performed by creating a single tunnel—first through
the clavicle and then through the coracoid—and
evaluation by independent observers using multiple
scoring systems.

CONCLUSION

Both hook plate and suture-button fixation are effective
options for the treatment of acute acromioclavicular
joint separation. However, suture-button fixation was
associated with superior functional scores, improved
shoulder mobility, and avoidance of secondary implant
removal. Given these advantages, SB fixation may be
considered the preferred surgical option, particularly
in young and active patients.
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ORIGINAL ARTICLE

RETROSPECTIVE ANALYSIS OF EPISTAXIS CASES: IMPACT
OF COMORBIDITY AND RECURRENCE ON TREATMENT
APPROACHES

Epistaksis Vakalarinin Retrospektif Analizi: Eslik Eden Hastalik
ve Rekiirrensin Tedavi Yaklasimlari Uzerindeki Etkisi

Ahmet AKSOY", Baris SAPCI', Tuba DOGAN KARATAS', Mansur DOGAN'

ABSTRACT

Objective: This study aimed to evaluate the etiology and treatment approaches of patients who presented
to our clinic with nosebleeds, in accordance with the current literature.

Material and Methods: Between January 2018 and March 2023, patients diagnosed with epistaxis who eit-
her presented to the otorhinolaryngology outpatient clinic of a tertiary university hospital or were referred
from the emergency department, and whose data were accessible through the hospital information system,
were retrospectively analyzed.

Results: Among 2,169 patients diagnosed with epistaxis, 658 patients aged 0-95 years who met the inc-
lusion criteria were included in the study. The mean age was 38.4 years, and 54% were male. The highest
number of admissions occurred in February. Among patients with available recurrence data, recurrent epis-
taxis was observed in 28.1% of cases, while a single episode occurred in 8.7%. Recurrence information was
unavailable for the remaining patients. Single episodes were more frequent among females. Most patients
were treated on an outpatient basis (78.9%) and received only medical therapy (90.4%). A history of surgery
was present in 3.3% of cases, the majority following septorhinoplasty. Hospitalization was required in 2.6%
of cases, most of whom had comorbid conditions. Recurrence rates were also higher among patients with
comorbidities.

Conclusion: Epistaxis is a common otorhinolaryngologic emergency that can generally be managed effecti-
vely with outpatient medical treatment. However, recurrence and hospitalization rates are higher in elderly
patients and those with comorbidities. A thorough assessment of patients” medical history and accompan-
ying conditions is crucial for selecting the most appropriate treatment approach.

Keywords: Epistaxis; Cauterization; Surgery; Comorbidity; Recurrence

OZET

Amag: Bu calismanin amaci, klinigimize burun kanamasi nedeniyle basvuran hastalarin etyolojisini ve tedavi
yaklagimlarini glincel literatur 1s18inda degerlendirmektir.

Gereg ve Yontemler: Ocak 2018 — Mart 2023 tarihleri arasinda, tG¢lincii basamak bir Gniversite hastanesinin
Kulak Burun Bogaz (KBB) poliklinigine ayaktan basvuran veya acil servisten yonlendirilip verilerine hastane
bilgi sistemi Gzerinden ulasilan epistaksis tanili hastalar retrospektif olarak incelendi.

Bulgular: Epistaksis tanisi konan 2.169 hastadan dislama kriteri bulunmayan, 0-95 yas araligindaki 658 hasta
¢alismaya dahil edildi. Hastalarin yas ortalamasi 38,4 yil olup, %54’ erkekti. En sik basvuru Subat ayinda
gerceklesti. Rekirrens verisine ulasilabilen hastalarda tekrarlayan epistaksis %28,1, tek basvuru ise %8,7
oraninda gorildi. Kalan olgularda rekirrens bilgisi mevcut degildi. Tek basvurular kadinlarda daha sik iz-
lendi. Hastalarin buyik kismi ayaktan degerlendirildi (%78,9) ve medikal tedavi uygulandi (%90,4). Cerrahi
oykl %3,3 oraninda olup gogunlukla septorinoplasti sonrasi idi. Yatis gerektiren hastalarin orani %2,6 olup,
¢ogunda komorbid hastalik mevcuttu. Komorbid hastalarda rekirrens orani daha yiiksekti.

Sonug: Epistaksis genellikle ayaktan medikal tedavi ile kontrol altina alinabilen yaygin bir KBB acilidir. Ancak
ileri yas ve komorbidite varligi, rekiirrens ve hospitalizasyon riskini artirmaktadir. Hastalarin éykustnin ve
eslik eden hastaliklarinin dikkatle degerlendirilmesi, en uygun tedavi yaklasiminin belirlenmesi agisindan
blytik 6nem tasimaktadir.

Anahtar Kelimeler: Epistaksis; Koterizasyon, Cerrahi; Komorbidite; Rekiirrens
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INTRODUCTION

Epistaxis is defined as spontaneous or iatrogenic
bleeding within the nasal cavity that arises from
vascular or coagulation disorders involving the nasal
mucosa, septum, or turbinates. Epistaxis may resolve
on its own or after treatment, but in exceptional
instances, it can be complicated by secondary issues
that can increase morbidity and, occasionally,
mortality. Epistaxis is widely recognized as one of the
most common otorhinolaryngologic emergencies.
Epidemiological analyses consistently demonstrated a
bimodal age distribution, with peak incidence among
individuals aged 2-10 years and 50-80 years (1,2).
Although the prevalence of epistaxis varies among
populations, approximately 10% of cases require
medical evaluation. Classification is based on the site of
origin within the nasal cavity and is broadly categorized
as anterior epistaxis—most commonly arising from
Little’s area at Kiesselbach’s plexus—or posterior
epistaxis, which originates from the posterior nasal
segments (3,4). Epistaxis is primarily a symptom rather
than a distinct diagnosis, with a multifactorial etiology.
Potential causes include idiopathic factors, trauma,
iatrogenic injury, infections, vascular abnormalities,
neoplastic lesions, coagulopathies, medications,
environmental influences, chronic systemic conditions
such as hypertension, renal or hepatic insufficiency,
and genetic predisposition. Although most episodes
resolve spontaneously or with minimal intervention,
recurrent or refractory bleeding may occur. To avert
potentially life-threatening complications, timely
and appropriate management is essential (5,6). To
manage epistaxis optimally, it is first necessary to
localize the bleeding focus with precision. The clinician
subsequently performs a comprehensive evaluation of
the underlying etiology.

This study aimed to evaluate and discuss our
diagnostic and therapeutic algorithm for patients
presenting with epistaxis—one of the most common
otorhinolaryngologic emergencies and a symptom
frequently encountered in clinical practice—within the
context of current scientific evidence.

MATERIALS AND METHODS
Following the approval of the institutional review board
for scientific ethical conduct (2023-07/05, 20.07.2023)
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and written permission from the Office of the Chief
Physician and the Department of Otorhinolaryngology
of our tertiary university hospital, medical records
were retrospectively reviewed. The study included
patients who presented to the Otorhinolaryngology
outpatient clinic or were referred from the emergency
department with a diagnosis of epistaxis between
January 2018 and March 2023. Patients with
trauma-related epistaxis, postoperative bleeding, or
insufficient medical records were excluded from the
study. Demographic data, season of admission, lifestyle
habits (smoking and alcohol use), hematological
and coagulation parameters, comorbid diseases,
use of high-risk medications, recurrence status, and
treatment modalities were extracted from the hospital
information system and analyzed.

Definitions: Recurrence was defined as rebleeding
from the same site or the contralateral nasal cavity
after the initial bleeding episode had been controlled.
Comorbidity was defined as the presence of at least one
chronic systemic disease (e.g., hypertension, diabetes
mellitus, cardiovascular disease, asthma, chronic
renal/hepatic disease, cerebrovascular disease, known
coagulopathy, or malignancy) and/or the use of high-
risk medications (anticoagulants, antiplatelet agents).
Medical/conservative treatment was defined as the
control of bleeding without invasive intervention, using
anterior nasal compression, topical vasoconstrictors
and/or local agents (e.g., adrenaline with anesthetics,
topical tranexamic acid), saline irrigation, and
moisturizing or antibiotic ointments. Nasal packing,
chemical/electrocauterization, endoscopic hemostasis,
sphenopalatine artery ligation/embolization, and
blood transfusion were not classified as conservative
measures but were evaluated as separate treatment
categories.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA). Categorical variables
summarized as numbers (n) and percentages (%),
while continuous variables were expressed as mean *
standard deviation and, when appropriate, as median
(minimum—maximum). The Pearson chi-square test
and Fisher’s exact test were used for comparisons of

were
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the categorical variables. The independent samples
t-test was applied for comparisons between the two
independent groups, and the homogeneity of variances
was assessed with Levene’s test. One-way analysis of
variance (ANOVA) was used for comparisons of three
or more groups. A p-value < 0.05 was considered
statistically significant.

RESULTS

Between January 2018 and March 2023, 658 patients
aged 0-95 years who were diagnosed with epistaxis
and met the inclusion criteria were enrolled in the
study. These patients were selected from a total of
2,169 individuals presenting with epistaxis to the
otorhinolaryngology clinic of a university hospital
(Figure 1).

Of the patients aged 0-95 years (mean 38.40 + 26.04
years), 355 were male (54%) and 303 were female
(46%), with mean ages of 37.33 + 26.28 and 39.66 +
25.74 years, respectively. Presentations for epistaxis
peaked in February (9.59%). Recurring presentations
were noted in 185 patients (28.1%), in contrast to
a single presentation, which was documented in 57
patients (8.7%). None of the patients presenting with
a single condition required inpatient care. Among the
female patients, 38 (12.5%) had a single presentation,
whereas this was observed in 19 male patients (5.4%)
(p=0.04). A total of 139 patients (21.1%) were referred

Figure 1. Flowchart illustrating the process of patient
inclusion from the cohort of patients diagnosed with
epistaxis.
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from the emergency department, whereas 519
patients (78.9%) presented directly to the outpatient
clinic. Of the patients referred from the emergency
department, 67.6% were successfully managed with
medical therapy. In total, 595 patients (90.4%) received
medical treatment on their own, with the interventions
given to the other patients outlined in Table 1.

A history of surgical intervention was present in only
22 patients (3.3%), of whom 17 (77.3%) developed
epistaxis following septorhinoplasty. In total, 17
patients (2.6%) required inpatient treatment. The
cohort included 327 patients (49.7%) aged 10-50
years, 255 patients (38.8%) older than 50 years,
and 76 patients (11.6%) younger than 10 years. The
hemoglobin (Hb) levels according to age and sex
groups are presented in Table 2. Mean values of INR,
PT, and aPTT according to age groups are shown in
Table 3. One-way ANOVA demonstrated a statistically
significant difference only in the INR values among
age groups (p < 0.001), while no significant differences
were observed for PT and aPTT values. The effect size
for this difference was small (n? = 0.024).

Research into the link between sex and recurrence
found a recurrence rate of 29.9% in males and 26.1%
in females. According to Pearson’s chi-square analysis,
the association was found to be statistically significant
(x* = 10.886; p = 0.004). Male sex was associated with
a 2.68-fold higher risk of recurrence (OR = 2.68, 95%

Table 1. Interventions performed during epistaxis

Interventions performed during epistaxis Frequency n (%)
Conservative 595(90.4%)
Anterior Nasal Packing 47(7.1%)
Chemical Cauterization 7(1.1%)
Anterior Nasal Packing + Chemical Cauterization | 4(0.5%)
+Endoscopic Bleeding Control 5(0.6%)

+ Blood Product Tranfusion 2(0.3%)
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Table 2. Distribution of mean hemoglobin levels gram/deciliter (g/dL) across different age and sex groups

Age ranges Mean N Std.Deviation
0-6 years of age 12.23 35 1.46
6-18 years of age 15.53 182 1.23
Adult male 14.70 227 2.27
Adult female 13.00 214 1.68
Total 13.69 658 1.96

g/dL: gram/deciliter

Table 3. Comparison of INR, PT, and aPTT values according to age groups

Parameter Age group N MeantSD Minimum-Maximum | ANOVA F p-value
INR 0-14years 151 1.07+0.08 0.9-1.4
15-50years 252 1.07+0.11 0.8-2.1 8.178 <0.001*
>50years 255 1.18+0.52 0.6-5.5
Total 658 1.11+0.34 0.6-5.5
PT(sec) 0-14years 151 12.2348.67 8.0-116.0
15-50years 252 11.85+1.57 7.7-19.1 1.139 0.321
>50years 255 12.60+5.81 8.1-63.0
Total 658 12.23+5.59 7.7-116.0
aPTT(sec) 0-14years 151 28.81+3.93 20.5-43.1
15-50years 252 28.58+4.49 0.0-42.2 0.080 0.923
>50years 255 28.69+7.06 15.9-98.2
Total 658 28.68+5.52 0.0-98.2

INR: International Normalized Ratio; PT: Prothrombin Time; aPTT: Activated Partial Thromboplastin Time, sec: second.

Cl: 1.44-5.00). These results demonstrate that the
incidence of recurrent epistaxis is higher among male
patients than among female patients.

The prevalence of comorbid conditions was found to
be 29.6%. The recurrence rate was 34.4% in patients
with comorbidities, compared with 25.5% in those
without (x2 = 18.162; p < 0.001). These results indicate
that comorbidities may constitute a significant risk
factor for the occurrence of recurrent epistaxis. The
recurrence rate was 25.1% in patients aged 10-50
years, increasing to 32.2% in those over 50 years.

Of the patients requiring hospitalization, 70.6% had
comorbidities (p = 0.001), while 64.7% presented via
the emergency department (Table 4). Comorbidity
increased the likelihood of hospitalization nearly
sixfold (OR = 5.99, 95% Cl: 2.08-17.26), while
emergency presentation was strongly associated
with hospitalization (OR = 7.28, 95% Cl: 2.64-20.05).
The results indicate that comorbid conditions
and emergency presentation significantly predict

hospitalization among patients with epistaxis.
Recurrent epistaxis is significantly associated with
hospitalization, surgical intervention, and patient age.
Recurrence was observed in 58.8% of hospitalized
patients, whereas the rate was 27.8% among
non-hospitalized patients, a difference that was
statistically significant (x* = 8.229; p = 0.016). Surgical
intervention was performed in 62.5% of hospitalized
patients, whereas only 1.9% of non-hospitalized
patients required surgery, a difference that was highly
significant (x2 = 173.028; p < 0.001). Recurrence was
more frequent among patients older than 50 years,
with a statistically significant association identified
between age and recurrence (x? = 11.373; p = 0.023)
(Table 5).

DISCUSSION

Epistaxis is a common condition, affecting nearly 60%
of individuals at least once during their lifetime. In most
cases, epistaxis occurs spontaneously in the absence of
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Table 4. Association of comorbidity and emergency admission with hospitalization

Variable Category Hozpitalization (+) Hozpitalization (-) Chi-square (X?) p-value

Comorbidity Present 12 (70.6%) 5(29.4%) 13.978 <0.001
Absent 179 (28.6) 447 (71.4%)

Emergency admission | Yes 11 (64.7%) 6 (35.3%) 19.616 <0.001
No 126 (20.1%) 500 (79.9%)

Table 5. Factors Associated with Hospitalization and Recurrence in Patients with Epistaxis

Variable Category Group (%) Comparison Chi-square (X?) | p-value
Hospitalization vs. No hospitalization | Recurrence: 27.8 % Higher recurrence in hospitalized
patients (%58.8)
Recurrence No recurrence: 6.9 %
Hospitalization Recurrence: 58.8 %
8.229 0.016
No recurrence: 0.0 %
Hospitalization vs. No hospitalization | Surgery: 1.9 % Surgical intervention more frequent in
hospitalized patients (%62.5)
Surgical Intervention No surgery: 98.1 %
Hospitalization Surgery: 62.5 %
173.028 <0.001
No surgery: 37.5%
Age Group vs. <10 years Recurrence: 27.6 % Recurrence more frequent in patients
>50 years (%32.2)
Recurrence No recurrence: 3.9 %
10-50 years Recurrence: 25.1 %
11.373 0.023
No recurrence: 7.3 %
>50 years Recurrence: 32.2 %
No recurrence: 11.8 %

an identifiable trigger. The etiology may involve local
factors, such as trauma, mucosal dryness, intranasal
medications, infection, inflammation, or neoplasms,
as well as systemic factors, including hematologic
disorders, leukemia, atherosclerosis, hypertension,
and congestive heart failure (7). Although nearly
90% of epistaxis episodes are clinically insignificant,
resolving spontaneously within minutes without the
need for medical care, in patients with comorbidities,
they may result in severe complications including
hypotension, aspiration, hypoxia, and myocardial
infarction (8). Epidemiological research on epistaxis
remains relatively limited. Previous large population-
based studies, which are similar to this research,
have mainly relied on hospital records; nevertheless,
the absence of systematic collection of patient data

remains a significant obstacle to conducting a thorough
investigation of this widespread condition. The
majority of studies in the literature demonstrated a
higher incidence of epistaxis among males. In a cohort
of 104 emergency and outpatient cases, Ruhela et al.
reported that 68.3% occurred in male patients (9).
Similarly, Kaygusuz et al. reported that 67.7% of the
patients who were hospitalized for treating epistaxis
were male. In contrast, Shaw et al., in their study of
65 cases of epistaxis, reported that 47% occurred in
males and 53% in females (10). In a comprehensive
analysis of 1,724 patients presenting with epistaxis,
Juselius reported a male predominance of 58%. This
finding aligns with the 54% observed in our series
and confirms a comparable gender distribution.
The slightly lower male ratio in our cohort may be

488



489

AKSOY et al.
Epistaxis, comorbidity and recurrence

attributable to the inclusion of outpatients and the
broader population base, which could have diluted the
relative predominance of male cases (11).
Environmentalfactorssuchashumidityandtemperature
have been implicated in the occurrence of epistaxis,
leading many authors to investigate its seasonal and
monthly distribution. A study conducted in India in
2022 reported that 42.31% of epistaxis presentations
occurred during the cold winter months (9). Similarly,
Pallin et al., in their analysis of approximately 4.5
million epistaxis visits, did not identify any significant
variation across different months, consistent with the
findings of our study (12). Geographical differences,
levels of regional development, and occupational
profiles may substantially modify the environmental
conditions, thereby influencing the seasonality of
epistaxis presentations. Some authors have specifically
reported an increased frequency of epistaxis during
months characterized by hot and dry climates (13).
Recurrent epistaxis is clinically significant because it
may represent the initial manifestation of an underlying
systemic or neoplastic disease. The likelihood of
recurrent bleeding and clinically relevant blood loss
or transfusion is particularly high in patients receiving
anticoagulant or antiplatelet therapy (14). In our study,
the recurrence rate among patients with comorbid
conditions was found to be 34.4%. Moreover, 70.6% of
the hospitalized patients had comorbidities (p = 0.001).
In a meta-analysis including 896 cases, the frequency
of recurrent epistaxis was reported as 13.4% , whereas
in our cohort this rate was notably higher at 28.1% (15).
It has been reported that 6% of patients treated
for epistaxis in emergency departments require
hospitalization for the aggressive management of
severe nasal bleeding (12). In contrast, our research
found this rate to be 2.6%. In a study including 104
patients diagnosed with epistaxis, 79.81% of the
cases were managed on an outpatient basis (9). In our
study, a very similar rate of 78.9% was observed. In
previous studies, medical or conservative treatment
was sufficient in 69.1%—85.6% of patients (6,9). In
our study, medical or conservative management
proved sufficient in 90.4% of the cases. Nevertheless,
arterial ligation or embolization remains an option for
refractory, persistent, or recurrent episodes. Similarly,
Kucur et al. reported that surgical intervention was
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required in only 1.5% of patients with epistaxis,
underscoring that operative approaches are reserved
for a very limited subset of cases (3). In our study,
0.9% of the patients required surgical intervention in
the form of endoscopic hemostasis or sphenopalatine
artery ligation. This technique is effective in controlling
recurrent, intractable bleeding in approximately 98%
of cases (16).

A history of previous surgical intervention was
present in only 22 patients (3.3%) in our cohort, of
whom 17 (77.3%) experienced epistaxis following
septorhinoplasty. This rate is comparable to the
incidence of postoperative epistaxis reported in the
literature after septorhinoplasty (2—-4.5%) (17,18). As
rhinoplasty procedures become more common, it is
likely that the rates of such surgeries will continue to
increase.

Notably, 67.6% of the patients transferred from
the emergency department required only medical
treatment. This outcome may suggest either the
general practitioner’s inability to handle initial and
emergency nosebleed cases or a preference for
referring patients due to medicolegal concerns in
university hospitals that have residents or specialists
available in the relevant field. Future studies and
targeted training programs for emergency physicians
should be planned to address this issue.

The limitations of this study include its retrospective,
single-center design, irregular data, the broad
categorization of comorbidities, and the absence
of information on the localization of bleeding and
hospital stay. Validation of these findings requires
future prospective, multicenter studies.

CONCLUSION

Epistaxis is a common condition that should not be
underestimated. Careful evaluation of the patient’s
medical history and comorbidities is crucial, and
recurrent episodes must be recognized as potential
indicators of underlying systemic or local disease.
Future large-scale cohort studies with systematic
data collection are warranted to provide more robust
insights into its clinical significance.



AKSOY et al.
Epistaxis, comorbidity and recurrence

Acknowledgment
The author declared that this study has received no
financial support and no conflict of interest.

REFERENCES

1. Erdemess, Yiikkaldiran A, Erdogan O, Ayral M. Epistaksisle bagvuran
geriyatrik hastalarin analizi. Van Saglik Bil Derg. 2023;16(1):14-9.

2. Sahin G, Yiicel A, Korkmaz H, Yildiz E, Demirci T, Kaya B. Epistaksis
ile bagvuran olgularda kanama diyatezi orani ve pediatrik kanama
skorunun tanidaki degeri. Selcuk Tip Derg. 2021;37(2):124-9.

3. Kucur C, Ozbay i, Aksoy S, Oghan F, Yildirim N. Epistaksisli hastaya
klinik yaklagim. Turk J Clin Lab. 2015;6(1):14-8.

4. Tabassom A, C JJ. Epistaxis. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2022. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK470183/

5. Yuca K, Eryilmaz MA, Varsak YK. Clinical evaluation of epistaxis.
Selcuk Tip Derg. 2011;29(4):200-3.

6. Kaygusuz i, Keles E, Karlidag T, Yalgin S, Yiicel A, Akyildiz i, et
al. Hastaneye yatirilarak tedavi edilen 68 epistaksisli hastanin
retrospektif analizi. Firat Tip Derg. 2004;9(3):82-5.

7. Seikaly H. Epistaxis. N Engl ) Med. 2021;384(10):944-51.

8. Ozcan C. Epistaksis. In: Kog C, editor. Kulak Burun Bogaz Hastaliklari
ve Bag Boyun Cerrahisi. 2nd ed. Ankara: Guines Tip Kitabevi; 2013. p.
411-4.

9. Ruhela S, Mittal HK, Bist SS, Luthra M, Kumar L, Agarwal VK, et al.
Clinico-etiological evaluation of epistaxis. Indian J Otolaryngol Head
Neck Surg. 2023;75(Suppl 1):828-35.

10. Shaw CB, Wax MK. Epistaxis: a comparison of treatment.
Otolaryngol Head Neck Surg. 1993;109(1):60-5.

11. Juselius H. Epistaxis: a clinical study of 1,724 patients. J Laryngol
Otol. 1974;88(4):317-27.

12. Pallin DJ, Chng YM, McKay MP, Emond JA, Pelletier AJ, Camargo
CA, et al. Epidemiology of epistaxis in US emergency departments,
1992 to 2001. Ann Emerg Med. 2005;46(1):77-81.

13.Tan LKS, Calhoun KH. Epistaxis. Med Clin North Am. 1999;83(1):43-
56.

14. Musgrave KM, Powell J. A systematic review of anti-thrombotic
therapy in epistaxis. Rhinology. 2016;54(4):292-301.

15. Kitamura T, Murata T, Suzuki M, Nishimura T, Yamamoto A,
Kobayashi K, et al. Sphenopalatine artery surgery for refractory
idiopathic review
Laryngoscope. 2019;129(8):1731-6.

16. Kumar S, Shetty A, Rockey J, Nilssen E. Contemporary surgical

epistaxis:  systematic and meta-analysis.

treatment of epistaxis: what is the evidence for sphenopalatine
artery ligation? Clin Otolaryngol Allied Sci. 2003;28(4):360-3.

17. Ors S, Ozkose M. Late postoperative massive bleeding in

Bozok Tip Derg 2025;15(4):484-490
Bozok Med J 2025;15(4):484-490

septorhinoplasty: a prospective study. Plast Surg. 2016;24(2):96.
18. Joshi RR, Riley CA, Kacker A. Complication rates following

septoplasty with inferior turbinate reduction. Ochsner J.

2019;19(4):353.

490



Yozgat Bozok Universitesi,
Tip Fakiltesi,

Uroloji Klinigi.

2Yozgat Bozok Universitesi,
Tip Fakultesi Hastanesi,
Biyokimya Laboratuvari.

Mehmet Sakir TASPINAR, Dr. Ogr. U.
(0000-0002-4640-7434)
mehmetsakirtaspinar@hotmail.com
Mostafa SULTANI AFGHAN, Ars. Gor.
(0000-0001-6508-0628)
mustafaafghan222@gmail.com
Mehmet CANIKLIOGLU, Dog. Dr.
(0000-0003-2216-5677)
dr.mehmetcaniklioglu@gmail.com
Volkan SELMI, Dog. Dr.
(0000-0003-2605-9935)
volkanselmi@hotmail.com
Aysen CANIKLIOGLU, Dr. Ogr. U.
(0000-0001-8128-6044)
ayshen82@hotmail.com

iletisim:

Dr. Ogr. U. Mehmet Sakir TASPINAR
Yozgat Bozok Univ. Tip Fak. Hastanesi
Uroloji Klinigi- YOZGAT/ Merkez

Gelis tarihi/Received: 25.09.2025
Kabul tarihi/Accepted: 18.11.2025
DOI: 10.16919/bozoktip.1790500

Bozok Tip Derg 2025;15(4):491-495
Bozok Med J 2025;15(4):491-495

ORIJINAL CALISMA

INFERTIL HASTALARDA UYGULANAN
VARIKOSELEKTOMININ SPERMIOGRAM
PARAMETRELERINE ETKISi

The Effect of Varicocelectomy on Semen Parameters in Infertile
Patients

Mehmet Sakir TASPINAR', Mostafa SULTANI AFGHAN', Mehmet CANIKLIOGLU", Volkan SELMI",
Aysen CANIKLIOGLU?

OZET

Amag: Varikosel erkek infertilitesinin tedavi edilebilir en 6nemli nedenlerinden biridir. Varikosel gesitli me-
kanizmalarla infertiliteye sebebiyet vermekte olup en ¢ok suglanan mekanizmalar yiiksek 1si ve oksidatif
strestir. Varikoselektomi ile bu etkilerin 6niline gegilerek fertiliteye katki saglanmaktadir. Calismamizda infer-
til hastalarda yapilan varikoselektominin semen parametrelerinde iyilesmeye katkisi olup olmadigini deger-
lendirmek amaglanmistir.

Gereg ve Yontemler: Primer infertilite nedeniyle troloji poliklinigine basvuran ve en az grade 2 varikoseli
olup varikoselektomi yapilmis olan 18-40 yaslari arasinda hastalarin sistemde kayith olan verileri retrospektif
olarak degerlendirildi. Hastalarin semen analizlerinde semen hacmi, total sperm sayisi, sperm konsantrasyo-
nu, ileri hareketli sperm yuizdeleri ve toplam hareketli sperm oranlari semen parametreleri olarak kayit altina
alindi. Hastalarin spermiogram degerleri preoperatif ve postoperatif olarak karsilastirildi.

Bulgular: incelenen 110 hastanin operasyon éncesi ve sonrasi bakilan semen parametrelerinde toplam
sperm sayisi (p<0,001), sperm konsantrasyonu (p<0,001), ileri hareketli sperm oranlari (p=0,007) ve total
hareketli sperm oranlarinda (p=0,044) postoperatif anlamli artis vardi. Semen volimlerinde anlamli degi-
siklik yoktu (p=0,150).

Sonug: Yapilan galismalarin ¢ogu varikoselektominin olumlu sonuglarindan bahsederken varikoselin inferti-
lite Uzerine etkisi ve tedavisinin fertiliteye katkisi olmadigini savunanlar da vardir. Calismamiz varikoselek-
tominin primer infertil hastalarda semen parametreleri ve sperm kalitesi Gzerinde anlamli ve klinik agidan
degerli etkileri oldugunu desteklemektedir. Bu veriler, hem yardimci Greme tekniklerine hazirlik hem de
dogal yolla gebe kalma sansinin artirilmasi baglaminda klinik kararlari desteklemektedir.

Anahtar Kelimeler: Varikosel; Varikoselektomi; infertilite; Semen Analizi; Spermiogram

ABSTRACT

Objective: Varicocele is one of the most significant treatable causes of male infertility. It contributes to
infertility through various mechanisms, the most frequently implicated being elevated scrotal temperature
and oxidative stress. Varicocelectomy aims to mitigate these effects and thereby enhance fertility potential.
This study aimed to evaluate whether varicocelectomy in infertile patients leads to improvements in semen
parameters.

Material and Methods: The study retrospectively evaluated data from patients aged 18-40 years who pre-
sented to the urology outpatient clinic with primary infertility and underwent varicocelectomy for at least
grade 2 varicocele. Recorded semen parameters included semen volume, total sperm count, sperm con-
centration, percentage of progressively motile sperm, and total motile sperm percentage. Preoperative and
postoperative semen analysis results were compared.

Results: Analysis of 110 patients revealed statistically significant postoperative improvements in total sperm
count (p<0.001), sperm concentration (p<0.001), percentage of progressively motile sperm (p=0.007), and
total motile sperm percentage (p=0.044). No significant change was observed in semen volume (p=0.150).

Conclusion: While many studies emphasize the positive effects of varicocelectomy, some argue that vari-
cocele has no substantial impact on fertility and that its treatment may not contribute to improved fertility
outcomes. Our study supports the notion that varicocelectomy yields statistically and clinically significant
improvements in semen parameters and sperm quality in patients with primary infertility. These findings
have important implications for clinical decision-making, both in preparing patients for assisted reproducti-
ve techniques and in enhancing the potential for natural conception.

Keywords: Varicocele; Varicocelectomy; Infertility; Semen Analysis; Spermiogram
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GIRIS

Varikosel, testisin vendz drenajinda gorevli (g
daldan olusan(A.spermatica interna, A.deferensialis,
A.kremasterica) pampiniform pleksusun dilatasyonu
olarak tanimlanmaktadir (1). infertilite ise Diinya Saglik
Orgiitli (WHO) tarafindan 12 ay veya daha uzun siireli
diizenli korunmasiz cinsel iliskiden sonra klinik gebelik
elde edilememesiyle sonuglanan treme sisteminin bir
hastaligi olarak tanimlanmaktadir (2). Diinya Saghk
Orgiiti (WHO), varikoselin erkek infertilitesinin dnemli
bir nedeni oldugunu ve tedavi edilebilir en 6nemli
nedenlerden oldugunu belirtmistir.

Genel popilasyonda varikosel prevalansinin % 8-15
oldugu tahmin edilmektedir; ancak primer infertilitesi
olan erkeklerde prevalans %35 ve sekonder infertilitesi
olan erkeklerde %80 diizeylerindedir (3).

Varikosel oncelikle fiziksel muayene sirasinda
teshis edilir ve Dubin ve Amelar sistemine goére
derecelendirilir:  Subklinik varikosel: varikosel fizik
muayenede palpe edilemez ancak USG ile tani
konulabilir; 1.Derece varikosel: skrotumdaki varikoz
damarlar ancak Valsalva manevrasi ile palpe edilebilir;
2.Derece varikosel: pampiniform pleksus Valsalva
manevrasi olmadan palpe edilebilir; 3.Derece varikosel:
herhangi bir manevra veya maniptlasyon olmaksizin
skrotumda damarlar inspeksiyonla gozlenebilir (4).
Avrupa Uroloji Dernegi kilavuzlarinda anormal semen
parametreleri/DNA fragmantasyon indeksi ve baska
sebeplerle agiklanamayan infertilitesi olan yetiskin
hastalarda varikoselektomi 6nerilmektedir (5).
Varikoselin infertilite (zerine etkisinde yuksek 1si,
adrenal hormon reflisi, gonadotoksik metabolit
reflisi, degisen testis kan akimi, antisperm antikor
olusumu, hipotalamus-hipofiz-gonadal eksende
degisiklikler ve oksidatif stres gibi pek cok teori 6ne
surtlmekte olup en ¢ok suglanan ve en kabul gormis
teoriler yiksek is1 ve oksidatif stres teorileridir (6).
Saglikli erkeklerde skrotal sicaklik, viicut i¢ sicakligindan
2°C daha disuktlr (7). Vucut igi sicakhigina esit olan
testis sicakligi, sperm sayisinda ve kalitesinde azalma
ile iliskilidir. Isi artisinin spermatogenez lizerine etki
mekanizmasi tam olarak bilinmemekle birlikte, en
¢ok suclanan mekanizma, Leydig hicrelerinin ve/veya
spermatik tiibll hicrelerinin ¢ekirdegindeki DNA ve
proteinlerde termal hasar olmasidir (7, 8). Varikosel
ve bozulmus sperm kalitesi olan erkeklerde skrotal
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sicakhklarin yikseldigi ve varikoselektominin normal
skrotal sicakliga yol actigi bildirilmistir (7-9).
LiteratUrdeki varikoselektominin infertilite Gzerindeki
etkisiyleilgiligtincel verilerde tutarsizliklar vardir, bunun
baslica nedeni tani, tedavi ve sonug parametrelerindeki
farkliliklardir. ~ Ornegin; bazi  calismalarda  tiim
derecelerdeki varikosellere tedavi uygulanirken
bazi calismalarda yalnizca klinik varikosellere tedavi
uygulanmistir;  bazi ¢alismalarda  mikroskobik
varikoselektomiuygulanirken baziyayinlarda mikroskop
kullanilmamistir. ~ Yapilan bazi randomize kontrolli
calismalarda infertilite hastalarinda varikoselektominin
fertiliteye katkisi gosterilememisken bazi ¢alismalarda
ise varikoselektominin infertilitenin 6nemli bir tedavisi
oldugu ve tedavi sonrasi hastalarin ¢ogunun c¢ocuk
sahibi olabildigi belirtilmistir (10-15).

Biz de bu cgalisma ile varikoselektominin semen
parametrelerinde iyilesmeye katkisi olup olmadigini
belirlemek istiyoruz.

GEREC VE YONTEMLER

Yozgat Bozok Universitesi Girisimsel Olmayan Klinik
Arastirmalar  Etik  Kurulu’ndan  (Tarih:30.05.2025
Karar No: 2025-GOKAEK-258 30.04.2025_483) onay
alindiktan sonra Ocak 2018-Nisan 2025 tarihleri

arasinda  primer infertilite nedeniyle Groloji
poliklinigine  basvuran  varikosel tespit edilip
subinguinal varikoselektomi yapilmis olan 18-40

yaslari arasinda hastalarin sistemde kayith olan verileri
retrospektif olarak degerlendirildi. Primer infertilite
disindaki varikoselektomi hastalari, sekonder vakalar,
azospermik hastalar, genital sistem enfeksiyonu (orsit,
epididimit, Gretrit vb.), kemoterapotik ilag kullanimi
olan hastalar ve hormon profilinde patoloji saptanan
hastalar ¢alismaya dahil edilmedi. Calismamizda
varikosele bagl infertil hastalarda varikoselin
infertiliteye olan etkisi incelendiginden titin ve
tatdn dardnleri kullananlar, obez ve morbid obez
hastalar, partnerinde agiklanabilen kadin infertilitesi
olan hastalar da g¢alisma disi birakildi. Tim hastalarin
ayakta ve valsalva manevrasi ile yapilmis olan varikosel
muayene kayitlari ve muayene sonrasinda cekilen
renkli skrotal doppler ultrasonografi (RDUS) kayitlari
incelendi. Tum hastalarin Dubin ve Amelar sistemine
gore evreleri kayit altina alindi. Evreleme sisteminde
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Grade 0 (inspeksiyon ve palpasyonla tespit edilemeyip
sadece RDUS ile tespit edilebilen (subklinik); Grade 1
(sadece valsalva manevrasi ile tespit edilebilen); Grade
2 (palpasyonla hissedilebilen fakat inspeksiyon ile tespit
edilemeyen) ve Grade 3 (inspeksiyon ile net olarak
gorilebilen) varikosel olarak kabul edildi. Hastalarin
varikoselektomi Oncesi ve varikoselektomiden 6 ay
sonra alinmis olan semen analizleri degerlendirildi.
Semen analizleri alinmadan ©Once Dinya Saglik
Orgiitu kriterleri kullanilarak, 3-7 giinliik cinsel perhiz
uygulanmisti. Taranan semen analizlerinde semen
hacmi, total sperm sayisi, sperm konsantrasyonu, ileri
hareketli sperm ylizdeleri ve toplam hareketli sperm
oranlari semen parametreleri olarak kayit altina alind..
Hastalarin preoperatif ve operasyondan sonra 6. ayda
alinan semen analizi degerleri karsilastirildi.
istatistiksel analizler IBM SPSS statistics version 26.0
kullanilarak yapildi.  Verilerin normal dagiliminin
degerlendirilmesi i¢in Kolmogorov— Smirnov testi
kullanildi.  Parametrik verilerin karsilastiriilmasinda
Paired-sample  T-test, non-parametrik  verilerin
karsilastirilmasinda  Wilcoxon Signed Ranks Test
kullanildi. p<0,05 istatistiksel olarak anlamli kabul
edildi.

BULGULAR

Ocak 2018-Nisan 2025 tarihleri arasinda primer
infertilite nedeniyle basvurup varikoselektomi tespit
edilen ve subinguinal varikoselektomi uygulanan
hastalardan toplam 148 hastanin  kayitlarina
ulasilabildi. Dislama kriterleri sonrasi verileri tam olan
110 hasta calismaya dahil edildi. Hastalarin tamami
primer infertil, tamaminda en az grade 2 varikosel olup
hepsi primer varikoselektomi uygulanan hastalardi.
Tanimlayici istatistikler de hastalarin yas arahgr 20-40
olarak belirlendi (ortalama:30,5). Hastalarin operasyon
oncesi ve sonrasi bakilan semen analizlerinde toplam
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sperm sayisl, sperm konsantrasyonu, ileri hareketli
sperm oranlari ve total hareketli sperm oranlarinda
postoperatif anlamli artis vardi. Semen voliimlerinde
anlamh degisiklik yoktu. Preoperatif toplam sperm
sayisl ortancasi 27 (1,4-148) milyon iken post-operatif
toplam sperm sayisi ortancasi 38 (1-168) milyon
olarak tespit edildi. Preoperatif sperm konsantrasyonu
ortancasi 8 (0,35-52) milyon/ml iken post-operatif
sperm konsantrasyonu ortancasi 11 (0,2-61 ) milyon/
ml olarak tespit edildi. ileri hareketlilik (a+b) ortancasi
preoperatif %25 (0-86) iken postoperatif %30 (0-73)’a
ylkseldi. Toplam hareketli sperm yiizdesi (a+b+c)
ortancasl ise preoperatif %45 (0-86) iken postoperatif
%50 (0-85)’ye yukseldi (Tablo 1).

TARTISMA

Calismamizda, primer infertil ve en az grade 2 varikoseli
olan hastalara uygulanan varikoselektomi sonrasi 6
ayhk donemde sperm konsantrasyonu, total sperm
sayisl, progresif ve total motilite agisindan anlaml
iyilesmeler gozlenmistir; semen hacminde ise degisiklik
olmamistir. Bu veriler, literatiirdeki sistematik inceleme
ve meta-analizlerle uyum igindedir. Pek ¢ok ¢alismada
varikoselektomi sonrasi  sperm konsantrasyonu,
motilite, morfoloji ve total sperm sayisinda belirgin
artislar oldugu ve semen hacminde anlamli degisiklik
olmadigi bildirilmistir (16-21). Yapilan bir meta-analizde
varikoselektomisonrasi sperm konsantrasyonunda 7,23
milyon/ml, total hareketli sperm sayisinda %6,31’lik
bir artis oldugu raporlanmistir. Bizim ¢alismamizda da 3
milyon/ml konsantrasyon artisi, %5 toplam hareketlilik
artisi belirlenmistir (20).

Yapilan calismalarin ¢ogu varikoselektominin olumlu
sonuglarindan bahsederken varikoselin infertilite
izerine etkisi ve tedavisinin fertiliteye katkisi olmadigini
savunanlar da vardir (10-12). Yapilan bir reviewda
spontan gebelik oranlarinda varikoselektomi ile kontrol

Tablo 1. Hastalarin pre-operatif ve post-operatif semen parametreleri

Preoperatif Postoperatif P value?
Semen volumi, ml (median,min-max) 3(0,4-8) 3(0,4-7) 0,150
Sperm konsantrasyonu mil/ml (median,min-max) 8(0,35-52) 11(0,2-61) <0,001
Total sperm sayisi, mil (median,min-max) 27 (1,4-148) 38 (1-168) <0,001
Progresif motilite orani ( tip a+b) % (median,min-max) | 25 (0-86) 30 (0-73) 0,007
Total motilite orani (tip a+b+c) % (median,min-max) 45 (0-86) 50 (0-85) 0,044

a. Wilcoxon Signed Ranks Test
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grubu arasinda anlamh fark bulunmamistir (22).
European Association of Urology (EAU) kilavuzlarinin
aksine National Institute for Health and Clinical
Excellence (NICE) klavuzlarinda varikoselektomi,
dogurganlik Uzerine faydasi olmadigi belirtilerek
infertilite tedavisinde 6nerilmemektedir (23).

Yapilan ¢alismalarda varikoselektomiden (g ay sonra 6.
aya kadar semen parametrelerinde en optimal iyilesme
siresi oldugu belirtilmistir. Bizim c¢alismamizda da
kontrol semen analizi 6. ayda bakilmis ve anlamli artislar
gbzlenmistir. Literatirde semen parametrelerinde
maksimum iyilesme 3.-6. aylar arasinda tespit
edilmis olmakla beraber bu konuda daha fazla sayida
randomize kontrollli ¢alismalara ihtiya¢ bulunmaktadir
(20). Boylece gebelik planlamasi igin en optimum sire
tespit edilip daha olumlu klinik sonuglar alinabilir.
Literatiirde varikoselektomi sonrasil semen
parametrelerindeki diizelmede varikosel derecesi
onemli bir parametre olarak gosterilmistir. Bir
galismada subklinik varikoseli olan hastalarda yapilan
operasyonun sperm konsantrasyonu ve hareketliliginde
anlamh artis yapmadigi belirtilmistir (24). Bir meta-
analizde subklinik varikosel hastalarinin operasyondan
cok az klinik fayda gordiikleri belirtilmistir (25). Bizim
calismamizda en az grade 2 varikoseli olan hastalara
operasyon yapilmis olup post-op analizlerde anlamh
fayda saglandigi gorilmustar.

Calismamizda retrospektif dogasi nedeniyle olasi
kayit eksiklikleri; varikosel derecesi ile operasyon
sonrasi semen parametrelerindeki degisim oraninin
incelenmemesi; gebelik oranlarina ulagilamamis olmasi
ve subklinik ve grade 1 varikosel hastalarinin ¢alismaya
dahil edilmemesi ¢galismamizin kisithliklari arasinda yer
almaktadir.

Pek cok calismada seminal oksidatif stres ve DNA
hasarinin varikoselektomi sonrasi azaldigi bildirilmistir
(26). Ancak calismamizda oksidatif stres ve DNA
hasari degerlendirilemediginden bu ¢alismamizin bir
limitasyonu sayilabilir. Yapilan ¢alismalarda infertil
varikosel hastalarinda spontan babalik oranlari
varikoselektomi yapilmayanlara gore yaklasik 2 kat
daha fazladir (15, 27, 28). Ancak calismamizin en biyuk
limitasyonlarindan birisi babalik oranlarina ulasamamis
olmamizdir. Bu nedenle galismamizda sadece semen
parametrelerindeki diizelme degerlendirilmistir.
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SONUC

Calismamiz  varikoselektominin  primer  infertil
hastalarda semen parametreleri ve sperm kalitesi
Gizerinde anlamh ve klinik agidan degerli etkileri
oldugunu desteklemektedir. Bu veriler, hem IVF gibi
yardimci Greme tekniklerine hazirlik hem de dogal
yolla gebe kalma sansinin artirilmasi baglaminda
klinik kararlari desteklemektedir. Ancak heterojen
calisma dizaynlari ve teknik farkliliklar arastirmalarin
genellenebilirligini sinirlamaktadir. Daha giicli kanitlar
icin blyuk olcekli, tasarlanmis randomize kontrolli
calismalara gereksinim vardir.
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ORIJINAL CALISMA

ADANA’DA 80 YAS VE UZERi BIREYLERDE TOPLUM
TEMELLI GERIATRIK DEGERLENDIRME: TANIMLAYICI
KESITSEL BiR CALISMA

Community-Based Geriatric Assessment in Individuals Aged 80
and Over in Adana: A Descriptive Cross-Sectional Study

Zeynep KAHYAOGLU', Esma DAGDELEN', Melih Gaffar GOZUKARA?

OZET

Amag: ileri yaslarda malniitrisyon, depresyon, bilissel bozukluk, kirilganlik ve fonksiyonel yetersizlikler sik
gorilen geriatrik sendromlardir. Bu sendromlar genellikle bir arada bulunur ve yasli bireylerin morbidite,
mortalite ve yasam kalitesini olumsuz etkiler. Bu ¢alismada, Adana’da toplum temelli 80 yas ve Uzeri birey-
lerde geriatrik sendromlarin sikligi ve aralarindaki iliskiler degerlendirildi.

Gereg ve Yontemler: Tek merkezli, kesitsel ve tanimlayici bu ¢calismada Adana’da yasayan 80 yas ve Uzeri bi-
reyler ev ziyaretleri kapsaminda degerlendirildi (n=86). Katiimcilara Mini Nutrisyonel Test—Kisa Form (MNA-
SF), Geriatrik Depresyon Olcegi—15 (GDS-15), Mini Mental Test (MMT), Klinik Kirilganlik Olgegi (CFS), Gunliik
Yagsam Aktiviteleri (GYA), Enstriimantal Gunluk Yasam Aktiviteleri (EGYA), Zamanli Kalk ve Yiri Testi (TUG) ve
5 Tekrar Otur-Kalk Testi (5xSST) uygulandi. Veriler tanimlayici istatistiklerle sunuldu; degiskenler arasi iligkiler
Pearson korelasyon testiyle degerlendirildi.

Bulgular: Katihmcilarin yas ortalamasi 85,8 + 3,0 yil, %57’si kadindi. Ortalama skorlar: MNA-SF 11.6 + 1,7,
GDS-154,1+3,0, MMT 24,6 + 2,6, CFS 3,6 0,6 idi. MNA-SF ile GDS-15 arasinda negatif (r = -0,39, p = 0,001),
MNA-SF ile MMT arasinda pozitif korelasyon (r = 0,47, p < 0,001) saptandi. CFS, GYA (r =-0,57, p < 0,001) ve
EGYA (r=-0,63, p <0,001) ile gtiglt iliskiliydi.

Sonug: Cok ileri yas bireylerde malnutrisyon, depresyon, bilissel bozulma ve kirilganlk sik goriilmekte olup
birbirleriyle iligkilidir. Bulgular, toplum temelli yash bireylerde ¢ok boyutlu geriatrik degerlendirmenin 6ne-
mini vurgulamaktadir.

!Adana Sehir Egitim ve Aragtirma
Hastanesi,

Geriatri Bilim Dali.

2Ankara Yildirim Beyazit Univeristesi,
Halk Sagligi Anabilim Dali.

Zeynep KAHYAOGLU, Dr. Anahtar Kelimeler: Geriatri; Malniitrisyon,; Depresyon; Geriatrik Sendromlar

(0000-0003-3297-2800)
drzeynepkahyaoglu@gmail.com

Esma DAGDELEN, Gerontolog
(0009-0000-9845-4868)
esmadagdelen060@gmail.com

Melih Gaffar GOZUKARA, Dr.

(0000-0002-6147-4053)
melihgozukara@hotmail.com

ABSTRACT

Objective: Malnutrition, depression, cognitive impairment, frailty, and functional decline are common geri-
atric syndromes in advanced age. These conditions frequently coexist and adversely affect morbidity, morta-
lity, and quality of life in older adults. This study aimed to evaluate the prevalence and interrelationships of
geriatric syndromes among community-dwelling adults aged 80 years and older in Adana, Turkiye.
Material and Methods: This single-center, cross-sectional, and descriptive study included 86 participants
aged >80 years who were evaluated during home visits. Each participant underwent the Mini Nutritional As-
sessment—Short Form (MNA-SF), Geriatric Depression Scale-15 (GDS-15), Mini-Mental Test (MMT), Clinical
Frailty Scale (CFS), Basic Activities of Daily Living (BADL), Instrumental Activities of Daily Living (IADL), Timed
Up and Go (TUG), and Five Times Sit-to-Stand Test (5xSST). Data were analyzed using descriptive statistics,
Pearson’s correlation.

Results: The mean age was 85.8 + 3.0 years, and 57% were female. Mean scores were MNA-SF 11.6 + 1.7,
GDS-15 4.1 +3.0, MMT 24.6 + 2.6, and CFS 3.6 + 0.6. A negative correlation was found between MNA-SF and
GDS-15 (r=-0.39, p = 0.001) and a positive correlation between MNA-SF and MMT (r = 0.47, p < 0.001). CFS
was strongly correlated with BADL (r = -0.57, p < 0.001) and IADL (r = -0.63, p < 0.001).

Conclusion: Malnutrition, depression, cognitive decline, and frailty were common and interrelated among
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very old, community-dwelling adults. The findings highlight the importance of comprehensive geriatric as-
sessment in this population.
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GIRIS

ileri yash bireylerde malniitrisyon, depresyon, bilissel
bozukluk, kirilganlik ve fonksiyonel yetersizlikler en
stk karsilasilan geriatrik sendromlar arasinda vyer
almaktadir. Bu sendromlar yalnizca yasam kalitesini
dusliirmekle kalmaz, ayni zamanda mortalite, hastane
yatislarinda, bagimhlik riskinde ve bakim yikiinde
artis ile iligkilidir. Literatlrde, bu sendromlarin siklikla
bir arada bulundugu ve birbirleri Gzerinde karsilikli
etkilerinin oldugu belirtiimektedir (1).

Malnitrisyonun  taranmasinda  kullanilan ~ Mini
Nutrisyonel Test-Kisa Form (MNA-SF) geriatride en
yaygin kullanilan gecerli ve pratik araglardan biridir (2).
Depresyon taramasi igin Geriatrik Depresyon Olgegi
Kisa Formu (GDS-15/Yesavage) yasl popilasyonda
glvenilirligi kanitlanmis bir olgektir (3). Ayrica bilissel
durumun degerlendirilmesinde Mini Mental Test
(MMT) kirilganlik 8lciimiinde Klinik Kirilganlik Olcegi
(CFS) giinlik yasam bagimsizligini 6lgmede Katz Glinlik
Yasam Aktiviteleri (GYA) ve Enstrimental Gulinlik
YaGam Aktiviteleri Olcegi (EGYA) fiziksel performansta
ise Zamanli Kalk ve Yiri Testi (TUG) ve 5 Kez Otur Kalk
Testi (5xSST) sik kullanilan araglardir (4-9).

Bu calisma, Adana’da toplum temelli 80 yas ve lzeri
bireylerde geriatrik sendromlarin dagilimini ve bu
parametreler arasindaki iliskileri ortaya koymayi
amaglamaktadir.

GEREC VE YONTEMLER

Bu calisma, tek merkezli ve kesitsel tasarimli bir
arastirma olup, 80 yas ve (zerindeki bireylerden
olusan bir oOrneklem Uzerinde gergeklestirilmistir
(n = 86). Katihmcilar Adana ili sinirlarinda, saghk
bakanhgl koordinasyonunda vydiritilen vyash izlem
programi  kapsamindaki ev ziyaretleri sirasinda
degerlendirilmistir. Bu bireyler, Evde Saglik Hizmetleri
birimi tarafindan izlenen ya da bakim ihtiyaci nedeniyle
surekli saglik destegi alan hastalar degil, toplum iginde
yasayan, kendi evlerinde bagimsiz veya yari bagimsiz
yasam sirdiren bireylerdir. Hastalarin sosyodemografik
ozellikleri (yas, cinsiyet, egitim dlzeyi) kaydedilmistir
Calismaya dahil edilme kriterleri, en az 80 yasinda
olmak, bilissel olarak temel iletisimi slrdirebilmek
ve calismaya gonulli olarak katilmayr kabul etmek
seklinde belirlenmistir.

Bu orneklem, Adana’daki nifusun

ileri  yas
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sosyodemografik dagihmini yansitan toplum temelli
bir grup olup, elde edilen bulgular yasl popiilasyonun
genel ozelliklerini temsil etmektedir.

Katilimcilarin degerlendirilmesinde ¢ok boyutlu bir
yaklasim benimsenmistir. Kullanilan testler ve 6lcekler
asagida 6zetlenmistir:

Mini Nutrisyonel Test-Kisa Form (MNA-SF): Yasli
bireylerde beslenme durumunu degerlendirmek igin
kullanilan gegerli ve givenilir bir tarama aracidir (2).
Toplam alti sorudan olusur ve maksimum puan 14'tir.
Puanlamaya gore 212 puan normal beslenme, 8-11
arasi malnutrisyon riski, <7 puan ise malnitrisyon
varligi olarak kabul edilir.

Geriatrik Depresyon Olcegi — 15 Madde Kisa Formu
(GDS-15/Yesavage): Yash bireylerde depresif belirtileri
taramak i¢in gelistirilmistir. Evet/hayir yanithh 15
sorudan olusur. Yiksek puanlar depresif belirti
dizeyinin arthgini gostermektedir. Klinikte ve saha
arastirmalarinda yaygin kullanilan gecerli bir 6lcektir
(3).

Mini Mental Test (MMT): Biligsel fonksiyonlari
degerlendirmek amaciyla kullanilmistir. Test 30 puan
lizerinden degerlendirilir. 24 ve Uzeri puanlar normal
kabul edilirken, 18-23 puan arasi kognitif bozulma riski,
17 ve alti ise demans gostergesi olarak kabul edilir (4).
Klinik Kirilganlik Olcegi (CFS): Bireylerin kirilganhk
diizeyini 6lgmek igin kullanilan, 1'den 9'a kadar
derecelendirilmis gorsel bir skala olup, 1 puan gok
saghkli, 9 puan terminal derecede kirilgan bireyi
temsil etmektedir. Geriatri pratiginde kirilganligin hizl
taramasi icin yaygin kullanilan bir dlgektir (5).

Glnluk Yasam Aktiviteleri (GYA): Bireylerin bagimsiz
yasama kapasitesini 6lgen bu test, temel aktiviteleri
(giyinme, banyo yapma, kontinans, mobilite, beslenme)
degerlendirir. GYA puani distlkce bireyin bagimsizlik
dizeyi azalmakta, bakima ihtiyag artmaktadir (6).
Enstrimantal Gunliuk Yasam Aktiviteleri (EGYA): Temel
aktivitelerin otesinde, bireyin toplumsal yasamda
bagimsiz  kalabilmesini saglayan daha karmasik
gorevleri (ahsveris yapma, telefon kullanma, ilag
yonetimi, ev isleri, finansal isler vb.) degerlendirir.
EGYA, bireyin fonksiyonel kapasitesini GYA'ya gore
daha ayrintili olarak yansitir (7).

Zamanl Kalk ve Yiri Testi (TUG): Katihmcinin oturdugu
sandalyeden kalkip 3 metre yirtyerek geri donip
oturma siresini oGlgen basit ve pratik bir testtir.
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Normalde 20 saniyenin altinda tamamlanmasi beklenir.
20 saniyenin Uzerindeki slireler diisme riski agisindan
uyaricidir (8). Calismamizda TUG skorlari saniye
cinsinden kaydedilmistir.

5 Tekrar Otur-Kalk Testi (5xSST): Alt ekstremite kas
glict ve fonksiyonel mobiliteyi degerlendiren bir testtir.
Katilmcidan ardisik olarak 5 kez oturup kalkmasi istenir
ve gegen siire saniye cinsinden kaydedilir. 15 saniyenin
Uzerindeki degerler sarkopeni riskine isaret eder (9).
Bu c¢alisma, Adana Sehir Egitim ve Arastirma
Hastanesi Bilimsel Arastirmalar Etik Kurulu tarafindan
onaylanmistir (Toplantt Sayisi: 17, Karar Tarihi:
25.09.2025, Karar No: 759). Calismaya dahil edilen
tim katihmcilardan veya yasal temsilcilerinden yazih
bilgilendirilmis onam alinmistir. Katilimci bilgilerinin
gizliligi, Helsinki Bildirgesi ilkelerine uygun sekilde
korunmustur.

istatistiksel Analiz

Verilerin analizinde IBM SPSS Statistics for Windows,
Surtim 26.0 (IBM Corp., Armonk, NY, ABD) programi
kullanilmigtir.  Tanimlayici  istatistikler ortalama =
standart sapma veya yizde (%) olarak sunulmustur.
Degiskenler arasindaki dogrusal iliskiler Pearson
korelasyon analizi ile degerlendirilmistir. p < 0,05 degeri
istatistiksel anlamhlik siniri olarak kabul edilmistir.

BULGULAR

Calismaya toplam 86 birey dahil edilmistir. Katihmcilarin
yas ortalamasi 85,83 + 3,04 yil olup, tim bireyler 80 yas
ve (zerindedir. Orneklem, Adana’daki toplum temelli
ileri yas ntfusun karakteristigini yansitmaktadir.
Katilimcilarin %57’si kadin (n=49), %43’ erkek (n=37)
idi. Egitim dUzeyi dagilimi incelendiginde %27,2’si okur-
yazar degil, %8,6’sI yalnizca okur-yazar, %33,3’l ilkokul,
%3,7’si ortaokul, %17,3'G lise ve %9,9’u Universite
mezunu olarak kaydedilmistir (Tablo 1).

Calisma grubunun genel saghk durumu, fiziksel
performans ve psikososyal gostergeler acisindan
dengeli bir profil sergiledigi gorlilmektedir. Beslenme
durumunu gosteren MNA-SF ortalamasi 11,58 +
1,71 olup, katilimcilarin %63,9’u normal beslenme
durumunda (n=55), %32,9’u malnitrisyon riski altinda
(n=28) ve %2,3’0 malnitrisyon grubunda (n=2) olarak
siniflandiriimistir.

GDS-15 ortalamasi 4,11 + 3,04 olup, katihmcilarin
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%52,3’U normal ruhsal durumdadir (n=45). %37,2’sinde
hafif depresif belirtiler (n=32) ve %10,5’inde belirgin
depresyon riski (n=9) saptanmistir.

MMT ortalamasi 24,63 + 2,58 olarak bulunmustur.
Katilimcilarin MMT sonuglarina goére %75,9'u normal
bilissel dizeyde (n=60), %22,8’inde hafif bilissel
bozukluk (n=18) ve %1,3’linde orta-ileri diizey bilissel
bozukluk (n=1) saptanmistir.

CFS ortalamasi 3,64 + 0,65 ile katthmcilarin
cogunun “hafif kirilgan” kategorisinde yer aldigini
gostermektedir.

Fonksiyonel bagimsizlik diizeyleri degerlendirildiginde,
GYA ortalamasi 5,53 + 0,90 ve EGYA ortalamasli 6,76 +
1,81 olarak hesaplanmis; bu da bireylerin kisisel bakim
aktivitelerinde genellikle bagimsiz olduklarini, ancak
karmasik islevlerde (alisveris, ulasim, ila¢ ydnetimi
gibi) zaman zaman destege gereksinim duyduklarini
gostermektedir.

Fiziksel performans testlerinden TUG ortalamasi 10,51
+ 3,14 sn olup, katihmcilarin buyik béliminin disme
riski agisindan normal mobilite sinirlarinda oldugu
saptanmistir. 5xSST ortalamasi 14,30 + 4,64 sn olup,
alt ekstremite kas gilicii ve fonksiyonel kapasitenin
yasa gore korunmus, ancak bazi bireylerde sarkopeni
esigine yaklasan degerler gosterdigi belirlenmistir.
Genel olarak 6rneklem, ileri yasta olmasina karsin
goreceli olarak iyi beslenme, hafif diizeyde kirilganlik,
bagimsiz yasam yetisi ve dusik disme riski profili ile
tanimlanabilir (Tablo 2).

Calismada, vyash bireylerde kullanilan  temel
geriatrik degerlendirme Olgekleri arasinda anlamli
korelasyonlar saptanmistir. Kirillganhk ile fonksiyonel
bagimsizlik gostergeleri olan GYA ve EGYA arasinda
gicli negatif korelasyon bulunmustur. Kirilganhk
arttikca gunlik yasam aktivitelerinde bagimsizhigin
azaldig1 gorialmektedir. Beslenme durumu ile bilissel
islevler arasinda pozitif, depresyon ile ise negatif iliski
saptanmistir. Bu bulgular, yetersiz beslenmenin hem
bilissel hem de ruhsal saglikla yakindan iliskili oldugunu
gostermektedir. GDS-15 puani, GYA, EGYA ve CFS ile
anlamh sekilde iliskili bulunmus, depresyon arttikca
fiziksel ve islevsel kapasitenin azaldigi belirlenmistir. En
gicli korelasyonlar CFS—EGYA (r=-0,63) ve GYA—EGYA
(r=0,59) arasinda saptanmistir. Bu bulgu, literatirle
uyumlu olarak, kirilganlik diizeyinin artisiyla fonksiyonel
kapasitede belirgin bir azalma goruldigini ve yasli
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bireylerde bu iki parametrenin klinik olarak birbirine
siki bicimde bagli oldugunu gostermektedir (Tablo 3).

TARTISMA
Bu ¢alisma, Adana’da toplum temelli olarak
degerlendirilen 80 yas ve Uzeri bireylerde ¢ok boyutlu

Tablo 1. Katilimcilarin Sosyodemografik Ozellikleri

Bozok Tip Derg 2025;15(4):496-501
Bozok Med J 2025;15(4):496-501

geriatrik degerlendirme sonuclarini ortaya koymus
ve geriatrik sendromlar arasindaki etkilesimleri
incelemistir.  Galismanin  uygulandigi  populasyon
Glkemizdeki ileri yash nifusun demografik profilini
temsil eden tipik bir tablo ¢izmistir (10) Bulgular, ileri
yasli bireylerde beslenme durumu, bilissel performans,

Degisken n %
Kadin 49 57,0
Erkek 37 43,0
Okur-yazar degil 22 27,2
Okur-yazar 7 8,6
ilkokul 27 33,3
Ortaokul 3 3,7
Lise 14 17,3
Universite 8 9,9

Tablo 2. Kapsamli Geriatrik Degerlendirme Testleri

Olgek

Ortalama + SS

MNA-SF 11,58 + 1,71
Yesavage (GDS-15) 4,11 +3,04
MMT 24,63 +2,58
CFS 3,64 +0,65
GYA 5,53+0,90
EGYA 6,76 + 1,81
TUG (sn) 10,51 + 3,14
5xSST (sn) 14,0+ 4,64

MNA-SF: Mini Nutritional Test- Kisa Form; GDS-15: Geriatrik Depresyon Olgegi-15 Madde Kisa Formu; MMT: Mini Mental Test; CFS: Klinik Kirilganlik Olgegi; GYA: Glnltk Yagam Aktiviteleri;
EGYA: Enstrimantal Gunluk Yasam Aktiviteleri; TUG: Zamanli Kalk ve Yiirl Testi; 5xSST: Bes Tekrar Otur-Kalk Testi.

Tablo 3. Olgekler ve Korelas

onlar (Pearsonr, p < 0,05)

Degisken 1 Degisken 2 r p

CFS EGYA -0,63 <0,001
GYA EGYA +0,59 <0,001
CFS GYA -0,57 <0,001
GDS-15 (Yesavage) CFS +0,48 <0,001
MNA-SF MMT +0,47 <0,001
GDS-15 EGYA -0,41 <0,001
MNA-SF GDS-15 -0,39 0,001
MNA-SF EGYA +0,34 0,002
GDS-15 GYA -0,30 0,007
MNA-SF CFS -0,30 0,008
MMT CFS -0,28 0,016

MNA-SF: Mini Nutrisyonel Test-Kisa Form; GDS-15: Geriatrik Depresyon Olcegi-15 Madde Kisa Formu; MMT: Mini Mental Test; CFS: Klinik Kirilganlik Olcegi; GYA: Ginliik Yasam Aktiviteleri;
EGYA: Enstrimantal Gunlik Yasam Aktiviteleri; TUG: Zamanl Kalk ve Yurl Testi; 5xSST: Bes Tekrar Otur-Kalk Testi.
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depresyon, kirillganlik ve fonksiyonel bagimsizlik
arasinda gliclu iliskiler bulundugunu gostermektedir.
Galismamizda MNA-SF ile GDS-15 skorlari arasinda orta
diizeyde negatif bir korelasyon saptanmistir. Bu bulgu,
yetersiz beslenme durumunun depresif belirtilerle
yakindan iliskili oldugunu bildiren 6nceki arastirmalarla
paralellik gostermektedir. Literatilirde, yasli bireylerde
malnutrisyon riskinin depresyon olasilhigini yaklasik iki
kat artirdigi bildirilmektedir (11). Banglades’te yapilan
bir calismada yash popilasyonda beslenme durumu
ile depresyon skorlari arasinda benzer bicimde glicli
bir negatif iliski (r = -0,44, p < 0,001) saptanmis;
bu sonug, beslenme vyetersizliginin ruhsal saglik
Uzerindeki etkisini desteklemektedir (12). Bu iliski iki
yonli degerlendirilebilir. Malnitrisyon nérotransmitter
sentezinde azalma, triptofan metabolizmasinda
bozulma ve inflamasyon araciligiyla duygu durumunu
etkilerken; depresyon da istah azalmasi, anhedoni
ve Ozbakim bozuklugu yoluyla beslenmeyi olumsuz
etkileyebilir (13, 14).

MNA-SF ile  MMT arasindaki pozitif korelasyon
beslenme durumunun bilissel performansla yakindan
iliskili oldugunu gostermektedir. Bu bulgu, mevcut
literattirde bildirilen sonuglarla da uyumludur. Yapilan
calismalarda, toplumda vyasayan vyash bireylerde
malnitrisyon ve bilissel bozulma arasinda anlaml bir
iliski oldugu bildirilmistir (15). Benzer bicimde 2021
yilinda yayimlanan prospektif bir arastirmada, ileri yash
bireylerde beslenme durumundaki bozulmanin bilissel
islevlerde azalma ile paralel seyrettigi gosterilmistir
(16). Bu durum, ozellikle ileri yasta enerji, protein ve
mikrobesin yetersizliklerinin norolojik rezerv lzerinde
olumsuz etki yarattigini disiindiirmektedir.
Calismamizda GDS-15 skorlari, CFS ve fonksiyonel
kapasite ile anlamli korelasyon gostermistir. Bu iliski,
fiziksel ve zihinsel islev bozukluklarinin kirilganhk
gelisimiyle OrtlistiglnG ileri sliren literatlirle de
uyumludur.OrneginParkvearkadaslariningalismasinda,
fiziksel fonksiyon testleri, bilissel performans ve
depresyon duzeyleri ile kirilganhk durumu arasinda
glcli baglantilar saptanmistir (17). Ayrica Almeida ve
arkadaslarinin prospektif calismasinda, depresyonu
olan yash erkeklerin ileride fonksiyonel kapasite kaybi
yasama olasihginin daha ylksek olduguna dikkat
cekmistir (18). Bu veriler, depresif belirtilerin yalnizca
ruhsal degil, fiziksel ve fonksiyonel dizeylerde de
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olumsuz etkileri olabilecegini desteklemektedir. Bu
veriler, galismamizdaki iligkilerin hem biyopsikososyal
acidan tutarli oldugunu hem de ileri yasta midahale
odakli bakis agisinin dGnemini vurgulamaktadir.

Bu calismada en gigcli korelasyon CFS ile EGYA
arasinda saptanmistir. Bu sonug, kirilganhgin ozellikle
enstrimantal glinlik yasam aktiviteleri Uzerindeki
etkisini agikca gostermektedir. Bulgular, kirllganhgin
yalnizca fiziksel kapasitedeki azalmayr degil, ayni
zamanda karmasik gilinlik islevlerde (6rnegin alisveris,
ilag yonetimi, finansal islemler gibi) bagimsizhgin
kaybini da 6ngordagini  desteklemektedir. Bu
sonuglar, Newman ve arkadaslarinin c¢alismasinda
one sirdukleri model ile uyumludur. S6z konusu
¢alismada kirilganligin bir spektrum boyunca ilerleyen
dinamik bir stre¢ oldugu ve fonksiyonel kapasite ile
gicli sekilde iliskili bulundugu bildirilmistir (19). Bu
iliskiye destek veren calismalardan biri de Chang ve
arkadaslarinin prospektif gozlemsel calismasidir. Bu
calismada Geriatrik Akut Bakim Unitesinde izlenen yaglh
hastalarda kirilganlik statiisi ile GYA arasinda anlamli
bir iliski bulunmus; kirilgan gruplar, fonksiyonel olarak
bagimsiz gruba kiyasla islevsel iyilesme oranlari farkli
olarak saptanmistir (20). Bu tlr bulgular, kirilganhk
durumunun vyalnizca fonksiyonel dustsle degil,
ayni zamanda iyilesme potansiyeliyle de baglantil
oldugunu gostermektedir. Bizim c¢alismamizda da
kirllganlik dizeyinin artisi, hem GYA hem EGYA
skorlarindaki dislsle birlikte seyretmistir. Bu durum,
ileri  yasli bireylerde fonksiyonel bagimsizhgin
korunmasi icin kirilganligin erken donemde taninmasi
ve multidisipliner yaklagimla yoénetilmesinin klinik
Onemini vurgulamaktadir.

Bu calismanin gugcli yoni, 80 yas ve Uzeri ileri yasli
bireylerde toplum temelli veri toplanmis olmasidir.
Evde saglik hizmeti alan bireyler dahil edilmediginden,
orneklem aktif toplum vyaslilarini temsil etmektedir.
Ayrica  ¢ok  boyutlu geriatrik  degerlendirme
yaklasimiyla biyopsikososyal dengenin tim bilesenleri
analiz edilmistir. Bu ¢alismanin sinirhliklari arasinda
orneklemin bélgesel (Adana) ve tek merkezli olmasi ve
kesitsel tasarim nedeniyle nedensel iliski kurulamayisi
yer almaktadir.
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SONUC

Adana’da toplum temelli 80 yas ve lzeri bireylerde
malnitrisyon riski, depresyon, bilissel zayiflama ve
kirlliganhk sik gortilmekte; bu durumlar birbirleriyle
anlamh bigimde iliskili bulunmaktadir. Bulgular,
cok ileri yash bireylerde multidisipliner geriatrik
degerlendirmenin zorunlulugunu vurgulamaktadir.
Klinik agidan, yash bireylerin izlemlerinde beslenme,
bilissel islev, ruhsal durum ve fonksiyonel kapasitenin
eszamanli degerlendirilmesi 6nerilmektedir. Bu sayede
erken tani ve midahale olanagl saglanarak yasam
kalitesi korunabilir. ileriye déniik olarak, prospektif ve
girisimsel galismalar bu iliskilerin nedensel yoninu ve
olasi miidahale hedeflerini netlestirecektir.
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ORIGINAL ARTICLE

IN VITRO EVALUATION OF THE EFFECTS OF IODINATED
CONTRAST AGENTS ON GUT MICROBIATA

in Vitro iyotlu Kontrast Maddelerin Bagirsak Mikroorganizmalari
Uzerindeki Etkilerinin Degerlendirilmesi

Nisa BASPINAR?, Damla Bagdu CIMEN?, Zeynep SUMER?, Ismail SALK*

ABSTRACT

Objective: The aim of this study was to investigate whether commonly used iodinated contrast agents exert
bacteriostatic or bactericidal effects on selected commensal and opportunistic microorganisms that cons-
titute the gut microbiota. Given the widespread use of these agents in diagnostic imaging, understanding
their potential impact on microbial viability is of clinical importance.

Material and Methods: Strains of Candida spp., Lactobacillus spp., Staphylococcus epidermidis, Enterococ-
cus spp., and Escherichia coli were cultured under standard laboratory conditions. Each strain was exposed
to five different iodinated contrast agentsat five dilution levels (1/1, 1/2, 1/4, 1/8, and 1/16). Antimicrobial
activity was assessed using the disk diffusion method, a widely accepted in vitro technique for evaluating
the inhibitory effects of chemical agents on microbial growth. All cultures were incubated aerobically at 37°C
for periods ranging from 18 to 48 hours, depending on the growth characteristics of each microorganism.
Results: None of the tested contrast agents showed detectable bacteriostatic or bactericidal effects against
any of the microorganisms at any dilution level. Growth patterns of all strains were consistent across diffe-
rent agent types and concentrations, indicating no inhibition of microbial proliferation.

Conclusion: Under controlled in vitro conditions, the iodinated contrast agents tested—including Ultravist
370, Omnipaque 350, Biemexol 350, Kopaq 300, and Omnipol 350—did not demonstrate any antimicrobial
activity against selected gut microorganisms. These findings suggest that these agents are unlikely to dire-
ctly affect gut microbial viability in the short term, supporting their safety in terms of maintaining normal
intestinal microbial populations during routine diagnostic procedures.

Keywords: lodinated Contrast Agents; Gut Microbiota; Antimicrobial Effects; Disk Diffusion

OZET

Amag: Bu ¢alismanin amaci, yaygin olarak kullanilan iyotlu kontrast ajanlarinin, bagirsak mikrobiyotasini
olusturan segilmis kommensal ve firsatgi mikroorganizmalar Uzerinde bakteriyostatik veya bakterisidal et-
kiler gosterip gostermedigini arastirmaktir. Bu ajanlarin tanisal gortintiilemede yaygin olarak kullaniimasi
gbz oniine alindiginda, mikroorganizma canlilig Gizerindeki olasi etkilerini anlamak klinik agidan énem ta-
simaktadir.

Gereg ve Yontemler: Candida spp., Lactobacillus spp., Staphylococcus epidermidis, Enterococcus spp. ve Es-
cherichia coli suslari standart laboratuvar kosullarinda kilttre edildi. Her sus, bes farkli iyotlu kontrast ajana
bes farkl seyreltme diizeyinde (1/1, 1/2, 1/4, 1/8 ve 1/16) maruz birakildi. Antimikrobiyal etkinlik, kimyasal
ajanlarin mikroorganizma buylimesini inhibe etme etkilerini degerlendirmek igin yaygin olarak kullanilan in
vitro bir ydontem olan disk diflizyon yontemi ile degerlendirildi. TUm kiiltiirler, mikroorganizmalarin biyime
ozelliklerine bagli olarak 18—48 saat siireyle 37°C’de aerobik kosullarda inkiibe edildi.

Bulgular: Test edilen kontrast ajanlarinin higbiri, herhangi bir mikroorganizma tizerinde herhangi bir sey-
reltme diizeyinde bakteriyostatik veya bakterisidal etki géstermedi. Tim suslarin biiyime paternleri, ajan
tirl ve konsantrasyonundan bagimsiz olarak tutarliydi ve mikroorganizma gogalmasinin engellenmedigini
gosterdi.

Sonug: Kontrolll in vitro kosullarda, Ultravist 370, Omnipaque 350, Biemexol 350, Kopaqg 300 ve Omnipol
350 dahil olmak tizere test edilen iyotlu kontrast ajanlar, segilmis bagirsak mikroorganizmalari tizerinde an-
timikrobiyal aktivite gostermedi. Bu bulgular, bu ajanlarin kisa vadede bagirsak mikrobiyal canliligini dogru-
dan etkilemesinin olasi olmadigini ve rutin tanisal islemler sirasinda normal bagirsak mikrobiyal popilasyon-
larinin korunmasi agisindan gtivenli olduklarini distndirmektedir.

Anahtar Kelimeler: jyotlu Kontrast Ajanlar; Bagirsak Mikrobiyotasi; Antimikrobiyal Etkiler; Disk Difiizyon
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INTRODUCTION
In modern mediOcine, medical imaging is
indispensable for diagnosing and monitoring

diseases (1). Imaging techniques such as computed
tomography (CT), magnetic resonance imaging (MRI),
and ultrasonography facilitate non-invasive evaluation
of internal organs and early detection of pathological
changes. To enhance the effectiveness of these
techniques, contrast agents are frequently used to
more clearly visualize tissue density differences, and
therefore, lesions (2). These agents are critical for
comprehensively evaluating vascular structures, the
gastrointestinal system, and hollow organs (2, 3).
Contrast agents can be administered through various
routes, such as oral, rectal, and intravenous, depending
on the clinical indication (3). Oral or rectal contrast
agents are preferred for gastrointestinal imaging, while
intravenous agents are used for detailed evaluations
of the circulatory system and internal organs (3). The
route of administration directly affects both image
quality and systemic absorption, potentially influencing
biological effects.

lodinated contrast agents are the most frequently used
in radiological imaging, especially CT. lodine, with its
high atomic number, strongly absorbs X-rays, creating
contrast. Non-ionic, low-osmolar formulations are
preferred in clinical practice because of their good
biological tolerance and low toxicity (3). While these
agents are primarily excreted renally, a portion of
them can be eliminated through the gastrointestinal
system. This raises concerns about their potential
impact on a person’s gut microbiota, which refers to
the community of microorganisms living symbiotically
within their body.

The compositions of a person’s microbiotas are
influenced by numerous factors such as genetics,
birth  method, diet, environmental exposures,
and medication use. These microbiotas densely
populate different regions of the body, including the
gastrointestinal tract, skin, respiratory tract, oral cavity,
and urogenital system, and they play vital roles in
maintaining the host’s health (4, 5).

The gut microbiota is the most densely populated
microbial ecosystem in the human body, consisting
of trillions of microorganisms—mainly Firmicutes,
Bacteroidetes, Actinobacteria, and Proteobacteria—
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that contribute to fermentation, short-chain fatty acid
production, immune regulation, and maintenance of
intestinal barrier integrity (6—8).

Disruptions in this ecosystem, known as dysbiosis, are
linked to several conditions including, irritable bowel
syndrome (IBS), inflammatory bowel disease (IBD),
obesity, diabetes, neuropsychiatric disorders, and
cancer, largely through impaired immunity and chronic
inflammation (6,9). The microbiota is highly sensitive to
external factors such as antibiotics, diet, medications,
and chemical exposures (10).

In this context, the impact of iodinated contrast agents
on gut microorganisms remains poorly understood
(11,12). Although early ionic agents containing free
iodine exhibited antimicrobial activity, evidence
regarding modern non-ionic agents is limited. Mosler
et al. suggested that residual free iodine may provide
minimal antimicrobial effects (13). These findings
highlight the need to investigate the potential direct or
indirect influence of iodinated contrast agents on gut
microbiota.

MATERIALS AND METHODS

This study was approved by the Sivas Cumhuriyet
University Ethics Committee (Decision No: 2025/07-
07). Five different microorganisms were included in
the study: Candida spp., Lactobacillus spp., coagulase-
negative Staphylococcus epidermidis, Enterococcus
spp., and Escherichia coli. All strains were American
Type Culture Collection standard strains and were
stored in milk at -20°C until the study day. One
day before the study, they were subcultured onto
appropriate media and revitalized.

The contrast agents tested were Ultravist 370 mg/
ml, Omnipaque 350 mg/ml, Biemexol 350 mg/ml,
Kopag 300 mg/ml, and Omnipol 350 mg/ml. For each
contrast agent, solutions were prepared immediately
before use with distilled water at dilution ratios of 1/1
(undiluted), 1/2, 1/4, 1/8, and 1/16.

The disk diffusion method was used to detect and
measure the antimicrobial activities of radioopaque
substances. Whatman paper (Whatman No.4) was
punched with a hole punch, and the obtained paper
disks were placed in glass petri dishes and sterilized in
an autoclave at 121°C for 15 minutes. Each disk was
impregnated with 20 pl of contrast agent solution.
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Following EUCAST (The European Committee on
Antimicrobial Susceptibility Testing) recommendations,
coagulase-negative  Staphylococcus  epidermidis,
Enterococcus spp., Lactobacillus, and Escherichia coli
strains were prepared to 0.5 McFarland, and Candida
spp. to 1 McFarland in IDBroth. From the prepared
solutions, Staphylococcus epidermidis, Escherichia
coli, and Candida spp. were inoculated onto Mueller-
Hinton agar (MHA) using swab sticks for lawn plating.
Enterococcus spp. and Lactobacillus were lawn-plated
onto blood agar media. Within five minutes, contrast
agent-impregnated Whatman papers were placed
onto the media using forceps.

Plates with disks were placed in an incubator at
351£1°C and incubated for 18+2 hours. Evaluations
were performed by measuring with a ruler from the
back of the plate against a dark background for MHA,
and from the front with the plate lid open for disks
placed on blood agar media. Due to the qualitative
nature of growth observations (presence or absence
of growth) and the lack of quantitative measurements,
formal statistical analysis was not performed. All disk
diffusion assays were performed in triplicate to ensure
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reproducibility.

RESULTS

All tested microorganisms showed visible growth
at all dilution levels of each contrast agent (Table 1,
Figure 1 a-b). No bacteriostatic (growth inhibition) or
bactericidal (growth cessation) effects were observed
in any group. All microorganisms Lactobacillus spp.,
Enterococcus spp., Staphylococcus epidermidis,
Escherichia coli, and Candida spp. successfully grew
in the presence of Ultravist 370, Omnipaque 350,
Biemexol 350, Kopaqg 300, and Omnipol 350 at 1/1,
1/2,1/4, 1/8, and 1/16 dilutions.

No observable differences in growth patterns were
detected between different contrast agents or between
various dilution levels (Table 2). No inhibition zone
formation was detected in any contrast agent in the
disk diffusion test (Figure 1 a-b). All microorganisms
showed normal growth patterns around contrast
agent disks, and no growth restriction was observed.
The diameter of inhibition zones remained the same
as the disk diameter in all cases (6 mm), indicating no
antimicrobial activity.

Table 1. Results of antimicrobial activity of iodinated contrast agents against tested microorganisms by disk dif-

fusion method.

Microorganism Ultravist 370 Omnipaque 350

Biemexol 350 Kopaqg 300 Omnipol 350

Dilution Levels (1/1, 1/2, 1/4, 1/8, 1/16)

Candida spp.

(')l (')I ('): (_)r (')

(_)r (')l ('); ('): (')

('): (')’ (')l (')I (")

(')I ("): (')r (')r (')

(')r (')1 (_)r (')r (')

Lactobacillus spp.

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (=), ()

S. epidermidis

(), (), (=), (=), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (=), ()

Enterococcus spp.

(')l (')I ('): (_)r (')

(_)r (')l ('); ('): (')

('): (')’ (')l (')I (")

(')I ("): (')r (')r (')

(')r (')1 (_)r (')r (')

E. coli

(), (), (=), (), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (), ()

(), (), (), (=), ()

(-) No inhibition zone/bacterial growth present. No antimicrobial effect was detected for any microorganism at all contrast agents and dilution levels.

I
Figure 1. a. Application of disk diffusion method for measuring antibiotic resistance on blood agar medium.
b. Application of disk diffusion method for measuring antibiotic resistance on Mueller-Hinton agar medium.
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Table 2. Microbial growth evaluation according to incubation periods.
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Contrast Agent Incubation Period Microbial Growth Status
18 hours Positive growth in all microorganisms
Ultravist 370 24 hours Positive growth in all microorganisms
48 hours Positive growth in all microorganisms
18 hours Positive growth in all microorganisms
Omnipaque 350 24 hours Positive growth in all microorganisms
48 hours Positive growth in all microorganisms
18 hours Positive growth in all microorganisms
Biemexol 350 24 hours Positive growth in all microorganisms
48 hours Positive growth in all microorganisms
18 hours Positive growth in all microorganisms
Kopag 300 24 hours Positive growth in all microorganisms
48 hours Positive growth in all microorganisms
18 hours Positive growth in all microorganisms
Omnipol 350 24 hours Positive growth in all microorganisms
48 hours Positive growth in all microorganisms
DISCUSSION ingest relatively large volumes of oral contrast during

In this in vitro study, none of the five iodinated contrast
agents—Ultravist 370, Omnipaque 350, Biemexol
350, Kopaq 300, and Omnipol 350—demonstrated
bactericidal or bacteriostatic activity against Candida
spp., Lactobacillus spp., Staphylococcus epidermidis,
Enterococcus spp., or Escherichia coli. These findings
indicate that, under standard laboratory conditions,
iodinated contrast agents do not directly inhibit
microbial growth.

This study contributes to the limited literature
evaluating the direct effects of modern non-ionic
iodinated contrast agents on microorganisms relevant
to the gut microbiota. Given their widespread use in
diagnostic imaging, particularly during gastrointestinal
examinations, understanding their microbiological
safety is clinically important. Oral contrast agents are
frequently used to improve visualization of bowel
pathology, and therefore clarifying their interaction
with gut microorganisms holds clinical relevance.
Although CT enterography (CTE) is now a key modality
for small bowel imaging, especially in inflammatory
bowel disease, the detailed technical aspects of
contrast administration vary across clinical settings.
Neutral oral contrast agents are preferred because
they enhance assessment of bowel wall enhancement
without obscuring mucosal detail. As patients typically

CTE, evaluating whether these agents affect gut
microbiota is of practical importance. Our findings
provide reassurance that commonly used iodinated
contrast agents do not exert direct antimicrobial
effects on representative commensal or opportunistic
microorganisms (14,15).

Previous studies have reported inconsistent
antimicrobial properties among contrast agents.
Bronnimann et al. found minimal inhibition at pH 7.4
and more notable suppression at acidic pH, suggesting
that pH may modulate antimicrobial effects. However,
no inhibition was observed against S. aureus or P.
aeruginosa, consistent with our findings (16). Older
ionic agents were known to possess antimicrobial
effects due to free iodine content, whereas modern
non-ionic formulations appear to have minimal or
no direct activity (12,13). Our results further support
the view that current iodinated contrast agents have
limited antimicrobial potential.

The clinical implications of these findings are
noteworthy. Since contrast-enhanced imaging is widely
used across diverse patient populations, including those
with inflammatory bowel disease or chronic conditions
requiring repeated examinations, the absence of direct
antimicrobial effects reduces concern about potential
acute disruption of gut microbial populations.
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This study has several limitations. The in vitro
design does not reflect the complexity of the human
gastrointestinal environment, where factors such as
pH fluctuations, osmolarity, host immunity, microbial
interactions, and metabolic activity all contribute
to microbial dynamics (5,6). Our experiments were
conducted under standard laboratory pH (7.0-7.4), and
therefore do not account for potential pH-dependent
effects described in previous literature. Additionally,
anaerobic gut conditions could not be simulated,
and many dominant gut microorganisms were not
represented in our model.

While no direct antimicrobial activity was observed,
indirect effects of contrast agents—such as alterations
in intestinal permeability, osmotic balance, or
metabolic signaling—cannot be excluded (8). Future
studies using fecal microbiota cultures, gut-on-a-
chip models, animal experiments, and metagenomic
approaches are required to better elucidate contrast
agent—microbiota interactions and to assess long-term
or cumulative exposure effects.

CONCLUSION

In conclusion, this study demonstrated that iodinated
contrast agents do not possess bactericidal or
bacteriostatic effects under in vitro conditions. While
these findings provide preliminary evidence suggesting
that contrast-enhanced imaging procedures are safe
in terms of microbial viability in the short term, they
do not exclude the possibility of indirect or long-
term effects on the gut microbiota. Advanced studies
incorporating more comprehensive, physiologically
realistic, and in vivo models are urgently needed to
fully elucidate this topic.
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ORIJINAL CALISMA

YOZGAT BOZOK UNIVERSITESIi ARASTIRMA VE
UYGULAMA HASTANESI CERRAHI KLINIKLERINDE
YATISI YAPILAN HASTALARDA OBSTRUKTIF UYKU
APNE SENDROMU PREVELANSI VE FARKINDALIGININ
DEGERLENDIRILMESI

Evaluation of the Prevalence and Awareness of Obstructive Sleep
Apnea Syndrome in Hospitalized Patients in the Surgical Clinics

of Yozgat Bozok University Research and Training Hospital
Ummiihan Tugba TUMUKLU?, Vugar Ali TURKSOY?, Zehra SEYFIKLI*
OZET

Amag: Bu calismanin amaci, Yozgat Bozok Universitesi Arastirma ve Uygulama Hastanesi cerrahi klinik-
lerinde hospitalize edilen hastalarda Obstriiktif Uyku Apne Sendromu (OUAS) prevalansini belirlemek ve
bireylerin hastalik farkindalk dizeylerini degerlendirmektir. Elde edilen bulgularin, preoperatif donemde

Yozgat Bozok Universitesi, uygulanacak sistematik tarama protokollerinin hasta giivenligi ve cerrahi sonuglara etkisini ortaya koymasi
Tip Fakiiltesi, hedeflenmistir.

Goglis Hastaliklar Anabilim Dali, Gereg ve Yontemler: Bu kesitsel, tanimlayici ve analitik arastirma, 2024 yili boyunca cerrahi kliniklerde ya-
Yozgat, tarak tedavi edilen 18 yas Uzeri eriskin bireylerde yirutilmusgtir. Bilgilendirilmis onami bulunan ve iletisim

kurabilen hastalar galismaya dahil edilmis; OUAS tanisi ile izlenenler ile biligsel bozuklugu veya akut psiki-
yatrik hastaligi olanlar diglanmistir. Veriler yiz ylze gorismelerle yapilandiriimis anket formu ve Epworth
Uykululuk Olgegi ile toplanmis, yiiksek riskli olgular polisomnografi igin aday kabul edilmistir. Etik kurul onayi

Turkiye.
2Yozgat Bozok Universitesi,

Tip Fakiltesi,

Halk Saghg Anabilim Dall alinan galisma Helsinki Deklarasyonu’na uygun yuratilmis, veriler SPSS 20.0 programinda analiz edilmistir.

. ’ Bulgular: Calismaya dahil edilen 250 hastanin yas ortalamasi 60,1+9,2 yil olup %68’i erkekti. En stk OUAS

i i_ ’ iliskili semptom horlama (%57,2), ardindan giindlz uykululuk hali (%31,6) ve tanikli apne (%8,4) geldi. Or-
urkiye.

talama Epworth skoru 5,13%3,89 olup olgularin %89,2’si normal diizeydeydi. BMI ortalamasi 29,21+4,80
kg/m? olup erkeklerde anlamli olarak yiiksekti (p<0,001). Sigara kullanim orani %19,6 olup erkeklerde daha
fazlaydi. PFO Ayrimsama Alt Olcegi puani kadinlarda anlamli diizeyde yiiksekti (p<0,001).

Sonug: Bulgular, preoperatif donemde farkindalik temelli tarama yaklagimlarinin 6nemini vurgulamakta;
yalnizca semptom sorgulamasinin yetersiz kalabilecegini gostermektedir. OUAS’ nin multidisipliner yonetimi
cerrahi guivenligi ve hasta sonuglarini olumlu yonde etkileyebilir.

Ummihan Tugba TUMUKLU, Dr. Ogr. U.  Anahtar Kelimeler: Obstriiktif Uyku Apne Sendromu; Cerrahi Hastalar; Farkindalik

(0009-0002-2998-9740)

tugba.tumuklu@bozok.edutr  ABSTRACT

Vugar Ali TURKSOY, Prof. Dr. Objective: This study aimed to determine the prevalence of Obstructive Sleep Apnea Syndrome (OSAS)

(0000-0002-3545-3945)  among patients hospitalized in the surgical clinics of Yozgat Bozok University Research and Training Hospital

v.aliturksoy@yobu.edu.tr  and to assess their level of disease awareness. The findings are intended to highlight the potential impact of

Zehra SEYFIKLI, Prof. Dr. systematic preoperative screening protocols on patient safety and surgical outcomes.

(0000-0002-6204-8224)  Material and Methods: This cross-sectional, descriptive, and analytical study was conducted throughout

zehraseyfikli@gmail.com 2024 among adult patients hospitalized in the surgical clinics. Individuals aged 18 years and older who were

able to communicate and provided informed consent were included. Patients with a prior diagnosis of OSAS
or those with cognitive impairment or acute psychiatric iliness were excluded. Data were collected through
face-to-face interviews using structured questionnaires and the Epworth Sleepiness Scale, with positive
screening results considered indicative of a need for polysomnographic evaluation. Ethical approval was
obtained, and the study was carried out in accordance with the Declaration of Helsinki. Data were analyzed
using SPSS 20.0 with appropriate parametric and non-parametric tests.
Results: The study included 250 patients with a mean age of 60.1+9.2 years, 68% of whom were male. The
most frequent OSAS-related symptom was snoring (57.2%), followed by daytime sleepiness (31.6%) and
witnessed apnea (8.4%). The mean Epworth score was 5.13+3.89, with 89.2% of participants within normal
limits. The mean BMI was 29.21+4.80 kg/m? and significantly higher in men (p<0.001). Smoking prevalence
was 19.6% and markedly higher among men. The PFO Differentiation Subscale score—reflecting aware-
ness—was significantly higher in women (p<0.001).
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Turkiye. Conclusion: The findings underscore the importance of incorporating awareness-based assessments into
preoperative screening. Relying solely on symptom inquiry may be insufficient; integrating patients’ aware-

Gelig tarihi/Received: 26.09.2025 ness, lifestyle, and psychosocial characteristics into diagnostic and management strategies may yield more
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GIRIS

Obstriktif Uyku Apne Sendromu (OUAS), uyku sirasinda
farengeal kas tonusunun azalmasi sonucu Ust solunum
yolunun tekrarlayici sekilde daralmasi veya tamamen
kapanmasiyla karakterize edilen hem bireysel yasam
kalitesini hem de toplum sagligini tehdit eden ciddi bir
uyku bozuklugudur (1). Apne ve hipopne epizodlarinin
tekrari, bireyde uyku bolinmelerine, hipoksemiye ve
nihayetinde kardiyovaskiiler, norolojik ve metabolik
sistemlerde 6nemli komplikasyonlara yol agmaktadir
(2). OUAS; hipertansiyon, aritmi, inme, insilin direnci,
obezite ve depresyon gibi bir¢cok hastalikla dogrudan
iliskilendirilmistir (3).

Son vyillarda yapilan arastirmalar, bu sendromun
toplumda beklenenden ¢ok daha yaygin oldugunu
ortaya koymaktadir. Ozellikle gelismekte olan
Ulkelerde, tani konmamis OUAS prevalansi yiksektir
ve ¢ogu birey sendromun farkinda bile degildir (4).
Yapilan epidemiyolojik c¢alismalar, OUAS'nin yalnizca
yasam kalitesini degil, ayni zamanda bireyin sosyal ve
mesleki fonksiyonlarini da olumsuz etkileyebildigini
gdstermektedir (5). Ote yandan bu sendrom, yalnizca
kronik bir saghk sorunu olmakla kalmamakta; ayni
zamanda cerrahi sureglerde ciddi riskler doguran bir
faktor olarak karsimiza gcitkmaktadir (6).

Cerrahi girisim planlanan hastalarda OUAS varlgi,
anestezi yonetimini, intraoperatif stabiliteyi ve
postoperatif iyilesme siirecini dogrudan etkileyebilecek
diizeydedir (7). Ozellikle tani almamis vakalarda,
solunum depresyonu, kardiyak aritmiler, uzamis
entlbasyon siiresi ve hatta yogun bakim ihtiyaci gibi
komplikasyonlarla karsilasilabilmektedir (8). Buna
karsin, pek ¢ok saghk kurumunda OUAS riski yeterince
degerlendiriimemekte, hasta 6ykisu ve fizik muayene
sirasinda bu potansiyel risk gbz ardi edilebilmektedir
(9).

Nitekim literatlirde yer alan sistematik derlemeler,
cerrahiye aday hastalarin bilyik bir kisminda
OUAS taramasinin  rutin  olarak yapilmadigini
gostermektedir (10). Bu da komplikasyonlara zemin
hazirlayan bir bosluk olusturmakta ve saglik hizmeti
maliyetlerini artirmaktadir.  Ozellikle  pozisyonel
OUAS gibi alt gruplarin tani koyma slreclerinde
yeterince dikkate alinmamasi, tanisal slireci daha
da karmasiklastirmaktadir (11). Turkiye’de yapilan
calismalar ise, genel toplumun OUAS hakkinda bilgi
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sahibi olma diizeyinin oldukca disik oldugunu ortaya
koymus ve bu durumun tani gecikmelerine neden
olabilecegine dikkat gekmistir (12).

Guncel klinik uygulama kilavuzlari, ameliyat Oncesi
donemde OUAS vyoniinden riskli hastalarin uygun
tani yontemleriyle degerlendirilmesini 6nermektedir.
Bu kapsamda; polisomnografi, kardiyopulmoner
eslestirme gibi ileri tekniklerin, ozellikle yilksek
riskli gruplarda tani koyma siirecine dahil edilmesi
onerilmektedir (4,6). Ancak ulkemizde bu kilavuzlarin
rutin uygulamalara entegrasyonu konusunda belirgin
eksiklikler mevcuttur ve klinik farkindalik heniiz
istenilen dizeyde 6nerilmektedir (4,9).

Bu baglamda, calismamizin temel amaci; Yozgat
Bozok Universitesi Arastirma ve Uygulama Hastanesi
cerrahi kliniklerinde yatisi yapilan hastalarda OUAS'nin
prevalansini  degerlendirmek ve bu hastalarin
sendrom hakkinda sahip olduklari farkindalik diizeyini
belirlemektir. Elde edilecek bulgular sayesinde,
preoperatif donemde uygulanacak sistematik bir
tarama protokoliniin hasta glvenligi ve cerrahi
basariya katkisi hakkinda somut veriler elde edilmesi
hedeflenmektedir (12).

GEREC VE YONTEMLER

Bu calisma, kesitsel, tanimlayici ve analitik bir arastirma
olarak planlandi. Arastirma, Yozgat Bozok Universitesi
Arastirma ve Uygulama Hastanesi’nin genel cerrabhi,
Grroloji, kadin dogum ve ortopedi kliniklerinde 2024
yili icerisinde hastaneye yatirilan eriskin hastalar
lizerinde yurutilerek calismaya 18 yas ve (izerindeki,
bilgilendirilmis onam vermis ve iletisim kurma becerisi
olan bireyler dahil edildi. Daha 6nce OUAS tanisi
almis ancak aktif tedavi gormekte olan hastalar ile
bilissel bozukluk, akut psikiyatrik hastalik veya yogun
bakim gereksinimi bulunan bireyler ¢alisma disinda
birakildi. Orneklem biyiikligl, benzer epidemiyolojik
calismalarin sonuglari ve tahmini prevalans oranlari
g6z onlinde bulundurularak gli¢ analizi ile belirlendi.
Aragstirmada veriler, yliz ylze goérlisme teknigi ile
yapilandirilmis anket formu araciligiyla toplandi.
Anket formu; demografik bilgiler, medikal 6yki, OUAS
semptomlarina iliskin subjektif degerlendirmeler ve
Epworth Uykululuk Olgegi (Epworth Sleepiness Scale
- ESS) gibi tarama araglarini icermekle birlikte ek
olarak hastalarin horlama, glindiiz uykululuk hali, gece
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uyanmalari ve sabah yorgunlugu gibi OUAS ile iliskili
semptomlari sorgulandi. Pozitif tarama sonugclari OUAS
acisindan riskli kabul edilerek kayit altina alinarak
polisomnografik degerlendirme planlandi. Verilerin
toplanmasi, egitimli arastirmacilar tarafindan hasta
mahremiyeti gozetilerek gerceklestirildi.

Bu arastirma icin gerekli etik onay, Yozgat Bozok
Universitesi Tip  Fakiltesi Klinik  Arastirmalar
Etik Kurulu tarafindan verilmis olup, kurulun
2024-GOKAEK-2415_2024.12.18_210 sayil karari ile
uygun bulunmustur. Katihmcilara arastirmanin amaci
aciklanmis, gondlld katihm ilkesi dogrultusunda yazih
aydinlatilmisonamalinmistir. Calisma stiresince Helsinki
Deklarasyonu ilkelerine tam uyum gosterilmistir.

istatistiksel Analiz

Calismadan elde edilen veriler, IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp., Armonk,
NY, USA) programi kullanilarak analiz edildi. Sirekli
degiskenlerin dagilim 6zellikleri, Kolmogorov-Smirnov
testi ile degerlendirildi. Normal dagilim gdsteren
verilerde iki grup arasindaki fark Bagimsiz Orneklem
t Testi ile, birden fazla grubun karsilastiriimasi ise
Tek Yonlu Varyans Analizi (ANOVA) ile analiz edildi.
Normal dagilim géstermeyen verilerde ise iki grup
karsilastirmalari icin Mann—-Whitney U testi, U¢ ve
daha fazla grup karsilastirmalari icin Kruskal-Wallis
testi kullanildi. Degiskenler arasindaki korelasyonel
iliskileri incelemek amaciyla, parametrik varsayimlar
saglandiginda Pearson korelasyon analizi, parametrik
olmayan durumlarda ise Spearman korelasyon analizi
tercih edildi. Tum analizlerde istatistiksel anlamlilik
duzeyleri p<0,05 ve p<0,01 olarak kabul edildi.

BULGULAR

Calismaya, Yozgat Bozok Universitesi Arastirma ve
Uygulama Hastanesi’'nin cerrahi kliniklerinde yatan
ve 18-70 yas araliginda olan toplam 250 hasta dabhil
edildi. Katthmcilarin 80’i kadin (%32,0) ve 170'i erkek
(%68,0) idi. Tim grubun yas ortalamasi 60,119,2

Tablo 1. Kadin ve Erkek Hastalarin Yas Karsilastirmasi
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yil olarak hesaplandi. Cinsiyetlere goére ayri ayri
degerlendirildiginde, kadin hastalarin yas ortalamasi
59,319,0vyIl, erkek hastalarinyas ortalamasiise 60,6+9,4
yil olarak bulundu. Yapilan istatistiksel analizde, iki grup
arasindaki yas ortalamalari farki anlamli bulunmadi
(Mann-Whitney U testi, p=0,155). (Tablo1).

Calismaya dahil edilen 250 hastanin meslek gruplarina
gore dagilimi; ev hanimi (n=114; %45,6), emekli (n=69;
%27,6), ciftci (n=17; %6,8) ve diger (n=50; %20,0)
seklinde idi. Cinsiyet bazinda degerlendirildiginde,
kadin hastalarin blyik ¢ogunlugu ev hanimi (n=113;
%91,9) olup bunu emekli (n=9; %7,3) ve diger (n=1;
%0,8) gruplari izlerken, ¢iftci grubunda kadin hasta
yoktu (%0,0). Erkek hastalarda ise dagihim emekli
(n=60; %47,2), diger (n=49; %38,6), ciftci (n=17;
%13,4) ve ev hanimi (n=1; %0,8) seklinde olup, meslek
profilinin cinsiyetlere gore belirgin farkhlik gosterdigi,
tarimsal faaliyetlerin (giftci) erkeklerde anlamli oranda
temsil edildigi gorulda.

Ek hastalik durumlari incelendiginde, 87 hastada
(%34,8) herhangi bir ek hastalik bildiriimedigi
goriliurken 163 hasta (%65,2) en az bir ek hastaliga
sahip oldugunu belirtti. En sik gorilen ek hastaliklar
arasinda hipertansiyon (HT) (n=89; %35,6) ve diabetes
mellitus (DM) (n=83; %33,2) 6n plana cikarken, daha
distk sikhklarda hiperlipidemi (HPL) (n=12; %4,8),
koroner arter hastaligi (KAH) (n=11; %4,4) ve benign
prostat hiperplazisi (BPH) (n=11; %4,4) tespit edildi.
Ek hastalik birliktelikleri degerlendirildiginde, en sik
rastlanan kombinasyonun DM + HT oldugu ve toplam
51 hastada (%20,4 tiim 6rneklemde; %31,3 ek hastalig
olanlarda) bu birlikteligin bulundugu saptandi. Daha
nadir birliktelikler arasinda DM + HPL (n=8; %3,2), DM
+ KAH (n=7; %2,8), HT + HPL (n=7; %2,8) ve HT + BPH
(n=; %2,4) yer aldi (Sekil 1).

Calismaya katilan hastalarin sigara kullanim durumlari
incelendiginde, toplam 48 hastanin (%19,6) sigara
kullandigi, 202 hastanin (%80,4) ise sigara kullanmadigi
belirlendi. Cinsiyet bazli dagilimlara bakildiginda,
kadinlarin 13’01 (%10,6) sigara kullanirken 110’u (%89,4)

Grup N Ortalama#SS Medyan [CAA]
Kadin 123 67,76%11,40 69,00 [61,00-75,00]
Erkek 127 67,94+25,88 68,00 [61,00-73,00]
p degeri Mann-Whitney U testi 0,155
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Sekil 1. Calismaya dahil edilen hastalarda en sik gorilen ek hastaliklar ve birliktelikleri. HT: Hipertansiyon, DM:
Diabetes Mellitus, HPL: Hiperlipidemi, KAH: Koroner Arter Hastaligi, BPH: Benign Prostat Hiperplazisi.

kullanmadigi tespit edildi. Erkeklerde ise 35 erkek hasta
(%27,6) sigara kullandig, 91'i (%71,7) kullanmadig
tespit edildi. Bu bulgular, erkek hastalarda sigara
kullanim sikliginin kadinlara gore yaklasik g kat daha
yuksek oldugunu gosterdi. Sigara kullanan hastalarda
paket-yil degerleri hesaplandiginda 6nemli farkhliklar
gbzlenmistir. Toplamda sigara kullanan 48 hastanin (13
kadin, 35 erkek) verileri incelenmis olup, tim grubun
ortalama paket-yil degeri 31,36+29,74 olarak bulundu.
Cinsiyetlere gore degerlendirildiginde, erkek hastalarda
ortalama 36,18+33,32 paket-yil saptanirken, kadinlarda
bu deger belirgin sekilde daha diistuk olup 18,38+8,36
paket-yil olarak hesaplandi.

250 hastanin yalnizca 6'si (%2,4) alkol kullandigini
belirtirken, gerikalan 244’G (%97,6) alkol kullanmadigini
belirtti. Alkol kullandigi tespit edilen hastalarin hepsi
erkek idi.

Tim grubun genel ortalama Vicut Kitle indeksi
(VKi) degeri 29,21+4,80 kg/m? olarak bulundu. Bu
deger, hastalarin blyik kisminin fazla kilolu veya
obez sinirinda oldugunu gosterdi. Cinsiyetlere gore
ayri degerlendirildiginde, erkek hastalarda (n=123)
ortalama VKi 30,51+4,90 kg/m? olarak hesaplanirken,

kadin hastalarda (n=127) ortalama VKi 27,95+4,37
kg/m? bulundu. Yapilan bagimsiz érneklem t-testi
sonucunda bu farkin istatistiksel olarak anlamli oldugu
(p<0,001) saptandi (Tablo2).

Calismaya katilan tim grubun boyun gevresi ortalamasi
37,18+4,83 cm olarak saptandi. Cinsiyetlere gore
ayri degerlendirildiginde, kadin hastalarda (n=123)
ortalama boyun cevresi 35,93+4,32 cm iken, erkek
hastalarda (n=127) bu deger 38,39+5,00 cm olarak
bulundu. Bu bulgu, erkeklerde boyun gevresinin
kadinlara kiyasla daha genis oldugunu gosterdi. Ayrica
yapilan korelasyon analizlerinde, boyun cevresi ile
VKi arasinda zayif ancak istatistiksel olarak anlaml bir
pozitif iliski tespit edildi (Spearman r=0,13; p=0,044).
Bu sonug, boyun cevresi arthkca VKi degerinin de
artma egiliminde oldugunu gosterdi.

Calismaya katilan 250 hastanin uyku ahskanhklar
degerlendirildiginde, tim grubun ortalama uyku siiresi
8,58 + 2,01 saat olarak hesaplandi. Cinsiyetlere gore
incelendiginde, kadin hastalarin (n=127) ortalama uyku
siresinin 8,37 *+ 1,98 saat, erkek hastalarin (n=123) ise
8,80 + 2,03 saat oldugu belirlendi. Erkeklerdeki bu
hafif Gstlnlik, istatistiksel olarak anlamli bir farklilik

Tablo 2. Cinsiyetlere Gore Boy, Kilo ve Viicut Kitle indeksi (BMI) Dagilimi ve istatistiksel Karsilasirma

Grup n Boy (m) Kilo (kg) Viicut Kitle indeksi (BMI, kg/m?) | p-degeri
Genel 250 1,65+ 0,09 79,55 13,22 29,21+4,80

Kadin 123 1,59 £ 0,06 76,76 £12,62 30,51 +4,90 p<0,001
Erkek 127 1,72 +0,07 82,25+ 13,27 27,95 + 4,37 p<0,001
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olusturmamakla birlikte, erkeklerin daha uzun sire
uyuma egiliminde olabilecegine dikkati ¢ekti. Bununla
birlikte her iki cinsiyet grubunda da ortalama uyku
siresinin 8 saatin lzerinde olmasi, ¢alismaya dabhil
edilen hasta grubunun uyku sireleri agisindan gorece
dengeli oldugunu goésterdi. Buna karsilik, uykuya dalma
suresi yani uyku latansi incelendiginde farkli bir tablo
ortaya ¢ikti. TUm grubun ortalama uykuya dalma siiresi
29,36 * 29,66 dakika olarak hesaplandi. Ancak cinsiyet
bazli degerlendirmede, kadin hastalarda bu sirenin
23,74 + 25,29 dakika ile daha kisa oldugu, erkeklerde
ise 35,16 + 32,67 dakikaya ciktigi gorulda.

Calismaya katilan 250 hastanin uyku ile iliskili
semptomlari  dizenlenen anket sorular ile
degerlendirildiginde, bildirilen yakinmalar arasinda
horlama ©6n plana c¢kmistir. Hastalarin = %60’
“horladiginizi soylerler mi?” sorusuna olumlu yanit
verdi, %39,6’si ise kendi horlamalarinin farkinda
olduklarini belirtti. Horlamanin yatis pozisyonuiile iliskili
oldugu ise %15,2 oraninda saptandi. Bunun yani sira,
hastalarin %12,4’G horlarken nefesinin durdugunun
kendisine soylendigini ve %8-10 civarinda bir grup da
uykuda bogulma hissi ile uyandigini ifade etti.

Sabah yakinmalarina bakildiginda, agiz kurulugu
(%47,6) ve bas agrisi (%36,4) gibi sikayetlerin dikkate
deger oranlarda gorildi. Ayni sekilde, unutkanlk
(%41,2) ve dikkat toplama glgligl (%44,4) gibi
bilissel semptomlar da hastalarin 6nemli bir kisminda
mevcuttu. Ayrica, hastalarin yaklasik yarisinda gece
terlemesi ve noktiri (gece tuvalete kalkma) sikayetleri

Tt

SEMpLom Gorulme Orani (96)
E § & & 8

=
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Haorlama

Sabah dinlenmis wyanma
Adiz kurulugu

Unutkanlik

Bacak huzursuziugu
Pozisyona bagh horlama
Dikkat gliclign

Horama farkmda

Cinsel gugle azalma
sabah bas afinsi

Cinsel istekte azalma
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bulunmasi,
gosterdi.
Daha nadir gérulen belirtiler arasinda, uykuda yilirime
(%2,4), uykuda konusma (%6,8) ve esin bildirdigi bacak
atmasi (%9,2) gibi parasomniler yer aldi. Dikkat cekici
olarak, hastalarin %5,6’si uyuklama nedeniyle is kazasi
yaptigini, %6,4’ ise trafik kazasi gegirdigini belirtti.
Son olarak, calismaya katilan bireylerde cinsel istekte
azalma (%28,8) ve cinsel glicte azalma (%20,8)
gibi sikayetlerin de belirgin oranda rapor edildi. Bu
bulgular, uyku bozukluklarinin yalnizca fizyolojik degil,
ayni zamanda psikososyal yasam kalitesini de olumsuz
yonde etkiledigini gdstermektedir bilgisini destektekler
nitelikte idi (Sekil 2).

CGalismaya dahil edilen hastalarin OUAS ile iliskili olarak
horlama, tanikliapne ve giindiizuykululuk halidogrudan
sorgulandiginda da en sik gorilen bulgunun horlama
oldugu belirlendi (kadinlarda n=72, %58,5; erkeklerde
n=71, %55,9; toplam n=143, %57,2; p=0,651). Glindlz
uykululuk hali kadinlarda n=43, %35,0, erkeklerde
n=36, %28,3 oraninda saptandi (toplam n=79, %31,6;
p=0,279). Tanikh apne semptomu ise kadinlarda n=12,
%9,8, erkeklerde n=9, %7,1 oraninda goruldi (toplam
n=21, %8,4; p=0,440).

Semptom birliktelikleri incelendiginde, en sik goriilen
ikili kombinasyonun horlama ve giindiz uykululuk
hali oldugu tespit edildi (kadinlarda n=24, %19,5;
erkeklerde n=22, %17,3; toplam n=46, %18,4; p=0,689).
Bunu horlama + tanikli apne (n=15, %6,0; p=0,419) ve
tanikl apne + glindliz uykululuk (n=12, %4,8; p=0,695)

uyku bolinmelerinin yaygin oldugunu
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Sekil 2. Calismaya Katilan Hastalarda Uykuya Bagli Semptomlarin Dagilimi
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birliktelikleri izledi. U¢ semptomun bir arada bulunma
sikhigl ise kadinlarda n=7, %5,7, erkeklerde n=4, %3,1
olup (toplam n=11, %4,4; p=0,329), cinsiyetler arasinda
anlamli fark saptanmadi (Tablo3).

Calismaya katilan 250 hastada glindlz asiri uykululuk
hali Epworth Uykululuk Olgegi (ESS) ile degerlendirildi.
Tum grubun ortalama ESS skoru 5,13 + 3,89 olarak
hesaplandi.  Cinsiyetlere  goére incelendiginde,
kadinlarda (n=127) ortalama skor 5,04 * 3,94,
erkeklerde (n=123)ise 5,22 + 3,86 bulundu. Bu degerler,
her iki cinsiyette de glindliz uykululuk diizeyinin genel
olarak normal sinirlar icinde seyrettigini gosterdi.
Klinik siniflandirmaya gore dagilim incelendiginde,
hastalarin buytk ¢ogunlugunu (%89,2; n=223) normal
uykululuk diizeyine sahip olanlar olusturdu. Hafif
derecede glindiiz uykululuk saptanan 23 hasta (%9,2)
bulunurken, 2 hasta (%0,8) orta diizeyde ve 2 hasta
da (%0,8) ciddi dizeyde giindiiz uykululuk bulundu.
Bu sonuglar, arastirmaya katilan hastalarin 6nemli bir

Tablo 3. Cinsiyete Gore OUAS Semptomlarinin Dagilimi
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kisminda klinik olarak belirgin asir giindz uykululuk
olmadigini, yalnizca kiiglik bir grupta patolojik diizeyde
uykululuk bulundugunu ortaya koydu (Sekil 3).
Epworth Uykululuk Skoru (EPWORTH TOPLAM) ile
yapilan istatistiksel analizlerde, c¢alismaya katilan
hastalarin giindiiz asirt uyku hali dizeyleri ile temel
klinik ve demografik degiskenler arasindaki iligkiler
incelenmis ve anlamh farkhlik saptanmadi. VKi ile
Epworth skoru arasinda ¢ok zayif pozitif korelasyon
bulunmus (r=0,08; p =0,21), ancak bu iliski istatistiksel
olarak anlamli dlizeye ulasmadi. Benzer sekilde, yas ile
Epworth skoru arasinda da disiik dizeyde pozitif bir
iliski tespit edilmis (r = 0,09; p = 0,14), fakat anlamhlik
saptanmadi. Boyun gevresiile Epworth skoru arasindaki
iliski ise zayif negatif yonde oldu (r =-0,07; p = 0,25) ve
anlamli bulunmadi. Ayrica cinsiyet agisindan yapilan
karsilastirmada erkeklerde ortalama Epworth skoru
5,22, kadinlarda ise 5,04 olarak hesaplanmis olup, bu
fark istatistiksel olarak anlamh degildir (p = 0,55).

Semptomlar Kadin n (%) Erkek n (%) Toplam n (%) p degeri
Horlama 72 (58,5) 71 (55,9) 143 (57,2) 0,770
Tanikl Apne 12 (9,8) 9(7,1) 21(8,4) 0,594
Gunduiz Uykululuk 43 (35,0) 36 (28,3) 79 (31,6) 0,323
Horlama + Tanikh Apne 9(7,3) 6(4,7) 15 (6,0) 0,551
Horlama + Guindtz Uykululuk 28 (22,8) 18 (14,2) 46 (18,4) 0,112
Tanikli Apne + GlUndlz Uykululuk | 7 (5,7) 5(3,9) 12 (4,8) 0,724
Ug Semptom Birlikte 7(5,7) 4(3,1) 11 (4,4) 0,502

OUAS: Obstriiktif Uyku Apne Sendromu
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Calismaya katilan tim grup degerlendirildiginde,
Philadelphia Farkindalik Olgegi (PFO) toplam puan
ortalamasi 32,13 + 7,19 olarak hesaplandi. Bu
sonug, katihmcilarin genel olarak duslncelerini,
duygularini ve bedensel duyumlarini ayirt edebilme
kapasitelerinin orta dizeyde oldugunu gosterdi. Alt
gruplar incelendiginde ise kadin hastalarda ortalama
puan 33,45 + 7,21, erkek hastalarda ise 30,78 + 6,94
olarak bulundu. Yapilan istatistiksel analiz, bu farkliligin
tesadifi olmadigini ortaya koydu ve kadinlarin
erkeklere kiyasla anlamlh derecede daha vyiksek
farkindalik diizeyine sahip oldugunu gosterdi. (Mann-
Whitney U = 9815,5; p <0,001).

Calismamizda uykuya iliskin semptomlarin, Epworth
Uykululuk Skoru ve PFO Ayrimsama Alt Olcegi ile iligkisi
incelendi. Bulgular, “horlamanin yatis pozisyonu ile
iliskili oldugunun soylenmesi” ile “uykuda bogulma
hissi ile uyanma” yakinmalarinin giindiiz asiri uyku
hali ile anlamh olarak iliskili oldugunu gostermistir
(p=0,049 ve p=0,031). Diger taraftan, PFO Ayrimsama
Alt Olgegi acisindan degerlendirildiginde, “uykuda
nefesin durdugunun sdylenmesi” yakinmasi bulunan
bireylerde farkindalik dizeyinin anlamli bicimde
disuk oldugu saptanmistir (p=0,019). Ayrica, “uykuda
bogulma hissi ile uyanma” bildirenlerde bu disis ¢ok
daha belirgin olup, istatistiksel olarak gtiglii anlamhlik
gbstermistir (p<0,001).

TARTISMA

Calismamizda cerrahi kliniklerde yatan 18-70
yas araligindaki hastalarin demografik o6zellikleri
incelendiginde, kadin ve erkek gruplari arasinda yas
ortalamalari agisindan anlamli bir fark bulunmamustr.
Bu bulgu, obstriktif uyku apnesi (OUA) agisindan
yasin onemli bir risk faktéri olarak tanimlanmasina
ragmen, cinsiyetler arasinda belirgin bir farkliligin her
zaman ortaya c¢ikmayabilecegini distndirmektedir.
Literatiirde, OUA'nin ozellikle ileri yaslarda ve erkek
cinsiyette daha sik goruldugi bildirilmistir (16,17).
Bununla birlikte, bazi arastirmalar cerrahi hastalar
arasinda yas ve cinsiyet dagihmindaki farkhliklarin
OUA riskini tek basina belirlemedigini ortaya
koymustur (2,3). Ayrica Mehra ve arkadaslarinin
klinik kilavuzunda, hastanede yatan vyetiskinlerde
OUA degerlendirmesinde yas ve cinsiyetin tek basina
yeterli olmadigini, multifaktoriyel risklerin gbz éniinde
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bulundurulmasi gerektigini vurgulamaktadir (11).
Bu nedenle, ¢alismamizda cinsiyetler arasinda yas
ortalamalari agisindan anlamli fark bulunmamig olmasi
klinik olarak OUA riskinin daha ¢ok multifaktoriyel bir
temele dayandigini gostermektedir.

Hastalarin  meslek gruplarina gore dagilimlari
incelendiginde, cinsiyetler arasinda belirgin farkliliklar
oldugu gorilmistir. Kadinlarin biiyiik gogunlugunun ev
hanimi olmasi, erkeklerde ise emeklilik, serbest meslek
ve tarimsal faaliyetlerin daha yiliksek oranda temisil
edilmesi dikkat ¢ekicidir. Bu bulgu, OUA ve benzeri uyku
bozukluklarinin toplum icindeki mesleki roller ve yasam
tarzi ile de iliskili olabilecegini duslindirmektedir.
Daha Once vyapilan calismalarda, OUA’nin vyalnizca
biyolojik ve anatomik &zelliklerle degil, ayni zamanda
yasam bicimi, mesleki aliskanliklar ve sosyodemografik
faktorlerle de etkilesim icinde oldugu vurgulanmistir
(15,23). Ayrica, toplum temelli arastirmalarda da OUA
prevalansinin erkeklerde daha yiksek oldugu, bunun
da hem hormonal hem de yasam tarzi farkliliklarindan
kaynaklanabilecegi bildirilmistir (17,20). Bu baglamda,
Yildiz ve arkadaslarinin Tirk toplumunda yaptig
calismada da OUA farkindaliginin disik olmasinin
mesleki ve sosyal rollerle iliskili olabilecegi bildirilmistir
(8). Calismamizda elde edilen mesleki dagilim sonuglari
da bu literatlr bilgisi ile uyumlu goriinmektedir.
Calismamizda ek hastahk durumlari
degerlendirildiginde,  hastalarin  Ugte ikisinden
fazlasinda en az bir komorbiditenin eslik ettigi
saptandi. En sik birlikte gorilen komorbitenin ise
hipertansiyon ve diyabetes mellitusun olmasi dikkat
cekici idi. OUAS farkindaliginin degerlendirilmesi igin
taranan cerrahi plani yapilan hastalarda ozellikle HT
ve DM birlikteliginin yuksek oranlarda gorilmesi,
OUA ile kardiyometabolik risk faktorleri arasindaki
glcll bir iliski olmasi bakimindan oldukg¢a 6nemliydi.
Nitekim literatiirde, OUA'nin hem hipertansiyon hem
de tip 2 diyabet gelisiminde bagimsiz bir risk faktoru
olduguna dair glicli kanitlar bulunmaktadir. Bu
durum, Punjabi ve McNicholas’in yaptigi ¢calismalarda
da acikga ortaya konmustur (17,29). Ayrica OUA
varliginda sempatik aktivitenin artisi, oksidatif stres ve
inflamatuvar yanitlarin tetiklenmesi gibi mekanizmalar
lizerinden kardiyometabolik bozukluklarin daha da
kotllestigi bildirilmektedir (1,31). Bu bulgular, Hou
ve arkadaslarinin cerrahi hastalar Gzerinde yaptiklari
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calismada da desteklenmis olup, preoperatif
doénemde kardiyopulmoner risk faktorlerinin titizlikle
degerlendirilmesi gerektigi vurgulanmaktadir (4). Bizim
¢alismamizda da hastalarin 6nemli bir kisminda bu ek
hastaliklarin bulunmasi, OUA'nin ¢ok boyutlu sistemik
etkilerinive multidisiplineryaklasimla degerlendirilmesi
Onemini bir kez daha ortaya koymaktadir.

Calismamizda  sigara kullaniminin erkeklerde
kadinlara kiyasla belirgin sekilde daha ylksek
oldugu gosterilmistir.  Erkek hastalarda yalnizca

sigara icme orani daha fazla degil, ayni zamanda
paket-yil degerlerinin de anlamli dizeyde yiksek
bulunmasi, maruziyetin kimdalatif etkisinin 6nemini
vurgulamaktadir. Literatiirde de benzer sekilde, Punjabi
ve arkadaslarinin ¢alismasinda erkek cinsiyetin OUA
hastalarinda daha yiiksek sigara prevalansi ile iliskili
oldugu bildirilmistir (17). Ayrica, sigara kullaniminin
OUA'nIn patogenezinde rol oynayarak hastaligin klinik
siddetini artirabilecegi farkli arastirmalarca da ortaya
konmustur (32). Nitekim Tracy ve arkadaslarinin giincel
derlemesinde, sigaranin Ust hava yolu inflamasyonu
ve mukozal 6dem Uzerinden OUA'nIn fizyopatolojisine
katkida bulunabilecegi vurgulanmaktadir (1). Bunun
yani sira, Ceban ve arkadaslarinin meta-analizinde,
sigara kullaniminin perioperatif komplikasyon riskini
artirarak cerrahi hastalarda OUA ile iliskili riskleri daha
da agirlastirdigi ortaya konmustur (7). Bu durum,
¢alismamizdaki sonuglarla da uyumludur.

Bu calismada hastalarin biytk c¢ogunlugunun alkol
kullanmadigi, yalnizca %2,4’Gnin alkol kullanim éykdisa
bulundugu ve bu bireylerin tamaminin erkeklerden
olustugu saptanmistir. Literatlirde alkol tlketiminin,
ozellikle yatmadan oOnce alindiginda, st hava yolu
kas tonusunu azaltarak obstriktif olaylarin sikligini ve
suresini artirdigl, dolayistyla OUA'nin klinik siddetini
kotulestirebilecegi belirtiimektedir (1,32). Nitekim,
Hersch ve arkadaslarinin yaptigi calismada, alkol
kullaniminin postoperatif dénemde OUA hastalarinda
komplikasyon riskini artirdigina dikkat ¢ekilmistir (31).
Bu baglamda, calismamizda alkol kullaniminin distik
siklikta saptanmis olmasi, klinik agidan 6nemli bir
risk faktértiniin toplumumuzda gorece sinirli diizeyde
bulundugunu gostermektedir.

GCalismamizda elde edilen bulgular, hasta grubunun
ortalama VKIi degerinin fazla kilolu ile obezite sinirinda
yer aldigini ve bu durumun ozellikle erkeklerde daha
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belirgin oldugunu ortaya koymaktadir. Erkek hastalarda
yalnizca VKi degerleri daha yiiksek bulunmakla
kalmamig, ayni zamanda boyun gevresinin de anlamh
sekilde genis oldugu gozlenmistir. Bu iki parametre
arasindaki pozitif korelasyon, viicut yaglanmasinin
boyun cevresine yansiyarak Ust hava yolu darligina
katkida bulunabilecegini dislindirmektedir.
Literatlrde de benzer sekilde, obezitenin OUA igin en
glcli risk faktorlerinden biri oldugu, artmis boyun
cevresinin ise Ust hava yolu kollapsini kolaylastirarak
apne gelisimine zemin hazirladigi  bildirilmistir
(5,14). Niu ve arkadaslarinin meta-analizinde, VKi
ve boyun cevresindeki artislarin OUA prevalansinda
bolgesel ve demografik farkliliklari agiklayan en
onemli degiskenlerden oldugu vurgulanmistir (6).
Ayrica Liu ve arkadaslari da makine 6grenimi tabanl
modellerle yaptiklari galismada, VKi ve boyun cevresi
gibi antropometrik parametrelerin OQUA icin glcla
prediktorler oldugunu gostermistir (22). Bu bulgular
1siginda, ¢alismamizdaki sonuglar da tanisal stireglerde
bu olglimlerin dikkate alinmasi gerektigini ortaya
koymaktadir.

Calismamizda uyku siresi agisindan her iki cinsiyet
grubunun da ortalama 8 saatin Uzerinde uyudugu
belirlenmistir.  Ancak erkeklerde uyku latansinin
belirgin sekilde daha uzun olmasi dikkat cekmistir.
Literatlrde, OUA hastalarinda uzamis uyku latansinin
gindiz asirt uyku hali, dikkat daginikhg ve bilissel
performans kaybi ile iliskili oldugu ifade edilmektedir
(14,26). lber’in uyku skorlamasina iliskin kilavuzunda
da uyku latansinin hem klinik tani hem de siddet
tayini agisindan kritik bir parametre oldugunun
alt ¢izilmektedir (28). Bu baglamda, Erbas ve
arkadaslarinin Tiurk anestezistler Uzerinde yaptiklar
calismada da preoperatif degerlendirmelerde uyku
latansinin dikkate alinmamasinin anestezi yonetiminde
sorunlara yol agabilecegi rapor edilmistir (9).
Galismamizda uyku ile iliskili ~ semptomlar
degerlendirildiginde horlama, tanikli apne ve glindiiz
uykululugun o6ne c¢iktigi gorilmustir. Bu bulgular,
Young ve arkadaslarinin klasik ¢alismasi ve Schwab’in
tanimladigr semptom triadi ile de uyumludur (16,18).
Ayrica Udwadia ve arkadaslarinin Hindistan’da yaptig
¢alismada da orta yas grubunda horlama ve tanikh
apnenin en sik bildirilen semptomlar oldugu ortaya
konmustur(19).Bununyanisira, Akbayve arkadaslarinin
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Tirk popllasyonunda yaptigl arastirmada, oOzellikle
pozisyona bagli horlamanin klinik degerlendirmelerde
gbz ardi edilmemesi gerektigi belirtilmistir (12). Bu
sonuglar, semptom cesitliliginin ayrintih sorgulamanin
onemini bir kez daha ortaya koydugunu géstermektedir.
Calismamizda elde edilen ESS sonuglar, giindiz
uykululuk duzeylerinin blyik ¢ogunlukla normal
sinirlar iginde seyrettigini ortaya koymustur. Literatiirde
de ESS’nin OUAS tanisinda tek basina yeterli olmamakla
birlikte, semptomlarin belirlenmesinde degerli bir
yontem oldugu vurgulanmistir (21,27). Ayrica Shaw ve
arkadaslarinin ingiltere’de National Institute for Health
and Care Excellence (NICE) kilavuzlarinin uygulanmasi
sonrasl yaptiklari ¢alismada, ESS’nin preoperatif
taramalarda standartlastirilmis bir 6l¢iim araci olarak
klinik kararlara dogrudan etki ettigi belirtilmistir (33).
Bu bulgular, ESS’nin klinik pratikteki 6nemini bir kez
daha desteklemektedir.

Son olarak, calismamizda PFO Ayrimsama Alt Olcegi
sonuglari degerlendirildiginde, kadinlarin erkeklere
kiyasla daha yiksek farkindahk diizeyine sahip oldugu
belirlenmistir. Literatiirde de uyku bozukluklarinin
yalnizca fizyolojik parametrelerle degil, ayni zamanda
farkindalik, 6z dizenleme ve emosyonel siireglerle
yakindan iliskili oldugu gosterilmistir (23,28). Ayrica
Atahan ve arkadaslarinin yaptigi calismada, farkindalik
dizeyinin tedaviye uyum ve basing gereksinimi gibi
parametreleri etkileyebilecegi ortaya konmustur
(30). Bu acgidan, calismamizda PFO skorlarinin
degerlendirilmesi yalnizca semptom farkindaligi degil,
ayni zamanda olasi tedavi slregleri acisindan da 6nemli
bilgiler sunmaktadir.

Bu galismanin bazi sinirlamalari mevcuttur. Oncelikle,
kesitsel bir tasarim kullanilmis olup, neden-sonugiliskisi
cikarilamaz. Ayrica, tek bir merkezde gerceklestirilen bu
arastirma, bulgularin genellenebilirligini sinirlayabilir.
Calismaya katilan hastalarin demografik o6zellikleri,
farkli popilasyonlardaki prevalans ve farkindalik
diizeylerini yansitmayabilir. Semptomlar ve farkindalik,
Oznel raporlara dayalidir ve bu durum sonuglarin
dogrulugunu etkileyebilir. Gelecekte, daha genis ve
farkli merkezlerde yapilacak prospektif calismalara
ihtiyag vardir.
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slireclerde klinik yonetimi dogrudan etkileyebilecek,
sistemik komplikasyonlara neden olabilecek 6nemli bir
saglik sorunudur. Cerrahi hastalarda OUAS varliginin
fark edilmemesi; anestezi yonetimi, intraoperatif
stabilite ve postoperatif iyilesme slreci agisindan
ciddi riskler dogurabilmektedir. Bu ¢alisma, cerrahi
kliniklerde yatan hastalarda OUAS ile iliskili bireysel
farkindalik duzeylerinin degerlendirilmesinin, sadece
tanisal dogrulugu artirmakla kalmayip, ayni zamanda
olasi komplikasyonlarin 6nlenmesinde de kritik bir rol
oynayabilecegini ortaya koymaktadir.

Bulgular, vyalnizca semptom sorgulamasina dayali
yaklasimlarin yetersiz kalabilecegini ve bunun yerine
farkindalik ile yasam tarzi gibi 6zelliklerin tani ve
yonetime entegre edilmesi gerektigini gostermektedir.
Preoperatif donemde, hastalarin yalnizca semptomatik
sorgulamalarla degil; ayni zamanda yasam tarzi,
psikososyal faktorler ve farkindalk diizeyleri gibi ¢cok
boyutlu degiskenlerle degerlendirilmesi, OUAS'nin
kapsamli  bir sekilde ele alinmasini  mimkin
kilmaktadir. Bu ¢ok boyutlu yaklagim, hastalarin sadece
semptomatik degerlendirmesinin otesine gecerek,
tedavi slirecinin her asamasinda daha dogru ve etkili
bir miidahale saglayacaktr.

Tani ve tarama stlrecglerinde farkindalik odakh
yaklagimlar ile klinik degerlendirme ydntemlerinin
entegre edilmesi, cerrahi basariyl ve hasta givenligini
artirabilecek stratejik bir adimdir. Bu butiinsel
yaklasim, cerrahi  sireclerde  karsilasilabilecek
komplikasyonlari en aza indirgemek igin kritik 6neme
sahiptir. Ayrica, multidisipliner bir anlayisla OUAS'nin
ele alinmasi, cerrahi guvenligi ve hasta sonuglarini
olumlu yonde etkileyebilir. Farkindalik diizeyinin, klinik
karar sureglerine dahil edilmesi, hem bireysel hem
de toplumsal saglik giktilari agisindan énemli katkilar
saglayacakdtir.
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CASE REPORT

GREATER OCCIPITAL NERVE BLOCK IN THE
MANAGEMENT OF VESTIBULAR MIGRAINE: A CASE OF

MISDIAGNOSIS AND RECOVERY

Vestibiiler Migren Tedavisinde Biiyiik Oksipital Sinir Blokaji:
Yanhs Tanidan Etkili Tedaviye

Sadettin ERSOY', Sule AYDIN TURKOGLU?

ABSTRACT

Vestibular migraine (VM) is a challenging condition, characterized by episodic vertigo and migraine symp-
toms, often misdiagnosed as peripheral vertigo. This case report describes a 25-year-old female with ref-
ractory VM who was successfully treated with greater occipital nerve (GON) block. The GON block provi-
ded rapid and significant relief of both headache and vestibular symptoms, highlighting its potential as a
cost-effective and underused intervention. This case emphasizes the importance of accurate diagnosis and
a multimodal treatment approach in the management of refractory VM.

Keywords: Greater Occipital Nerve Block; Vertigo,; Vestibular Migraine

OZET

Vestibuler migren (VM), genellikle periferik vertigo olarak yanlis teshis edilen, epizodik vertigo ve migren
semptomlari ile karakterize, engellilige neden olan bir hastaliktir. Bu olgu sunumunda, direngli VM'si olan
25 yasindaki bir kadin hastanin, blyik oksipital sinir (GON) blokaji ile basarili bir sekilde tedavi edilmesi
anlatilmaktadir. GON blokaji, hem bas agrisi hem de vestibller semptomlarda hizli ve belirgin bir rahatlama
saglamis olup, maliyet etkin ve az kullanilan bir miidahale olarak potansiyelini vurgulamaktadir. Bu olgu,
direngli VM yoénetiminde dogru taninin ve multimodal tedavi yaklasimlarinin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Biiyiik Oksipital Sinir Blokaji; Vertigo; Vestibiiler Migren

INTRODUCTION

Vestibular migraine (VM) is a multifaceted neurological condition defined by the
intersection of vestibular symptoms and migraine features. Despite its relatively high
prevalence (estimated to affect up to 2.7% of the general population), it remains
frequently misdiagnosed or overlooked in clinical practice, especially outside of
specialized centers (1, 2). Patients typically present with episodic vertigo, lasting from
minutes to days, often accompanied by migrainous symptoms such as throbbing
headache, photophobia, phonophobia, or aura (1, 3). The variability in presentation,
ranging from spontaneous to positional vertigo, contributes to diagnostic uncertainty,
especially in the absence of concurrent headache (2, 4).

Differentiating VM from conditions such as Méniere’s disease (MD) or benign
paroxysmal positional vertigo (BPPV) poses a considerable challenge. Both VM and
MD share overlapping cochlear and vestibular features (such as tinnitus, aural fullness,
and fluctuating hearing loss) yet no single diagnostic test can reliably distinguish
between them. As many as half of VM patients are initially misdiagnosed with MD,
leading to inappropriate or delayed treatment (2).

Vestibular testing, including video head impulse test, caloric testing, vestibular-evoked
myogenic potentials (VEMPs), and ictal video-oculography (VOG), can aid in identifying
VM-specific patterns. For instance, ictal spontaneous nystagmus in VM often shows
low velocity, may be horizontal, vertical, or torsional, and typically occurs with fixation
denied (4). Still, interictal test results are frequently within normal limits, which further
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complicates diagnosis.

Management of VM is similarly complex. While
various prophylactic treatments (such as B-blockers,
tricyclic antidepressants, calcium channel blockers,
and anticonvulsants) have shown potential benefit,
the absence of standardized treatment protocols has
limited clinical consensus (1, 3). Triptans and NSAIDs,
commonly used for migraine, appear less effective in
managing vertigo-specific symptoms (1).

Among the interventional strategies under exploration,
greater occipital nerve (GON) block has emerged as
a potentially effective yet underutilized option. In a
recent randomized controlled trial, patients receiving
bilateral GON blocks every four weeks with lidocaine
showed a significantly greater reduction in headache
days compared to placebo, with 40.9% achieving a
>50% reduction in frequency (5). Another prospective
study focusing on menstrual migraine found that
monthly GON blocks not only reduced headache
intensity and frequency but also improved quality of
life measures that persisted for up to three months
post-treatment (6). The duration of benefit seems to
range from days to several weeks depending on the
protocol, and mild adverse effects such as transient
local discomfort are the most commonly reported
events (5). Interestingly, meta-analyses evaluating
GON block in related headache syndromes such as
postdural puncture headache support its analgesic
efficacy within the first 24 hours, suggesting a potential
for acute relief as well (7). The proposed mechanism
involves modulation of nociceptive signaling within
the trigeminocervical complex, where cervical and
trigeminal afferents converge providing a plausible
anatomical link between occipital nerve input and
vestibular symptom modulation (8).

In this report, we present a case of a 25-year-old
woman initially misdiagnosed with peripheral vertigo,
who was subsequently identified as having VM. Her
refractory symptoms improved markedly following a
course of GON block, suggesting a possible role for this
intervention in cases resistant to standard therapies.

CASE REPORT

A 25-year-old female presented with a three-year
history of episodic vertigo. The vertigo episodes lasted
2-3 days, were exacerbated by head movements and
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were associated with nausea. She had been treated
with betahistine, dimenhydrinate and piracetam under
the assumption of peripheral vertigo, with little to no
symptom relief.

On further evaluation, the patient reported
accompanying headaches during vertigo episodes.
These headaches were moderate to severe, throbbing
in quality, and localized bilaterally in the temporal
region. Associated symptoms included photophobia
and phonophobia. The patient also admitted to
excessive analgesic use to manage her symptoms, which
likely contributed to rebound headache episodes. The
recurrent symptoms significantly disrupted her daily
activities and work.

A thorough neurological examination and vestibular
function tests were within normal limits. Imaging
studies, including brain MRI, ruled out structural
abnormalities. With these findings, the diagnosis of
peripheral vertigo was deemed incorrect, and the
clinical features strongly suggested VM.

Given the refractory nature of her symptoms, the
significant impact on her quality of life, and her history
of excessive analgesic use, a GON block was proposed
as part of the treatment strategy for VM. The decision
was made to address not only the migraine-related
vertigo but also to reduce the need for analgesics and
mitigate potential rebound headache episodes.

The initial procedure was performed bilaterally with 2
mL of 1% lidocaine injected at the GON injection site
near occipital protuberance. The patient tolerated
the procedure well, with no immediate adverse
effects. Over the following month, weekly GON blocks
were administered for a total of four sessions, which
further contributed to the significant reduction in her
symptoms.

One month after the initiation of GON block therapy,
duloxetine was added to her treatment plan at a low
dose. This aimed to provide additional preventive
benefits for both migraine and associated symptoms,
including chronic pain and emotional distress related
to her condition.

Although the primary outcome was the reduction
in vertigo and headache severity assessed by Visual
Analog Scale (VAS), the patient's self-reported
improvements extended beyond pain. During follow-
up visits, she spontaneously reported better sleep
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quality, reduced emotional distress, and increased
daily functioning. Formal scales for mood, sleep, or
quality of life were not administered in this case;
however, the patient noted feeling "more balanced"
and "less anxious," which coincided with the reduction
in vertiginous episodes. These observations may
suggest a broader effect of GON block beyond pain
modulation, possibly through central mechanisms
influencing affective and autonomic regulation. Over
the next month she experienced only one mild vertigo
episode with mild headache, compared to frequent
and debilitating episodes prior to the intervention.

DISCUSSION

VM remains an underdiagnosed condition despite its
prevalence and significant impact on quality of life. This
caseillustratesthe clinical complexities of distinguishing
VM from peripheral vestibular disorders, emphasizing
the importance of a thorough evaluation, including
detailed history-taking, neurological examination,
and appropriate diagnostic imaging. The patient’s
initial misdiagnosis as peripheral vertigo, emphasizes
the need for heightened awareness among clinicians
regarding VM’s diverse symptoms.

The delayed diagnosis of VM in this case reflects a
common diagnostic pitfall. The patient was initially
treated for peripheral vertigo over an extended
period, largely because her episodic vertigo was not
immediately accompanied by classic migrainous
headache. This dissociation between vestibular and
cephalic symptoms is a known barrier to timely
diagnosis, as many patients with VM may present with
isolated vertigo or non-specific dizziness, especially in
early stages (2, 4).

Clinicians should maintain a high index of suspicion
for VM in patients with recurrent vertigo episodes
lasting from 5 minutes to 72 hours, particularly if there
is a history of migraine or if attacks are accompanied
by migrainous features such as photophobia,
phonophobia, or visual aura. According to the Barany
Society and International Classification of Headache
Disorders (ICHD-3) criteria, a diagnosis of VM requires
at least five episodes of vestibular symptoms with
moderate or severe intensity, a current or past
history of migraine, and the presence of at least one
migrainous symptom during at least 50% of vertigo
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episodes (9).

Of particular note, the administration of GON block in
this case was not only therapeutic but also indirectly
diagnostic. The rapid and marked improvement
following the block supported a migrainous etiology of
symptoms, further distancing the clinical picture from
peripheral causes. While GON block is not a formal
diagnostic tool, its response profile may be viewed as
supportive evidence in ambiguous presentations.

The resolution of vestibular symptoms following GON
block therapyin this caseis particularly intriguing. While
GON block is primarily utilized for managing headache
disorders, its impact on vestibular symptoms is less
well-documented, making this observation noteworthy.
The improvement in vertigo raises important questions
about the underlying mechanisms linking vestibular
dysfunction and migraine pathophysiology.

One possible explanation involves the shared neural
pathways between the trigeminal and vestibular
systems. The trigeminocervical complex, a key relay
station in migraine pathophysiology, has connections
with the vestibular nuclei via brainstem circuits. By
modulating nociceptive input at the occipital nerve
level, the GON block may influence this interconnected
network, leading to concurrent improvement in both
migraine and vestibular symptoms (10, 11).

This dual benefit of GON block aligns with findings from
a limited number of studies that reported reductions in
vestibular symptoms in patients treated for migraine
with GON block. For instance, a recent preliminary
study found significant decreases in both the frequency
and severity of vertigo attacks in VM patients after
GON block treatment. This effect was attributed to
the modulation of trigeminovascular and vestibular
pathways through shared brainstem connections (12).
GON block therapy is an effective and cost-efficient
option for managing conditions. However, despite its
simplicity and efficacy, it remains under-researched in
the literature and underutilized in clinical practice.

CONCLUSION

This case highlights the diagnostic challenge of VM and
thetherapeuticpotentialof GON block. Cliniciansshould
maintaina highindexof suspicionfor VM in patients with
vertigo that is refractory to conventional treatments
for peripheral causes. Early and accurate diagnosis,
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combined with appropriate interventions such as GON
block, can dramatically improve patient outcomes.
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CASE REPORT

THE IMPACT OF HEMOGLOBIN J (HbJ) VARIANT ON
HbAlc MEASUREMENT: A CASE REPORT

Hemoglobin J (HbJ) Varyantinin HbA1c Ol¢iimii Uzerindeki
Etkisi: Bir Olgu Sunumu

Medine ALPDEMIR', Emine Feyza YURT', Hasan Alp TURGUT', Mehmet SENES’,
Mehmet Fatih ALPDEMIR?

ABSTRACT

In this case report, discrepancies in HbAlc measurements were observed in a 54-year-old female patient
with Type 2 diabetes due to the presence of a haemoglobin (Hb) variant, most likely HbJ. HbAlc were mea-
sured as 10.5% using capillary electrophoresis(CE) , 8.92% using ion-exchange high-performance liquid chro-
matography(HPLC), and 10.4% using immunoassay. The lower HbA1lc value obtained with the HPLC method
suggested interference from the Hb variant(most likely HbJ detected in the Z13 region). Hb variants can lead
to inaccurate HbAlc results, which may influence clinical decisions, particularly in diabetes management.
This case highlights that CE can be a reliable method even in the presence of Hb variants, but results from
different methods should be interpreted with caution. Due to the poor glycemic control, the treatment plan
was revised, and the patient was recommended for monitor the clinical implications of the Hb variant. In
conclusion, considering Hb variants in the interpretation of HbAlc is critical to prevent misdiagnosis and
inappropriate treatment.

Keywords: Hb J; High-Performance Liquid Chromatography; HbA1c; Capillary Electrophoresis; Immunoassay

OZET

Bu olgu sunumunda, Tip 2 diyabetli 54 yasindaki kadin hastada hemoglobin (Hb) varyanti (muhtemel HbJ)
nedeniyle HbAlc 6lgiimlerinde farkliliklar gozlemlenmistir. HbAlc duzeyi kapiller elektroforez (CE) yonte-
miyle %10,5, iyon degisimli ylksek performans sivi kromotografi(HPLC) yontemiyle %8,92 ve immiinoassay
yéntemiyle %10,4 olarak &l¢lilmistir. iyon degisimli HPLC ydntemiyle elde edilen daha diisiik HbA1c degeri,
Hb varyantinin (213 bolgesinde tespit edilen muhtemel HbJ) interferans etkisini distindirmektedir. Hb var-
yantlari, 6zellikle diyabet yonetiminde klinik kararlari etkileyebilecek hatali HbAlc sonuglarina yol agabilir.
Bu olgu, Hb varyantlarinin varliginda bile kapiller elektroforezin giivenilir bir yontem olabilecegini, ancak
farkh yontemlerle elde edilen sonuglarin dikkatle degerlendirilmesi gerektigini gostermektedir. Hastanin
glisemik kontroliinlin yetersiz olmasi nedeniyle tedavi plani yeniden diizenlenmis ve Hb varyantinin klinik
etkilerinin izlenmesi amaciyla takibe alinmasi 6nerilmistir. Sonug olarak, HbAlc sonuglarinin yorumlanma-
sinda Hb varyantlarinin dikkate alinmasi, yanhs tani ve uygunsuz tedavilerin 6nlenmesi agisindan buylk
6nem tasimaktadir.

Anahtar Kelimeler: Hb J; Yiiksek Performansh Sivi Kromatografi; HbA1c; Kapiller Elektroforez; immiinoassay

INTRODUCTION

In cases of clinical discrepancy;, it is appropriate to repeat the analysis using a sample
collected and transferred under standard conditions (i.e., cold chain). Glycated
hemoglobin (HbAlc), formed through non-enzymatic glycation of hemoglobin (Hb)
molecules, quantitatively reflects mean plasma glucose levels over the erythrocyte
lifespan (approximately 120 days), with the strongest correlation to the preceding 2-3
months, establishing its role as the gold standard for long-term diabetes management
assessment. HbAlc is considered the gold standard for the diagnosis and evaluation of
diabetes. Hemoglobinopathies are prevalent in numerous regions around the world.
Over 900 variants of Hb have been identified, accounting for at least 43% of all possible
single-point mutations. HbJ is a less common alpha-globin gene variant that can affect
HbA1c results (1, 2).

Clinical laboratories can determine HbA1c levels using various principal methodologies,
including enzymatic analysis, immunoturbidimetric analysis, boronate affinity
chromatography, capillary electrophoresis (CE), and ion-exchange high-performance
liquid chromatography (HPLC). lon-exchange HPLC and CE are among the
commonly used methods for HbAlc measurement. HbAlc measurement relies on
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methodologies that exploit differences in the affinity,
charge, and immune response of glycated Hb mole-
cules (3, 4). Both anion- and cation-exchange HPLC and
CE methods can detect the presence of Hb variants.
Hemoglobin J was first characterized in 1963 by
Baglioni and Weatherall, who identified the variant in
an African American family (5). Although HbJ carriers
generally show no hematologic abnormalities, this
variant causes significant analytical interference
in HPLC-based HbAlc testing, potentially vyielding
unreliable glycemic monitoring results. Several studies
have detailed the effects of silent hemoglobinopathy
variants on HbAlc values; variants such as Hb
Camden, Hb Austin, and Hb N-Baltimore have been
reported to cause falsely elevated HbAlc results (6).
If an HbAlc result does not correlate with a patient’s
clinical condition, hemoglobinopathies and conditions
affecting red blood cell lifespan should be considered
as potential causes.

In this case report, we characterize a suspected
HbJ case detected via CE with an accompanying
electropherogram and describe the implications
of this Hb variant on the accurate interpretation of
HbA1c results obtained using HPLC and immunoassay
methods.

CASE REPORT

A 54-year-old female patient with a diagnosis of Type 2
diabetes was undergoing routine follow-up. During her
routine check-up, her fasting blood glucose was found
to be 192 mg/dL, Hb level was 14.1 g/dL, and TSH
level was within normal limits at 1.33 plU/mL. HbAlc
was measured as 10.5% using the CE method (Sebia
Capillarys 3, France), and an atypical Hb variant profile
was observed on the CE electropherogram (Figure
1). To confirm the Hb variant and conduct a detailed
analysis, repeat CE Hb variant analysis was performed
(Figure 2). Further investigation revealed a variant
in the Z13 region, suggesting a rare Hb variant, most
likely HbJ. Genetic analysis to determine the specific
HbJ variant type could not be performed. The patient’s
medications included Ryzodeg (insulin degludec +
aspart), Galvus Met (vildagliptin + metformin), and
Jardiance (empagliflozin). Written informed consent
was obtained from the patient for publication of this
case report.
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The same blood sample was reanalysed for HbAlc using
two different methods: ion-exchange HPLC (Lipotronic
HPLC System GH900, China) and immunoassay (Cobas
8000, Roche Diagnostics, Germany). HbAlc values
were 8.92% and 10.4%, respectively.

Laboratory Findings:
eHbAlc: 10.5%
electrophoresis)
eHbA1lc: 8.92% (74 mmol/mol) (ion-exchange HPLC)
eHbA1lc: 10.4% (92 mmol/mol) (immunoassay)
eFasting Blood Glucose: 192 mg/dL (10.71 mmol/L)
eHb: 14.1 g/dL (previous result: 14.0 g/dL)

oTSH: 1.33 plu/mL

eHb Variant Analysis: Variant in Z13 region, most likely
HbJ (Figure 2).

(92  mmol/mol)  (capillary

DISCUSSION

HbAlc is formed by the reaction between glucose
and the NH2-terminal valine of the Hb beta chain.
It has been used as the gold standard in the clinical
management of diabetes for approximately 30 years
for routine monitoring of glycemic status. Hb variants
can cause falsely elevated or decreased HbAlc results
in some measurement methods. However, the CE
method used in this case is considered reliable in the
presence of hemoglobinopathies. The patient’s high
fasting blood glucose level was consistent with the
HbAlc value, suggesting that the measurement was
valid despite the variant.

The National Glycohemoglobin Standardization
Program (NGSP) considers HPLC the gold standard for
HbAlc analysis, while the International Federation of
Clinical Chemistry (IFCC) recommends CE(7, 8). Both
CE and ion-exchange HPLC can incidentally detect
Hb variants, which may interfere with HbAlc assays.
Immunoassays, boronate affinity chromatography, and
enzymatic methods are generally less likely to detect
such variants. In this case, we measured HbAlc using
ion-exchange HPLC, immunoassay, and CE. The results
suggested that the HbJ variant negatively interfered
with the HPLC method. Barakat et al. also reported a
case where ion-exchange HPLC yielded a negatively
biased result due to a variant (9). Clinical biochemists
must recognize factors that may lead to spuriously high
or low HbAlc measurements and should collaborate
with clinical departments when an abnormal Hb
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Atypical profile | |

Alc Haemoglobin Electrophoresis

Fractions % mmol/mol Cal. %
Hb Alc (*) - 92 10.5
2 24.3
Hb AD 65.2

Hb A2 1.5
Figure 1. Capillary electrophoresis performed for

HbAlc measurement revealed an atypical hemoglobin
variant detection in the electrophoretogram. An unk-
nown peak was observed in region number two.

variant is suspected.

The patient’s clinical course indicated poorly controlled
Type 2 diabetes despite current treatment. The high
HbAlc value and fasting blood glucose level of 192
mg/dL suggested inadequate glycemic control. HbAlc
levels were 10.5% by CE, 8.92% by HPLC, and 10.4% by
immunoassay, all indicating poor diabetes control. In
this case, there was no significant clinical discrepancy
between glucose levels and HbAlc values across
methods, although the HPLC result was lower. However,
such consistency may not occur in all cases, potentially
leading to errors in diabetes management based
on HbAlc. Therefore, both clinical biochemists and
clinicians should exercise caution when encountering
discrepancies between HbAlc and glucose levels or
when different methods yield inconsistent results.

HbJ has various characteristics and functions, with
variable effects on HbAlc levels. The most common
HbJ variant, HbJ Capetown (a2 92GIn B2), causes
falsely elevated HbAlc levels, as does HbJ Valencia,
while HbJ Baltimore and HbJ Meerut cause falsely low
HbA1c values. No Reports indicate that the HbJ variant
can lead to either spuriously high or low HbAlc results,
depending on the analytical method used (9- 11). In a
recent study, Song et al. investigated the interference
of Hb Q-Thailand, Hb G-Honolulu, Hb Ube-2, Hb New
York, Hb J-Bangkok, Hb G-Coushatta, and Hb E variants
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Figure 2. A high probability HbJ variant was detected
in the Z13 region of the capillary electrophoresis for
hemoglobin variant analysis.

on HbAlc measurement using five different methods
(Intelligene Biosystems QuanTOF, Sebia Capillarys 3
TERA, Premier Hb9210, Arkray HA-8190V, Tosoh G11,
and Bio-Rad D-100). In the evaluation of Hb J-Bangkok,
LC-MS/MS served as the reference method. Among six
comparative methods, interference was observed in
five—including CE, boronate affinity chromatography,
and three HPLC techniques—highlighting method-
dependent variability in HbAlc measurement. (12).

A limitation of our case was the inability to confirm
the suspected HbJ variant (Z13 zone variants) through
genetic testing. Variants in the Z13 zone detected by
CE include Hb AJ-Ain Abu Dhabi, HbJ-Europa, HbJ-
Baltimore, HbJ-Ravigo, HbJ-Lome, HbJ-Norfolk, HbJ-
Nigeria, and HbJ-Kaohsiung.

As a result, this case highlights the utility of CE for
HbAlc measurement in the presence of Hb variants
(HbJ and Z13 zone) and underscores the importance of
treatment optimization in poorly controlled diabetes
management. The suspected HbJ variant in the 713
region is a rare mutation, and its clinical significance
should be evaluated through patient follow-up.

CONCLUSION

Rigorous interpretation of HbAlc results is crucial to
avoid misleading clinical conclusions, particularly in
certain populations with a relatively high prevalence

524



525

ALPDEMIR et al.
The impact of hemoglobin J on HbAlc

of Hb variants. Additionally, it necessitates method-
specific validation of HbAlc measurements to ensure
accuracy. Routine laboratory tests can be affected
by various Hb variants, which is an important
consideration. HbAlc results that do not correlate
clinically or with blood glucose levels should raise
suspicion of a Hb variant and should be confirmed
using different methods. In patients with Hb variants,
an appropriate HbAlc measurement method should
be selected and consistently used for follow-up. This
is critical to prevent misdiagnosis and mismanagement
of patients. Interferences in HbAlc measurement can
lead to incorrect diagnosis and treatment.
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Letter to The Editor

Ugur KAHVECI

Sayin Editor;
Bozok Tip Dergisi 2023;14(4):190-195 sayisinda Arslan ve arkadaslarinin “iskemik Serebrovaskiiler Hastalik
Nedeni ile Acile Bagvuran Hastalarda Kan Gazi Parametreleri” baslikli galismasi, inme nedeniyle acil servise

‘Eskigehir Sehir Hastanesi, basvuran hastalarda beyin dokusundaki metabolik degisimlerin periferik arteriyel kan gazi parametrelerine

Acil Tip Klinigi yansiyip yansimadigini incelemesi bakimindan dikkat gekicidir. Arastirmacilar, beyin iskemisinin neden oldu-
gu hipoksi, karbondioksit retansiyonu ve pH degisikliklerinin arteriyel kan gazi degerlerine etkisini aragtira-
rak acil servislerde hizli laboratuvar destegi saglama potansiyelini degerlendirmeyi amaglamislardir.
Ancak calismanin bazi sinirliliklari géze carpmaktadir. Oncelikle, calisma tek merkezli olup hasta sayisi sinir-
lidir (n=50+50). Kontrol grubu olarak acil servise bas agrisi veya karin agrisi gibi sikayetlerle basvuran kisiler
secilmis, ancak bu bireylerde yapilan tetkiklerin kapsami ve beyin goriintiilemesi olup olmadigi belirtiime-
mistir. “Saglikli” olarak tanimlanan kontrol grubunun acil serviste yatan heterojen bir hasta toplulugu icinden
segilmis olmasi metodolojik olarak sorun yaratabilir. Ayrica, hasta ve kontrol gruplarinin demografik 6zellik-
leri arasinda da farklar vardir. Ornegin, inme grubunda cinsiyet dagilimi esitken (kadin/erkek %50), kontrol
grubunda erkek orani %32’dir(1). Yas ortalamalari benzer olsa da, bu gibi farkliliklar metabolik parametreleri
etkileyebilebilir.
Calismanin tasariminda ise arteriyel kan gazi 6rneginin ne zaman alindigi net olarak belirtilmemistir. Ornek-
ler bagvuru aninda mi, yoksa semptom baslangicindan belli bir stire sonra mi alinmistir, bu belirsizdir. Oysa
inme sirasinda beyin metabolizmasindaki degisiklikler zamana bagli olarak dinamik bigimde ilerler. Oksijen
tedavisi, sedasyon veya hiper/hipopnd gibi faktérler kan gazi sonuclarini etkileyebilir. Ayrica érnegin hangi
arterden alindigi (radial, femoral vb.) veya 6rnekleme teknigine dair bilgiler de eksiktir. Bu durum elde edilen
degerlerin glvenilirligini azaltmaktadir.
Calismanin bulgulari arasinda HCO3™ ve baz fazlasi (BE) diizeylerinde saptanan degisimler, yazarlar tarafin-
dan iskemiye bagli metabolik asidozla iligkilendirilmistir. Ancak bu parametrelerin beyin dokusuna 6zgu de-

Ugur KAHVECI, Uzm. Dr. gisimleri yansithgini sdylemek zordur. Kuiguik boyuttaki doku hipoksisinin sistemik kan gazlarina yansimasi

(0000-0003-1219-4079)  sinirli olabilir. Elde edilen farklarin mutlak degerlerinin de disiik olmasi (6rnegin bikarbonatta yaklasik 1
ugurkhve@hotmail.com  mmol/l, BE’'de yaklasik 1,2 mmol/I fark) klinik olarak anlamli olmayabilir. Bunun yaninda inmenin siddeti,

eslik eden sistemik hastaliklar veya ventilasyon durumu da bu degerleri etkileyebilir. Bu nedenle yazarlarin
“kan gazi incelemeleri iskemik inme tanisini destekleyebilir” yorumu heniiz spekiilatif niteliktedir ve infarkt
yeriveya blyuklugiine dair belirleyici bilgi saglamamaktadir.Literatlr karsilastirmasinda da bazi tutarsizhiklar
gbze garpmaktadir. Mevcut literatlirde yapilan galismalarin ¢ogu intrakraniyal érnekler kullanarak deger-
lendirme yapmaktadir. Ornegin Spears ve arkadaslarinin yaptigi calismada, mekanik trombektomi sirasinda
sistemik arteriyel kan ile intrakraniyal kan gazi degerleri karsilastirilmis ve sistemik kandaki pO,, pCO, ve
HCOs™ diizeylerinin intrakraniyal degerlere gére anlamli derecede yiiksek oldugu gosterilmistir(2). Bu bulgu,
periferik arteriyel kan gazi ile beyin dokusu arasindaki farkhlklari ortaya koymaktadir. Arslan ve arkadaslari-
nin galismasinda infarkt alt tiplerine gére anlamli fark bulunmamasi ise muhtemelen periferik 6lgtimlerin si-
nirli duyarhhgindan veya 6rneklem buytkligiinin yetersizliginden kaynaklanmaktadir. Kisacasi, periferikar-
teriyel kan gazi analizlerinin infarkt yerini veya blylkligiini saptamada sinirl oldugu sonucuna varilabilir.
Bu galisma, iskemik inme olgularinda periferik arteriyel kan gazi analizlerinin tanisal degerini arastirma agi-
sindan 6nemli bir baslangigtir. Ancak sinirli 6rneklem, metodolojik belirsizlikler ve sistemik etkilerin digla-
namamasil, bulgularin yorumunu zorlagstirmaktadir. Literatlr verileri de,periferik kan gazi degerlerinin beyin
dokusundaki gercek metabolik degisimleri yansitmada yetersiz olabilecegini gostermektedir. Bu nedenle, bu
yontem klinik uygulamada ancak destekleyici bir arag olarak degerlendirilebilir; tanisal glivenilirligi artirmak

. icin daha kapsamli ¢alismalara ihtiyag vardir.
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The publisher owns the copyright of all published articles. Statements and opinions expressed in the published material herein are those of
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with Microsoft Office Word document or rich text format.
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corner of each page.
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corresponding author’s e-mail, postal address, telephone and fax numbers, any grants or fellowships supporting the writing of the manuscript.
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e Key words should be minimally 3 and maximum 6, and should written Turkish and English. The words should be separated by semicolon
(;), from each other. English key words should be appropriate to “Medical Subject Headings (MESH)” (Look: www.nIm.nih.gov/mesh/MBrowser.html).
Turkish key words should be appropriate to “Turkiye Bilim Terimleri (TBT)” (Look: www.bilimterimleri.com).

o All figures, pictures, tables and graphics should be cited at the end of the relevant sentence and numbered consecutively and kept
separately from the main text. Explanations about figures, pictures, tables and graphics must be placed at the end of the article. All abbrevations used,
must be listed in explanation which will be placed at the bottom of each figure, picture, table and graphic. Submit your figures as EPS, TIFF, JPG or PDF
files, use 300 dpi resolution for pictures and 600 dpi resolution for line art.

¢ In acknowldgements section; conflict of interest, financial support, grants, and all other editorial (statistical analysis, language editing)
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should conform to the style used in the Cumulated Index Medicus (please look at: www.icmje.org). Citations in the text should be identified by numbers
in brackets at the end of the relevant sentence. If reference numbers follow each other, the hyphen is placed between the starting and ending numbers.
All authors should be listed if six or fewer, otherwise list the first six and add the et al. Declarations, personal experiments, unpublished papers, thesis
can not be given as reference. Format for on-line-only publications; DOI is the only acceptable on-line reference.
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* Rempel D, Dahin L, Lundborg G. Pathophysiology of nevre compression syndromes: response of peripheral nerves to loading. J Bone Joint
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e For other reference style, please refer to “ICMIJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References”.
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- Results
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- Acknowledgements

- References
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topics. Authors who have published materials on the topic are preferred.
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- References
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unique unreported complications of treatment regimens. They should include an adequate number of photos and figures.
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Letter to the Editor

These are the letters that include different views, experiments and questions of the readers about the manuscripts that were published in this journal
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Content: - There’s no title, abstract, any figures or tables

- It should be no more that 500 words, the number of references should not exceed 5.
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