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Abstract

Introduction: An X-ray, CT scan, or foot analysis machines are important diagnostic tools for foot deformity. In
the literature, several studies have investigated their effectiveness for correct diagnose. However, these methods
cannot be used in a remote manner and patients have to spend considerable amount of time and money to make
physical clinical visits.

Objective: We aimed to develop a low-cost, contactless system using the smartphone application to remotely
evaluate foot deformity and to investigate the correlation between the smartphone application and pedographic
analysis.

Method: 14 individuals (28 feet) with foot deformities were included in this study. We developed a smartphone
application called ‘ArdAyak’ to evaluate the foot deformities remotely. Additionally, we collected pedographic
analysis reports of patients by SIDAS custom foot analysis machine in a clinical setting to investigate the
correlation with ‘ArdAyak’ application.

Results: According to pedographic analysis, the percentage of 1st degree pes planus was 36, the percentage of
pes cavus was found to be 29. Additionally, the Pearson Correlation Coefficient showed moderate correlation
between the pedographic analysis and ArdAyak app (r=.468, 95% confidence interval [CI]= (.07-.86), p<0.05).
Conclusion: The smartphone app ‘‘Ardayak’ may have the potential to be a convenient, easy-to-use, and
feasible tool for the assessment of foot deformities.

Keywords: Flatfoot, Foot Deformities, Mobile Applications, Smartphone, Talipes Cavus.

INTRODUCTION

The anatomy of the human foot, in its most basic form, permits to walk upright (1). Bones,
joints, muscles, tendons, and ligaments make up the foot, and they all work together to
maintain everything in place. This allows them to be both flexible and adaptive while being
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sturdy and robust. Foot malformations or misalignments (abnormal bone locations) can
develop over time or be present at birth (2). Wearing tight shoes or putting unnatural strain on
the foot might be contributing factors. Injuries, inflammations, and being overweight, as well
as disorders like osteoarthritis, rheumatoid arthritis, and brain ailments, are all risk factors (3).
Genes are generally very important: For example, some people have weak connective tissue,
which means the foot's supporting components cannot always keep everything in place.
Children's feet might look misshapen at times, but they are perfectly normal (2,3). This is due
to the fact that foot deformities are a heterogeneous group of congenital and acquired
conditions involving structural abnormalities or muscular imbalances that affect the function
of the foot (3,4). The deformities are classified according to clinical appearance. The most
recognizable ones are fallen arch/flat/planus and high-arched/cavus feet (4). Flatfoot refers to
more severe examples of collapsed arches. Previous studies indicate the prevalence of flatfoot
between < 1% and 28% at certain age groups. Weak foot muscles, improper tension on the
foot, inappropriate footwear, and joint inflammations are all probable reasons of falling
arches. The hollow arch under the foot is flatter than typical in patients with flatfoot (3-5).
When standing or walking, the complete sole of the foot becomes flat and fully contacts the
ground. After a few years, fallen arches can become uncomfortable, especially when you put
your weight on them. These symptoms are rarely inherited (6). On the other hand, as a result
of muscular imbalance, the cavus, or high-arched foot can appear in infancy or maturity (7).
Pes cavus occurs in about 8-15% of the general population (8). The major causes of adult
cavus foot deformity have been recognized as neurologic, traumatic, and idiopathic
mechanisms, as well as residual clubfoot (9). The majority of foot abnormalities are apparent
at birth and can be identified without the use of imaging. As a result of the formation of a stiff
flator cavus or flat feet, imaging is always required to confirm the diagnosis (6). Pes planus
and cavus affect gait and cause compensatory changes in other joints. Knee, hip and waist
problems can be seen. Foot deformities disrupt the shoe harmony and requires an orthosis.
Skin with pressure points ranging from calluses to skin ulcers due to improper pressure causes
problems (10,11). These lesions are also associated with infections and they may be
complicated with osteomyelitis (5,10,11). For these reasons, it is important to evaluate pes
planus and pes cavus. Although there are various imaging methods that evaluate foot
deformity, the most commonly used ones are somatometric measurement, radiological
evaluation, ultrasonographic, inked or digital footprints (pressure measurements) and
photographic techniques (12,13). All these methods are not remote evaluation systems and
they require individuals to make expensive clinical visits. In addition, most individuals with
these deformities cannot go to the doctor to get diagnosis until being symptomatic. The
purpose of this study was to design a remote smartphone application and evaluate the
correlation between the smartphone application and pedographic analysis.

METHODS
Study Design

The dependent variable of this study is foot deformity, and the independent variables are
gender, age, BMI, and foot pain. This study is registered under clinical trial with
NCTO04423900 number.

Participants

Volunteer subjects who reported no ankle arthrodesis, acute fractures, or significant acute
illnesses were recruited. The sample population included fourteen patients with a total of 28
feet (7 Females / 7 Males; average age: 22.14+2.17). Informed written consent was obtained
from all participants. Ethical Standards in the 1946 Declaration of Helsinki, as revised in
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2013, were followed, and the University Ethics Board approved the study (approval number;
No: 129).

Procedures

After getting consent, pedographic analysis was done using the SIDAS custom station
Premium Machine. Additionally, clinical examination was performed by senior orthopedic
surgeon to confirm the diagnosis of foot deformity in the clinics. After the diagnosis of
individuals with deformities, 'ArdAyak’ application entries and measurements were made on
the phones of the patients. Details of the application and designed process are given below.

General System Architectures of Smartphone Application

The overall architecture of the prototype system is made up of two major components — the
mobile and cloud component. The mobile component are mobile devices running on iOS
operating system. The iOS app, implemented as part of this study, is intended to provide two
main functionalities; (a) taking pictures of the users’ feet and processing them; (b) uploading
the collected data to the cloud server platform.

Encrypted Data Flow (HTTPS)

Internet

Linux Operating System Instance

Mabile Phone |

Cloud Server Platform |

Figure 1. Overall System Architecture of the proposed solution

The cloud component is an online cloud-based platform that processes the uploaded data and
keeps the findings and the collected data via the mobile app on a specially designed database.
All the processes of the platform are designed as microservices. Hence, by using these
services, the mobile app can interact with the cloud-based server platform to upload data and
submit feet pictures for analysis. Furthermore, through the same microservices, participants or
patients can log on to the system via a web interface and access their data using a browser.
Similarly, the platform allows physicians and physiotherapists to log on to the platform using
their browsers and access their patient data (Figure 1 &2).

In the backend, the cloud-based server platform is made of five sub-components — namely the
(i) web gateway; (ii) business logic; (iii) processing unit; (iv) database; and (v) file system.
Accordingly, the web gateway acts as a mediator between the business logic and the mobile
app, patient web browsers and the physician web browsers. It is gate keeping and controlling
the traffic towards the business logic. On the other hand, the business logic is an orchestration
component which receives the user full data and distributes them to the relevant location — i.e.
raw user information to the database and images to the file system. Furthermore, it keeps track
of the queue for the processing unit. The processing unit receives the data from the business
logic, processes them and responds with the calculated resulting data. The main database
holds all the information about the patients and the system’s users. Last, the file system is
used a simple file storage to keep the raw patient feet pictures (Figure 1 &2).
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Figure 2. Communication of smartphone application with services and database
ArdAyak Application

During the evaluation phase, initially the ArdAyak app was downloaded from the App Store
and installed on the participants iOS phones. As the ArdAyak app was intended towards the
local community, the app used primarily native (Turkish) language of the participants. It was
set that when it was first executed, it collected socio-demographic and specific information
about its users and specific data about their foot and ankle region. Furthermore, a consent
page under the privacy policy of the KVK (Turkish Personal Data Protection) was produced
before the users could start uploading their data to confirm that they allow the collection and
storage of their personal data throughout the study period. Following the data protection
confirmation page, the participants were asked to provide information about their
sociodemographic characteristics [age, gender, height, weight], dominant side, diabetes
mellitus, neurological and internal diseases, the history of the ankle injury, trauma, and
surgery by using application. Furthermore, the severity of morning, activity, and night foot
and ankle pain were assessed by using a visual analogue scale (VAS) in app. The user
interface of the app was designed to be as user-friendly and straightforward as possible so that
even the least tech-savvy users could easily use and upload their data (Figure 3).

yak  User Information
Name
Surname Test

Course

Student No

Figure 3. ArdAyak smartphone application
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After completing the first stage, the participants were given the ability to take pictures of their
leg with the app. During this process, the participants were asked to stand in front of a flat
wall and take a picture of their right and left legs. Then, the taken pictures were sent to the
cloud component’s relevant microservice via a secure network connection (Figure 2). Then,
the received images were forwarded to relevant microservice for analysis and categorization
of the foot abnormalities. Foot analysis, abnormality detection and categorization services
entail image processing and deep learning techniques to obtain the required results. Hence,
the uploaded images went through the following phases (1) region of interest (deep learning);
(2) Image preparation (detect the contour of the foot’s sole- using Sobel edge detection
algorithm); (3) image processing (detect foot line detection); (4) sole lining the Arc index is
determined based on the extracted foot (Figure 4). During the phases above, the ratio of
important points in a foot was also used during these computations. The locations of the
points (top, bottom, and metatarsal) were also computed using the foot sole and surface ratio
equations.

Figure 4. Foot deformity detection with the ArdAyak app

Statistical Analyses

Statistical analyzes were applied by using IBM SPSS Statistics 22 Program. Descriptive
statistics were used to define features of study groups. Pearson correlation coefficients were
utilized to find significant correlations between the outcomes of two instruments. The 0.05
significance value was used.

RESULTS

The study participants’ descriptive data (age, weight, and height), mean, minimum and
maximum values of shoe size, morning, activity and night pain are presented in Table 1.

Table 1. ArdAyak Smartphone Application Participants’ Descriptive Data
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N=14 participants Minimum Maximum Mean £SD
Age (years) 21 29 22.14+2.17
Height (cm) 159 191 172.28+11.53
Weight (kg) 50 100 66.85+£17.19
ROM (N=28 feet) Minimum Maximum Mean £SD
Morning Pain .00 3.00 17£.66
Activity Pain .00 5.00 1.03+£1.68
Night Pain .00 .00 .00
Shoe size 36 46 41.07+8.49

The comparison of foot deformity distribution numbers according to pedographic analysis
(sidas- custom station premium and ardayak smartphone app) is shown in Table 2. While the
percentage of 1st degree pes planus was 36, the percentage of pes cavus was found to be 29
percent.

Table 2. A Comparison of Foot Deformity Distribution Between the Pedographic Analysis and ArdAyak
Smartphone Application

Characteristic Pedographic Analysis Smartphone App
INEAS) (@) (n)

Pes cavus 8 6

Pes Planus 1 10 11

Pes Planus 2 8 7

Pes Planus 3 2 2

Unknown 0 2

App: Application.

The Pearson correlation coefficient was used to examine concurrent validity, which defines
instrument performance, between sidas-custom station premium and the Ardayak smartphone
app (r). The Pearson correlation coefficient can range from -1 to 1. There was a strong link
between the sidas-custom station premium and Ardayak smartphone app measures (Table 3,
p<.05), according to the data. Furthermore, for foot deformity, investigation revealed
moderate correlations between the sidas-custom station premium and Ardayak smartphone
app, with r values of 0.468. (moderate direct relationship).

Table 3. Pearson Correlation Coefficient Between the Pedographic Analysis and ArdAyak Smartphone
Application

Pearson Correlation %095 CI

Pedographic Analysis- | .468 (.07-.86) <.01
Smartphone App
Cl: confidence interval, App: Application.

DISCUSSION

Clinical examination, somatometric measurement, radiologic, and ultrasonographic
evaluations are some of the approaches used to assess foot deformities (pes planus and pes
cavus) (13-15). Inked or digital pressure footprints, as well as photographic indirect
approaches are discussed in the literature. The radiological examination appears to be the
most frequently recognized and used detection approach. Although the greater exposure from
radiographic examination prevents it from being extensively utilized, it is universally
accepted as the standard approach (12-16).
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Chen et al. (17) analyzed the arch index and radiographic findings of 103 people's navicular
and talar heights and found that the Chippaux-Smirak index, Clarke's angle, and Staheli arch
index have 90.54, 83.89, and 85.43 percent prediction probability in preschool-aged children,
respectively (p<.05). Pauk et al. (18) also compared Clarke angle and radiography readings of
sixty youngsters and discovered a connection (p<.05) between radiography and footprint
technique. Many studies have also looked at the relationship between radiography and
footprint methods. Kanatli et al. (12) conducted radiologic measures and footprint techniques
with 38 preschoolers and school-aged children with an average age of 6.4 (ages range from
3.7-11.7) and found a link between arch index, talo—first metatarsal, and talo—horizontal angle
(p<.05). They discovered that arch index, calcaneal pitch, and lateral talocalcaneal angles had
no statistically significant relationship (p>.05). Another study analyzed the footprint and
radiographic measures of 338 persons, finding a good association between the Staheli index,
ChippauxSmirak index, and the Grivas Classification System (p <.05). The authors also
emphasised a weak correlation between the radiological measurement methods calcaneal
pitch and talo-first metatarsal angle and all three foot-print methods (15). In the current study,
our proposed smart phone app ‘ArdAyak’ had a moderate relationship of correlation between
the pedographic analysis with r values of 0.468 (p=.01).

To the best of our knowledge, this is the first study that can evaluate pes planus and pes cavus
foot deformity remotely by a designed smartphone app called ‘Ardayak’. It gives to the
patient the advantage of monitoring their potential risk factors for secondary complications of
the foot and ankle without buying expensive devices. Despite the benefits of using
smartphone app, the study has some limitations. Larger sample size would better for the
correlation results. Additionally, we designed iOS smartphone app, future studies should
focus on developing android smartphone app and investigating their reliability and validity.

CONCLUSIONS

The smartphone app ‘‘Ardayak’ may have the potential to be a convenient, easy-to-use, and
feasible tool for the assessment of foot deformities. This motivates the patients for an
enthusiastic self-evaluation in their home area. Furthermore, we may say that with this
promising smartphone application, it is possible to evaluate the foot deformity, which is a risk
factor for many pathologies in the early period, without requiring expensive measurement and
analysis devices. Patients, physiotherapists, and physicians may use these apps to remotely
assess in-home or clinic area using a personal smartphone.
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Abstract

Objective: Within the scope of this research, the effect of the mode of delivery on women in terms of depression
and sexual function was investigated in primiparous women.

Method: This study was conductedbetween October 2021 and March 2022at Health Sciences University,
Istanbul Training and Research Hospital, Gynecology and Obstetrics Clinic.A total of 219 primiparous pregnant
women who met the inclusion and exclusion criteria in the prenatal, early postpartum (6th week), and late
postpartum (12th week) periods were enrolled. The Edinburgh Postpartum Depression Scale (EPDS) and Female
Sexual Functioning Inventory (FSFI) questionnaires were performed in different periods and compared
according to the delivery types.

Results: Statistically significant differences were found between sexual function levels of individuals with CS
delivery type according to prenatal depression score (p<0.05). Sexual function levels of those with prenatal
EPDS scores less than 13 were found to be significantly higher in all three periods. In the evaluation of
individuals with CS, it was observed that the sexual function level of individuals without depression symptoms
was better than individuals with depression symptoms.Regardless of the type of birth, sexual function differs
statistically for the three periods according to the dimensions of the satisfaction sub-dimension and the variables
of smoking, educational status, income level, and who initiated the sexual intercourse (p<0.05).According to the
first postpartum sexual intercourse week, prenatal and postnatal early-period sexual desire levels were found to
be higher in those whose first week of sexual intercourse was less than 6 weeks (p<0.05).

Conclusion: The levels of arousal, lubrication, orgasm, and satisfaction in the early postpartum period were
significantly lower in those who gave birth normally, and the levels of desire and pain were significantly lower
in the early postpartum period in those who gave birth with cesarean section. Depression had a negative effect on
sexual function.

Keywords: Primiparous, Normal delivery, Cesarean section, Depression, Sexual Function.

Ozet

Amac: Bu arastirma kapsaminda primipar kadinlarda dogum seklinin depresyon ve cinsel islev agisindan kadin
iizerindeki etkisi arastirild.

Yontem: Bu galisma Ekim 2021-Mart 2022 tarihleri arasinda Saglk Bilimleri Universitesi Istanbul Egitim ve
Aragtirma Hastanesi Kadin Hastaliklar1 ve Dogum Klinigi'nde gergeklestirildi. Prenatal, erken postpartum (6.
hafta) ve gec¢ postpartum (12. hafta) donemlerde dahil etme ve dislama kriterlerini karsilayan toplam 219
primipar gebe ¢alismaya alindi. Edinburgh Dogum Sonrasi Depresyon Olgegi (EPDS) ve Kadim Cinsel Islev
Envanteri (FSFI) anketleri farkli donemlerde uygulandi ve dogum sekillerine gore karsilastirildi.
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Bulgular: CS dogum sekline sahip bireylerin cinsel iglev diizeyleri arasinda dogum 6ncesi depresyon puanlarina
gore istatistiksel olarak anlamli fark bulundu (p<0.05). Dogum &ncesi EPDS puani 13'in altinda olanlarin cinsel
islev diizeyleri her iic donemde de anlamli olarak yiiksek bulundu. CS'li bireylerin degerlendirilmesinde,
depresyon belirtileri olmayan bireylerin cinsel islev diizeylerinin, depresyon belirtileri olan bireylere gére daha
iyi oldugu goriilmiistir. Doyum alt boyutunun boyutlar: ile sigara igme, egitim durumu, gelir diizeyi, cinsel
iliskiye giren kisi degigkenlerine gore dogum sekline bakilmaksizin cinsel islev iic donem igin istatistiksel olarak
farklilik gostermektedir (p<0,05). Dogum sonrast ilk cinsel iligki haftasina goére dogum 6ncesi ve dogum sonrasi
erken donem cinsel istek diizeyleri, ilk cinsel iligki haftasi 6 haftadan az olanlarda daha yiiksek bulundu
(p<0,05).

Sonu¢: Normal dogum yapanlarda erken postpartum donemdeki uyarilma, kayganlik, orgazm ve doyum
diizeyleri, sezaryen ile dogum yapanlarda erken postpartum dénemde istek ve agr1 diizeyleri anlamli olarak daha
diistiktii. Depresyonun cinsel islev tizerinde olumsuz bir etkisi oldu.

Anahtar Kelimeler: Primipar, Normal dogum, Sezaryen, Depresyon, Cinsel Islev.

INTRODUCTION

Depression in the postpartum period affects approximately 8-15% of women. Postpartum
depression is similar to depression that occurs at other times in life and can only be
distinguished by its timing of onset. What makes postpartum depression a particular concern
is its possible harmful long-term effects on child development. The Edinburgh postpartum
depression scale was originally developed as a screening tool and focused on the cognitive
andfunctional effects of depression in order to facilitate the detection of women with
postpartum depression in the months immediately after delivery (1). The scale cannot be used
as a stand-alone diagnostic tool, but a score of >13 is a high predictor of postpartum
depression, with 88% sensitivity and 92.5% specificity (2). Studies have compared the rates
of postpartum depression in women who gave birth by cesarean section and women who gave
birth vaginally, and no significant relationship was found between vaginal delivery and
cesarean delivery (3).

Sexual function and subsequent satisfaction are important events in a woman's life. Sexual
dysfunction refers to difficulties during sexuality that prevent an individual from being
satisfied with sexual activity. The American Urological Disease Foundation has confirmed
four types of female sexual dysfunction: low libido, problems with sexual arousal, inability to
reach orgasm, and dyspareunia (4). Although female sexual dysfunction is a common
problem, few studies investigate female sexual problems. It is worth noting that many
biological and psychosocial changes can occur during pregnancy and the postpartum period,
but unfortunately, not all women adapt well to these changes. Some women prefer cesarean
section to vaginal delivery because they believe they will have less dyspareunia in the
postpartum period. However, there are still doubts that the mode of delivery is related to
female sexual function. Despite all the controversy and the importance of the issue,
insufficient research has been done so far to identify the problem more accurately (5).

Normal birth and cesarean section are different birth techniques that have been compared for
years. In our study, primiparous women were evaluated with the 'Edinburgh postpartum
depression scale' at prenatal, postpartum 6th, and 12th weeks in order to understand whether
there is a tendency to postpartum depression with normal delivery and cesarean section.
Simultaneously, to evaluate sexual function in the same primiparous women, the 'Female
Sexual Function Index (FSFI)' test was performed at prenatal, postpartum 6th, and 12th
weeks. In light of these data, the effect of the mode of delivery on women in terms of
depression and sexual function was investigated in primiparous women.
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METHOD

This study was conductedbetween October 2021 and March 2022at Health Sciences
University, Istanbul Training and Research Hospital, Gynecology and Obstetrics Clinic.A
total of 219 primiparous pregnant women who met the inclusion and exclusion criteria in the
prenatal, early postpartum (6th week), and late postpartum (12th week) periods were enrolled.
The Edinburgh Postpartum Depression Scale (EPDS) and Female Sexual Functioning
Inventory (FSFI) questionnaires were performed in different periods and compared according
to the delivery types.

These 219 primiparous pregnancies consist of 3 different groups as the mode of delivery. Of
these, 120 gave birth with NSD+MLE, 5 with Interventional delivery, and 95 with Cesarean
section.

All procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2008. Ethics committee approval was granted from our
institution on 08.10.2021 with protocol number 2933, and informed consent was obtained
from all participants.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp., Armonk, NY)
package program. Frequency and percentage for categorical dataand mean and standard
deviation for continuous data were given as descriptive values. For comparisons between
groups, the “Independent Sample T—test” was used for two groups, and the “Pearson Chi-
Square Test” was used for the comparison of categorical variables. The results were
considered statistically significant when the p-value was less than 0.05.

RESULTS

Of the 219 patients who participated in our study, 54.34% had a normal delivery, 43.38% had
a cesarean section, and 2.28% had a normal delivery with an intervention. The mean age of
the patients was 25.22+4.78, the mean height was 1.61+.06, the mean weight was 73.08+6.33,
and the mean BMI was 28.37+2.66. 94.98% of the patients do not smoke, and 96.8% do not
have any disease. The patients have no previous operations. While 31.96% of the patients are
illiterate, 20.55% are primary school graduates, 41.55% are secondary school graduates, and
5.94% are university graduates. Most of the patients are housewives (83.56%), and 83.56%
have a low-income level. The mean age at which the patients had first sexual intercourse was
22.7344.57, the mean age of menarche was 11.95+.99, and 92.24% of the patients had regular
menstrual cycles. Most of the sexual intercourse of 95.43% of the patients is initiated by their
spouse. The mean week of the first postpartum sexual intercourse was 5.79+.74; It was found
to be 5.57+.77 weeks in those who gave birth with NSD+MLE and 6.06+.60 weeks in those
who gave birth with CS.

Statistically significant differences were found between sexual function levels of individuals
with CS delivery type according to prenatal depression score (p<0.05). Sexual function levels
of those with prenatal EPDS scores less than 13 were significantly higher in all three periods.
In the evaluation of individuals with CS, it was observed that the sexual function level of
individuals without depression symptoms was better than individuals with depression
symptoms (Table 1).
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Table 1. Comparison of Pregnant Women in terms of Sexual Function Sub-Dimensions by Delivery Type

Delivery Type

NSD p CS p NSD (interventional) p
Ort. | s.s. | Medyan Ort. S.S. Medyan Ort. | ss. Medyan

Request-T1 | 4,17 | +,58 4,202 <0,001 | 4,12 | +,69 4,200 | <0,001 | 4,44 | £33 4,202 0,114
Request-T2 | 3,92 | +,52 4,20P 3,77 | +63 4,20P 3,24 | £33 3,00°
Request-T3 | 4,05 | +,51 4,202 4,16 | +53 4,202 4,32 | +£50 4,202
Arousal-T1 | 4,97 | +41 5,102 <0,001 | 4,93 | +40 5,10 | <0,001 | 5,16 | +,13 5,102 >0,05
Arousal-T2 | 3,34 | +,49 3,300 3,41 | £1,67 | 3,90P 00 | +,00 ,00

Arousal-T3 | 4,63 | +,45 4,50° 4,58 | +49 4,50¢ 498 | +27 5,102

Lubrication- | 4,90 | +,43 5,102 <0,001 | 4,91 | +41 5,10* | <0,001 | 5,04 | 44 5,102 >0,05
T1

Lubrication- | 3,43 | +,47 3,300 3,56 | £1,66 | 3,90P 00 | +£,00 ,00

T2

Lubrication- | 4,63 | +,44 4,50¢ 469 | +44 4,80¢ 5,04 | +,39 5,102

T3

Orgasm_T1 | 4,96 | +43 5,208 <0,001 | 4,87 | +,43 5,202 <0,001 | 5,12 | +,33 5,202 >0,05
Orgasm T2 | 3,03 | +,42 4,00° 3,36 | £1,74 | 4,00P 00 | +,00 ,00

Orgasm_T3 | 4,67 | +,51 4,80°¢ 463 | +42 4,80°¢ 520 | +,28 5,202

Satisfaction- | 4,90 | +,51 5,202 <0,001 | 494 | +£45 5,20% | <0,001 | 5,04 | +22 5,202 >0,05
T1

Satisfaction- | 3,06 | +45 4,00° 3,34 | £1,74 | 4,00P 00 | +,00 ,00

T2

Satisfaction- | 4,64 | +49 4,80¢ 464 | £41 4,40¢ 5,20 | +,49 5,202

T3

Pain-T1 429 | +,74 4,402 <0,001 | 4,11 | +,60 4,402 <0,001 | 4,64 | +46 4,802 0,342
Pain-T2 3,04 | £51 2,80° 2,66 | +1,54 3,60P ,00 | +,00 ,00

Pain-T3 3,94 | +,59 4,00°¢ 421 | +57 4,402 3,44 | +,46 3,602

Friedman Test, PosthocaPc¢

When the sexual function sub-dimensions of pregnant women were compared according to
delivery types, the difference in three periods of all sub-dimensions in individuals who gave
birth with NSD and CS was statistically significant (p<0.05). In both delivery types, the levels
of the early postpartum FSFI subgroups were found to be low. While the levels of arousal,
lubrication, orgasm, and satisfaction in the early postpartum period were significantly lower
in those who gave birth with NSD, the desire and pain levels were significantly lower in the
early postpartum period in those who gave birth with CS.

When the mode of delivery was NSD, the levels of sexual function sub-dimensions were
compared according to the prenatal depression score. As a result of the analysis, sub-
dimensions of the prenatal, postnatal early and late period sexual function scale differ
statistically according to the prenatal EPDS groups (p<0.05). Prenatal, postpartum, early and
late period desire, arousal, orgasm, satisfaction, and pain levels of those not depressed were
significantly higher than those with prenatal depression. While lubrication was high in all
three periods only in those with prenatal depression, the opposite is true for other variables
(Table 2).

When the mode of delivery was CS, the levels of sexual function sub-dimensions were
compared according to the prenatal depression score. As a result of the analysis, sub-
dimensions of the prenatal, postnatal, early, and late period sexual function scale differ
statistically according to the prenatal EPDS groups (p<0.05). Prenatal, postpartum, early, and
late period desire, arousal, orgasm, satisfaction, and pain levels of those not depressed were
significantly higher than those with prenatal depression. While lubrication was found to be
high in all three periods only in those with prenatal depression, the opposite is true for other
variables.
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Table 1. Comparison of Sexual Function Sub-Dimensions According to Prenatal Depression Score when
Delivery Type is NSD

EPDS Before Delviery Before Delivery After Delivery After Delivery
(CELY) (late)
[ Mean | SD | M | Mean | SD Mean | SS
Request <13 | 4,33 | £,39 4,20 <0,001 | 4,03 | +41 4,20 <0,001 | 4,17 | +£45 4,20 <0,001
>13 | 3,21 | +,63 | 3,00 3,07 | +£47 | 3,00 3,42 | £41 | 3,60
Arousal <13 | 511 | +,19 | 5,10 | <0,001 | 3,65 | +,84 | 3,60 | <0,001 | 4,74 | +,40 | 4,80 | <0,001
>13 | 4,11 | +£25 | 4,20 3,10 | £47 | 3,10 4,04 | £22 | 3,90
Lubrication <13 | 4,02 | +£34 | 4,10 | <0,001 | 3,20 | +,84 | 3,30 | <0,001 | 4,04 | +,37 | 3,90 | <0,001
>13 | 4,30 | +,15| 4,20 3,85 | +,34 [ 3,90 4,74 | +£,34 | 4,60
Orgasm <13 | 5,10 | £26 | 5,20 | <0,001 | 3,86 | +95 | 4,00 | <0,001 | 4,79 | +,43 | 4,80 | <0,001
>13 | 4,12 | £24 | 4,00 3,11 | £33 | 3,00 4,05 | +,53 | 4,00
Satisfaction <13 | 5,06 | +34 | 520 | <0,001| 3,90 | +97 | 4,00 | <0,001 | 4,74 | +,46 | 4,80 | <0,001
>13 | 3,95 | +31 | 4,00 3,04 | £35 [ 3,00 4,14 | +£,42 | 4,00
Pain <13 | 453 | +48 | 4,40 | <0,001 | 3,60 | +,78 | 3,40 | <0,001 | 4,04 | +53 | 4,00 | <0,001
>13 | 2,87 | +£32 | 2,80 2,85 | +34 | 2,80 3,18 | £30 | 3,20

Mann Whitney U Testi

Regardless of the type of birth, sexual function differs statistically for the three periods
according to the dimensions of the satisfaction sub-dimension and the variables of smoking,
educational status, income level, and who initiated the sexual intercourse (p<0.05).

According to the first postpartum sexual intercourse week, prenatal and postnatal early-period
sexual desire levels were higher in those whose first week of sexual intercourse was less than
6 weeks (p<0.05).

DISCUSSION

In this study, we aimed to compare primiparous women in terms of postpartum depression
and sexual function. 219 primiparous pregnant women met the inclusion and exclusion
criteria of the Health Sciences University Istanbul Training and Research Hospital
Gynecology and Obstetrics Clinic. Edinburgh Postpartum Depression Scale (EPDS) and
Female Sexual Functioning Scale (FSFI) questionnaires were applied to the patients by
conducting 3 interviews at the last antenatal control before birth, in the early postpartum (6th
week), and in the late postpartum (12th week). In the first interview, in addition to these
questionnaires, patients were asked to fill out a voluntary research form containing questions
that would provide us with information about their sociodemographic characteristics and
sexual functions.

There were only 5 observations in the NSD (interventional delivery) group, which was not
included in the comparisons since it would not be statistically healthy compared with other
groups. Only the intervention group was included in the dependent groups because there is a
case of comparing 5 observations among themselves in terms of time.

It was observed that individuals who gave birth with intervention did not have sexual
intercourse within the first 6 weeks. In a study conducted to investigate the effect of delivery
type of primiparous women on sexual function in our country, the first sexual intercourse
week of those who gave birth with NSD (+MLE) was 5.2+1.2, while the first sexual
intercourse week of those who gave birth with CS was 5.0£1.1. (194). In this study, almost all
women (99.1%) reported having their first sexual intercourse within the first 6 weeks.

Among the women in our study, individuals whose sexual intercourse is frequently initiated
by their spouses have a higher risk of depression and low sexual function levels. Sexual
function scores of individuals whose sexual intercourse is frequently initiated by themselves
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are high, and sexual dysfunction was not detected in any of them. This data, which we found
in our study, in which we investigated the effects of birth patterns on depression and sexual
function, seems significant. Ifmore comprehensive studies support it, it is thought to
contribute to the literature.

A study conducted by Salgin et al. in our country showed that the mode of delivery did not
make a significant difference in terms of PPD (6). Similarly, in a comprehensive study
conducted in China, no significant relationship was found between the mode of delivery and
PPD (7). Studies on whether sexual function will be affected by birth patterns show that; the
mode of delivery had no significant effect on sexual function (8). In the NSD, NSD (with
intervention), and CS groups, early postnatal EPDS measurements were significantly higher
than prenatal and postnatal late-period measurements. In all three delivery types, early
postpartum FSFI level was found to be significantly lower than the other groups. In addition,
all three births have the highest FSFI level in the prenatal period. While arousal, lubrication,
orgasm, and satisfaction levels were significantly lower in the NSD group in the early
postpartum period, the desire and pain levels were significantly lower in the CS group in the
early postpartum period. As understood from here, cesarean section,rather than protecting
individuals in terms of sexual function, reduces the desire for sexual function as a result of the
difficulties created by the previous operation and the recovery period of the operation.
However, individuals feel more pain due to the effects of the previous operation.

Sexual function levels of women with a low risk of prenatal depression were significantly
higher than depressed individuals in all delivery typesThe sexual function levels of women
with depression during pregnancy, at 6 months postpartum, and 12 months postpartum were
found to be low in the FSFI questionnaire (9). There is a striking finding in the evaluation of
individuals according to FSFI subgroups according to EPDS level. Although the scores
obtained in the subgroups of desire, arousal, orgasm, satisfaction, and pain in the early
postpartum FSFI results of individuals with low risk of depression were higher than the other
group,early postpartum lubrication levels of depressed individuals were found to be
significantly higher than the other group. Based on this result, although we know that there is
no organic disorder related to vaginal wetting among the groups, we find the level of sexual
function to be low in depressed individuals. In light of the existing studies supporting our
result, we can say that depression has a negative effect on sexual function (10).

The sexual function levels of women who had their first postpartum sexual intercourse before
the 6th week were found to be high. Likewise, when this comparison is made for FSFI
subgroups,prenatal and postpartum early sexual desire levels of those who had their first
postpartum sexual intercourse before the 6th week were found to be higher than the other
group. For other FSFI subgroups, this comparison did not yield any significant results. This
situation shows us that; Sexual desire plays a decisive role in initiating intercourse,
individuals with high sexual desire started sexual intercourse earlier and sexual desire levels
were found to be high in the early postpartum period.

CONCLUSION

The levels of arousal, lubrication, orgasm, and satisfaction in the early postpartum period
were significantly lower in those who gave birth normally, and the levels of desire and pain
were significantly lower in the early postpartum period in those who gave birth with cesarean
section. As understood from here, cesarean section,rather than protecting individuals in terms
of sexual function, reduces the desire for sexual function as a result of the difficulties created
by the previous operation and the recovery period of the operation. However, individuals feel
more pain due to the effects of the previous operation. Based on this result, although there is
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no organic disorder related to vaginal wetting among the groups, we find the level of sexual
function to be low in individuals with a high risk of depression. In light of the existing studies
supporting our result, we can say that depression has a negative effect on sexual function.
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Abstract

Intoduction: Survival rates of patients with head and neck cancer have recently increased with the introduction
of new technologies and developments in comprehensive treatment modalities in RT. Observing late side effects,
too, has become inevitable. Vascular damages and their clinicalresults are the prevalent effects of RT.

Objective: Carotid artery lesions and stenosis could develop after radiotherapy and can be detected viaintima-
media thickness. Within the scope of this research, we aimed to elucidate the planning technique to minimize the
radiation dose to be exposed to the carotid arteries.

Methods: This study included42 patients with stage T1-2 NO MO glottic cancer who applied to our institution.
CA diameters of the patients were measured before and after RT. The measurements were performed 2 cm above
the CA bifurcation level, and the largest diameter (cm) was recorded. All measurements were performed on CT
scans. Actual treatment images (slice thickness, 2.5 ¢cm) acquired using a computerized tomography (CT)
simulator were transferred into the Hi-Art Tomotherapy treatment system. Dose-volume histograms were used
for dose comparisons.

Results: A comparison of doses administered to the RCAs and LCAs revealed that the Dmean, V35-Gy, V40-
Gy, and V50-Gy values of RCA were significantly higher than those of LCA. Examination of the correlation
between the RCA diameters after treatment and RT doses revealed a statistically significant correlation only for
the V60-Gy dose (r = 0.299, p = 0.054). The RCA diameter was reportedly significantly narrower in smokers
than nonsmokers (p = 0.039).A statistically significant significance was observed between smokers' RCA
diameter and V60-Gy dose (r = 0.458, p = 0.013).A statistically significant correlation was also observed
between age and only the RCA diameter in smokers (p = 0.038).

Conclusion: RT performed on the head and neck region is an important risk factor for arterial stenosis and the
resulting CVEs. Smoking is one of the most important factors that increase this risk. Carotid artery doses should
be considered while planning RT.

Keywords: Carotid Artery, Carotid Artery Stenosis, Radiotherapy.

Ozet

Giris: Son yillarda, radyoterapide (RT) yeni teknolojiler ve kapsamli tedavi modalitelerindeki gelismeler ile bas-
boyun kanserleri hastalarin sagkalim oranlar1 artmaktadir. Geg yan etkileri de gozlemlemek kaginilmaz olmustur.
Vaskiiler hasarlar ve klinik yansimlar1 da RT nin bu etkilerinden biridir ve artik ¢ok sik gdriiniir olmustur.
Amac: Radyoterapi sonrasi karotis arter lezyonlar1 ve darliklar1 gelisebilmekte ve intima-media kalinlig: ile
tespit edilebilmektedir. Bu arastirma kapsaminda karotis arterlerin maruz kalacagi radyasyon dozunu en aza
indirecek planlama tekniginin aydinlatilmasini amagladik.
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Yontem: Bu ¢aligmaya kurumumuza bagvuran evre T1-2 NO MO glottik kanserli 42 hasta dahil edildi. Hastalarin
KA caplar1 RT &ncesi ve sonrast 6lgiildii. Olgiimler KA ¢atallanma seviyesinin 2 cm iizerinden yapildi ve en
biiylik cap (cm) kaydedildi. Tiim 6lgiimler CT taramalarinda yapildi. Bilgisayarli tomografi (BT) simiilatorii
kullanilarak elde edilen gergek tedavi goriintiileri (kesit kalinhigi, 2.5 cm)Hi-Art Tomoterapi tedavi sistemine
aktarildi. Doz karsilagtirmalar i¢in doz-hacim histogramlar1 kullanildi.

Bulgular: Sag KA ve sol KA'lara uygulanan dozlar karsilastirildiginda, sag KA'nin Dmean, V35-Gy, V40-Gy ve
V50-Gy degerlerinin Sol KA'e gore anlamli derecede yiiksek oldugu goriildii. Tedavi sonras1 RCA ¢aplari ile RT
dozlar1 arasindaki korelasyon incelendiginde sadece V60-Gy dozu igin istatistiksel olarak anlamli bir korelasyon
oldugu ortaya ¢ikt1 (r=0,299, p=0,054). RCA capinin sigara igenlerde igmeyenlere gore anlamli derecede daha
dar oldugu bildirildi (p = 0,039). Sigara igenlerin RCA ¢ap1 ile V60-Gy dozu arasinda istatistiksel olarak anlaml
bir fark goézlendi (r=0,458, p=0,013). Sigara igenlerde yas ile sadece RCA c¢ap1 arasinda da istatistiksel olarak
anlamli bir korelasyon gozlendi (p=0,038).

Sonug¢: Bas-boyun bodlgesine yapilan RT, arteriyel stenoz ve bunun sonucunda ortaya ¢ikan serebro-vaskiiler
olaylar agisindan onemli bir risk faktoriidiir. Sigara igmek bu riski artiran en 6nemli faktorlerden biridir. RT
planlanirken karotis arter dozlar1 dikkate alinmalidir.

Anahtar Kelimeler: Karotis Arter, Karotis Arter Stenozu, Radyoterapi.

INTRODUCTION

Radiotherapy (RT) is the most commonly used method for treating non-metastatic head and
neck cancers. T1-2NOMO glottic cancers are particularly treated with RT as the treated
volume is small and acute or late toxicity is low (1). Radiation Accelerates the formation of a
the rosclerotic plaques and causes an increase in the number of inflammatory cells. A the
rosclerotic plaque formation with this inflammatory natiire is more prone to bleeding than a
the rosclerotic plagues developing in the normal population and occur in a shorter time (2).
Carotid artery lesions developed after radiotherapy can be easily distinguished from normal a
the rosclerotic lesions on angiography. Carotid artery lesions that develop after RT are located
in the irradiated carotid segment, in the distal part of the carotid artery, and affect a long
segment. Due to RT, bifurcationin volvement is rare in carotid system a the rosclerotic lesions

@3).

Additionally, RT increases the risk of stenosis in the carotid arterial system. They showed that
the risk of ischemic stroke with RT increased significantly compared to the general
population. Carotid plaques and increased carotid intima-media thickness (IMT) appearto be
independent predictors of cerebrovascular disease (4).

However, organs at risk within the exposed areas can always be affected by RT. RT
performed on the neck region negatively affects the carotid artery (CA) and increases this
risk. Increasing RT doses result in atherosclerosis by causing thickening in the intima—media
layer of the CA. Carotid artery stenosis (CAS) is a late complication reported after RT for
head and neck cancers (5). These lead to the increased prevalence of cerebrovascular events
(CVE) caused by RT on the neck region and were reported between 2.5% and 12% (6).

Furthermore, the expected prevalence of CVE within 10 years was evaluated and found to be
34% with RT alone, 25% with surgery + RT, and 26% with surgery alone. The mechanism of
vascular damage by RT is well known. However, the mechanism of the damages caused in the
CA is not clear. CA diameter measurements before and in the late period after RT are
accurately investigated via computerized tomography angiography (CTA), and magnetic
resonance imaging(MRI) is commonly used to determine stenosis (7).

In RT applications, it should be possible to distribute the desired dose in the target voliime
and to protect the surrounding or gans and healthy tissue. If the target level is in close
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proximity to the dose delivered, the dose should be reviewed very accurately and with the
most appropriate RT applications.. These Patients Pose a risk in terms of stenosis and
ischemic disease that may develop due to RT, especially in the chronic period (8).

Carotid artery has two main branches: internal and external carotid arteries. The“internal
carotid arteries” are formed, consisting of 4 main vessels containing brain oxygen. “External
carotid arteries”nourish the neck area, face, and radiant skin. These arteries, which are of
great vital importance, are close neighbors the vocal cord. RT treatment of early-stage glottic
laryngeal cancer is a condition for large contiguous carotid arteries (9). Within the scope of
this research, we aimed to elucidate the planning technique to minimize the radiation dose to
be exposed to the carotid arteries.

METHOD

This study included 42 patients with stageT1-2 NO MO glottic cancer who applied to our
institution. All procedures followed were in accordance with the ethical standards of the
responsible committee on human experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2008. Ethics committee approval has been granted
from our institution. As this was a retrospective research informed consent has been obtained
from participants.

CA diameters of the patients were measured before and after RT. The measurements were
performed 2 cm above the CA bifurcation level, and the largest diameter (cm) was recorded.
All measurements were performed on CT scans (Figure 1). Actual treatment images (slice
thickness, 2.5 cm) acquired using a computerized tomography (CT) simulator were
transferred into the Hi-Art Tomotherapy treatment system.

Figure 1. Carotid Artery Diameter In Computed Tomography
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The same physician contoured clinical target volume (CTV) to encompass the thyroid
(anteriorly, with a 5-mm margin)cricoids cartilage, arytenoid cartilage, false vocal cords,
anterior and posterior commissures, true vocal cords, and 1-1.5 cm of the subglottis. The
borders were extended superiorly to the hyoid bone and inferiorly to the bottom of the
cricoids. Each CTV was modified to encompass a pre-delineated gross tumor volume. The
CTVs were truncated within 3 mm of the skin surface to avoid a high skin dose in patients
without anterior commissure involvement. Planning target volumes (PTV) were achieved by
adding a 5-mm margin around the CTV. The spinal cord and CAs were defined as the critical
structures. The organat-risk volumes of the spinal cord and CAs were delineated to exceed
PTV by 1 cm superiorly and inferiorly (Figure 2).

Figure 2. Volume definition
CTV: Clinical Target Volume PTV: Planning Target Volumes RCA: Right Carotid Artery LCA: Left Carotid
Avrtery.

Dose-volume histograms were used for dose comparisons. For each CA, Dmean(mean
dose),Dmax(maximum dose), and V35 (percentage of volume receiving 35 Gy), V40
(percentage of volume receiving 40 Gy), V50 (percentage of volume receiving 50 Gy), V60
(percentage of volume receiving 60 Gy), and V70 (percentage of volume receiving 70 Gy)
values were investigated. All plans were normalized such that >95% of the CTV received
100% of the prescribed dose. A totalof200 cGy was applied to each fraction, and treatment
was completed with a total of 66 or 70 Gy.

Statistical Analysis

Statistical analyses were performed using the SPSS version 13 software package. The
conformity of the variables to normal distribution was analyzed using visual (histogram and
probability graphs) and analytical (Kolmogorov—-Smirnov test) methods. The significance
tests of the differences between the two averages were conducted using Student’s t-test or
paired t-test for parametric-interval data, Mann—-Whitney U-test or Wilcoxon test for
nonparametric-interval data, and Chi-square test for ordinal/nominal data (or Fisher’s exact
test for smaller samples). Correlation coefficients (r) and statistical significance of parametric
data were calculated using Pearson’s test, whereas those of nonparametric data were
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calculated using Spearman’s test. Conditions with type-1 error levels<5% (p<0.05) were
considered significant.

RESULTS

A total of 42 male patients with stage T1-2 NO MO glottic cancer have been enrolled in this
study.The median follow-up duration was 44.5 (9-995.5) months. CA measurements were
performed in the final follow-up month. Of the 42 patients, 14 (33.3%) received 66-Gy RT,
whereas 28 (66.7%) received 70-Gy RT. The demographic characteristics of the patients are
denoted in Table 1. The median right carotid artery (RCA) diameter was 8.1 mm(range 7-9.9
mm) before and 7.6 mm (range 6.5-8.5 mm) after RT. The median left carotid artery (LCA)
diameter was 8 mm(range 6.5-9 mm) before and 7.05 mm(range 6-8 mm) after RT.
Comparative examination of the CA diameters before and after RT revealed a statistically
significant decrease in the RCA and LCA diameters after RT (p<0.001).

Table 1. Patient Characteristics of the Study Population

Age (years)
Mean (range) 62 (45-81)
T stage T1 32 (76.2%)
T2 10 (%23.8%)
Stage 1 32 (76.2%)
10 (23.8%)
Smoking No 13 (31%)
Yes 29 (69%)
CAD No 33 (78.6%)
Yes 9 (21.4%)
CHF No 41 (97.6%)
Yes 1 (2.4%)
Ml No 38 (90.5%)
Yes 4 (9.5%)
HT No 29 (69%)
Yes 13 (31%)
DM No 38 (90.5%)
Yes 4 (9.5%)
HL No 30 (71.4%)
Yes 12 (28.6%)
PAD No 42 (100%)
Yes -

CAD: Coronary Artery Disease, CHF: Congestive Heart Failure, MI: Myocardial Infarction, HT:
Hypertension, DM: Diabetes Mellitus, HL: Hyperlipidemia, PAD: Pulmonary Artery Disease.

A comparison of doses administered to the RCAs and LCAs revealed that the Dmean, V35-
Gy, V40-Gy, and V50-Gy values of RCA were significantly higher than those of LCA.
Examination of the correlation between the RCA diameters after treatment and RT doses
revealed a statistically significant correlation only for the V60-Gy dose (r = 0.299, p = 0.054)
(Table 2). No statistical significance was observed in the examination of the correlation
between the RT doses and LCA diameters after RT (p > 0.05) (Table 3).
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Table 2. Effect of RT Doses on RCA Diameters Table 3. Effect of RT Doses on LCA Diameters
RCA Diamete LCA Diameter
r value p value r value p value
Dmax 0.025 0.873 Dmax 0.222 0.159
Dmean —0,085 0.590 Dmean 0.003 0.984
V35Gy 0.013 0.934 V35Gy 0.133 0.400
V40Gy 0.097 0.540 V40Gy 0.155 0.328
V50Gy 0.034 0.828 V50Gy 0.176 0.266
V60Gy 0.299 0.054" V60Gy 0.144 0.362
V70Gy —~0.004 0.982 V70Gy 0.106 0.504
Total RT dose | 0.088 0.579 Total RT dose | —0.134 0.397
* = Statistically Significant, r = Correlation Dmax: maximum dose, Dmean: mean dose.

Coefficient
Dmax: maximum dose, Dmean: mean dose.

Age was not significantly correlated with the RCA diameter before RT (p > 0.05); however, it
was significantly correlated with the RCA diameter after RT (r = 0.409, p = 0.007). Similarly,
no statistically significant correlation existed between age and the LCA diameters before and
after RT (p > 0.05). Furthermore, there was no statistically significant correlation between the
time interval after RT and the CA diameters (p > 0.05). Evaluation of factors affecting CA
diameters revealed only smoking as an influential habit. The RCA diameter was reportedly
significantly narrower in smokers than nonsmokers (p = 0.039). There was no significant
difference in the LCA between smokers and nonsmokers (p = 0.214) (Table 4). In the
subgroup analysis investigating the effect of RT doses on the RCA diameters according to the
smoking status, no statistically significant correlation was observed in non-smokers.
However, a statistically significant significance was observed between the RCA diameter and
V60-Gy dose in smokers (r = 0.458, p = 0.013).

Table 4. Factors Affecting Carotid Artery Diameter

RCA Diamete A Dia
p value p value

T stage T1 32 (76.2) 0.806 0.736
T2 10 (23.8)

Stage 1 32 (76.2%) 0.806 0.736
2 10 (23.8)

Smoking No 13 (31%) 0.039 0.214
Yes 29 (69%)

CAD No 33 (78.6%) 0.491 0.387
Yes 9 (21.4%)

CHF No 41 (97.6%) 0.592 0.937
Yes 1 (2.4%)

Ml No 38 (90.5%) 0.433 0.204
Yes 4 (9.5%)

HT No 29 (69%) 0.955 0.165
Yes 13 (31%)

DM No 38 (90.5%) 0.667 0.643
Yes 4 (9.5%)

HL No 30 (71.4%) 0.486 0.513
Yes 12 (28.6%)

RT Dose 66 Gy 14 (33.3%) 0.463 0.417
70 Gy 28 (66.7%)

CAD: coronary artery disease, CHF: congestive heart failure, MI: myocardial infarction, HT: hypertension,
DM: Diabetes Mellitus, HL: Hyperlipidemia, PAD: Pulmonary Artery Disease.
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In the subgroup analysis of the effect of RT doses on the LCA diameters according to the
smoking status, no statistically significant correlation was observed in nonsmokers. However,
a statistically significant significance was observed between smokers’ LCA diameter and
V40-Gy dose (r = 0.376, p = 0.044). No statistically significant significance was observed
between age and the LCA and RCA diameters in nonsmokers (p = 0.103, p = 0.127).0n the
contrary, a statistically significant correlation was observed between age and only the RCA
diameter in smokers (p = 0.038).

DISCUSSION

Most head and neck cancers are currently treated with RT. RT applied on the neck region
causes some damage to the regional arteries. The results of radiation exposure on CAs are
similar to the changes caused by age-related atherosclerosis. It has traditionally been accepted
that the carotid artery is considerably resistant to fibrosis and narrowing, which are evident in
smaller vessels undergoing comparable radiation exposure. However, RT reportedly causes
rupture, thrombosis, and progressive stenosis in the CA. The exact mechanism of damage
caused by RT remains unclear. Injuries to the vasa vasorum and consequent ischemic lesions
of the arterial wall were considered structural appearances that differentiate arterial damage
secondary to radiation from atherosclerosis (10).

Previously, the prevalence of CAS after RT was considered low. However, with the
improvement in imaging techniques and increased clinicians’ awareness, increasing attention
has been paid to this field. Lam et al. reported that arterial stenosis was more common in the
post-radiation group than in the pre-radiation group, which consisted of newly diagnosed
patients with nasopharyngeal carcinoma (n=56/71 andn=11/51) (11). The overall prevalence
of extra cranial artery disease was 78.9% (n=56/71), and significant stenosis (>50%) was only
observed in the post-radiation group. One study retrospectively evaluated 45 patients five
years after completion of RT and reported significant changes in the degree of maximal
stenosis of the CA using peak systolic velocity and end diastolic velocity as parameters
(12).Another retrospective study involving 23 patients reported a 21.7% prevalence of severe
(70%-90%) CAS at a mean interval of 4.9 years after RT (13). Muzaffar et al. prospectively
evaluated 36 patients following neck irradiation for head and neck cancer. The carotid intima—
media thickness and plaque sizes were measured prior to irradiation and at one and two years
after irradiation. Comparison with age- and sex-matched controls in epidemiological studies
revealed a significant increase in the IMT of the treated patients at one year (p < 0.001) and
twoyears following radiotherapy(p < 0.01) (14).Bilora et al.obtained statistically insignificant
study results for the measurement of the carotid system’s intima-media thickness after
radiotherapy(p > 0.05) in patients with lymphoma (15).

Few studies have reported a considerably increased prevalence of CAS in patients who
underwent RT than in those who did not.The currency of CAS was 17% to 25% in humans
who underwent RT (16, 17). CAS was detected in our patients at a rate of 17%. The diagnosis
of CAS still principally relies on imaging approaches. Carotid IMT, which can be relatively
easily and noninvasively measured using Doppler ultrasonography, is a good indicator of
atherosclerosis and a significant predictor of future vascular events (13). An increase in the
CIMT is also one of the earliest visible features and can be observed within the first 2 years
after RT (18). Conventional digital subtraction angiography remains the gold standard method
in diagnosing CAS. MRI and CTA are also widely employed in diagnosing CAS (19).

Chang et al. reported a positive correlation between the total plaque score (index of
atherosclerosis), RT use, RT dose, duration after RT, hyperlipidemia, and age (20). Steele et
al. revealed that severe post-RT CAS was associated with age, smoking, heart disease, no
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prior oncologic surgery, cerebrovascular symptoms, and interval from RT. The risk of
radiation-induced CAS seemingly depends on the primary malignancy site and the radiation
doses. Here, smoking was revealed as the most important risk factor for CAS (21).

CONCLUSION

RT performed on the head and neck region is an important risk factor for arterial stenosis and
the resulting CVEs. Smoking is one of the most important factors that increase this risk.
Carotid artery doses should be considered while planning RT. Carotid artery diameters in the
late period after RT should be measured with CT, and carotid artery stenosis related to RT
should be considered. Comprehensive treatment plans should be performed, particularly for
patients with a smoking history.
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Abstract

Introduction: The vaccination schedule for infants is determined by the Ministry of Health, and there are
routine vaccinations that should be given to infants.

Aim: In this study, we aimed to evaluate families' attitudes, knowledge, and behaviors about rotavirus,
meningococcal, and HPV vaccines that are not in the vaccination schedule and to compare them socio-
demographically.

Methods: This study investigated the vaccination status of 150 children aged 0 to 15 years brought to the
pediatrics outpatient clinic of Umraniye Training and Research Hospital and Acibadem Sinasi Can Hospital.
Attitudes and knowledge behaviors of families about rotavirus, meningococcal, and HPV vaccines, which are not
in the vaccination calendar of the Ministry of Health, were evaluated, and their sociodemographic behaviors
were controlled. The data collected from the mothers through questionnaires are presented as a descriptive
analysis.

Results: Of 57.3% of the mothers who applied to Umraniye State Hospital did not vaccinate their children
against rotavirus, and 80% of the mothers who applied to Acibadem Hospital had their children vaccinated
against rotavirus. Of 70.9% of the mothers who applied to Umraniye State Hospital stated that they did not have
meningitis vaccination, and 67.1% of those who applied to Acibadem Hospital stated that they had vaccination
(p:0.000). Almost half of the (49.4%) of the mothers who applied to Umraniye State Hospital stated that they had
not heard the word HPV virus, but 79.7% of the mothers who applied to Acibadem Hospital stated that they had
heard the word HPV virus (p:0.000).

Conclusion: Regarding the outcomes of this research, one can state that there are socio-demographic and
behavioral differences in families who applied to private or state hospital.

Keywords: Vaccination, Meningitis, Rotavirus, Human Papillomavirus (HPV), Family Attitude.
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Amag: Bu ¢alismada ailelerin agilama takviminde yer almayan rotaviriis, meningokok ve HPV asilarina iligkin
tutum, bilgi ve davramiglarim1 degerlendirmeyi ve bunlari sosyodemografik olarak karsilagtirmay1 amagladik.
Yontem: Bu caliymada Umraniye Egitim ve Arastirma Hastanesi ve Acibadem Sinasi Can Hastanesi Cocuk
Saglig1 ve Hastaliklar1 Poliklinigi'ne getirilen 0-15 yas arasi 150 ¢ocugun asi durumlari aragtirildi. Ailelerin
Saglik Bakanlig1 as1 takviminde yer almayan rotaviriis, meningokok ve HPV asilarma iligkin tutum ve bilgi
davraniglari degerlendirilerek sosyodemografik davraniglari kontrol edildi. Annelerden anket yoluyla toplanan
veriler betimsel analiz olarak sunulmustur.

Bulgular: Umraniye Devlet Hastanesi'ne basvuran annelerin %57,3'ii ¢cocuklarma rotaviriis asis1 yaptirmadi,
Acibadem Hastanesi'ne bagvuran annelerin %80'i ¢ocuklarma rotaviriis asis1 yaptirdi. Umraniye Devlet
Hastanesi'ne basvuran annelerin %70,9'u menenjit asist yaptirmadigini belirtirken, Acibadem Hastanesi'ne
basvuran annelerin %67,1'i as1 yaptirdigini belirtti (p:0.000).Umraniye Devlet Hastanesi'ne basvuran annelerin
neredeyse yarisi (%49,4) HPV viriisii kelimesini duymadigini belirtirken, Acibadem Hastanesine bagvuran
annelerin %79,7'si HPV viriisii kelimesini duydugunu belirtmistir (p:0.000).

Sonu¢: Bu aragtirmanin sonuglarina bakildiginda 6zel veya devlet hastanesine bagvuran ailelerde sosyo-
demografik ve davranigsal farkliliklar oldugu soylenebilir.

Anahtar Kelimeler: Asi, Menenjit, Rotaviriis, insan Papilloma Viriisii (HPV), Aile Tutumu.

INTRODUCTION

Vaccines protect children vulnerable to infections, as their immune system is not yet
developed. Infectious diseases that caused infant and child deaths in the past have decreased
significantly with vaccination today. In our country, the vaccination schedule for infants is
determined by the Ministry of Health, and there are routine vaccinations that should be given
to infants. Apart from routine vaccines, some vaccines are not included in the mandatory
vaccine list of the Ministry of Health but are recommended (1).

Rotavirus is a very contagious and severe disease. It shows symptoms such as diarrhea,
vomiting, and fever in infants. It causes severe bodily fluid loss due to excessive vomiting and
diarrhea. When severe fluid loss occurs in children, they are hospitalized, and intravenous
fluid support is provided. Child deaths due to rotavirus continue to occur in unvaccinated
children worldwide (2). The vaccine is a live virus vaccine administered orally. Rotavirus
vaccine is available in two brands administered in 2 or 3 doses (Rotategq-MSD, five
components, three doses. Rotarix-GSK, one component, two doses). The first dose of the
vaccine should be given to babies between 6 — 15 weeks, and the last dose should not exceed
32 weeks. The last dose should be given by the end of the 8th month (3).

Meningococcal infections can cause bacteremia (germ in the blood) and meningitis, which
can be dangerous and cause death. permanent damage occurs. Although our country's annual
incidence and age distribution are unknown, it is considered ten times higher than in Europe.
There is scientific data, albeit limited, that meningococcal disease is more common in
children under two years of age (4). Conjugated meningococcal vaccine is also a strong
immunogen in children under two years of age, the immunity provided is long-term, and
immune memory is formed. Vaccination is routinely applied to different age groups in many
countries (such as England, Greece, USA, China), and it is made within our country's scope of
special vaccination. Two types of meningococcal vaccine are available. The first is the one
containing the meningococcal A, C, Y, W (Nimenrix-Pfizer, Menactra-Sanofi Pasteur,
Menveo-GSK) bacterial types, and the second is the meningococcal B (Bexsero-GSK)
bacterial type. The 4-valent conjugated meningococcal vaccine can be administered between
6 — 12 weeks, depending on the age at which the first dose is administered, determined during
the licensing phase of different brands. The application schedule of the following doses is
determined according to the age at which the first dose is administered and the total vaccine
doses are completed.
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The meningococcal group B vaccine has been licensed and started to be applied in Turkey in
November 2018 (5).

After discovering the relationship between HPV and cervical cancer, HPV vaccines have been
produced and applied since 2007 due to extensive research on this virus. The main purpose of
using HPV vaccines is the prevention of cervical cancer. One is quadrivalent, i.e. four strains,
and the other is bivalent, containing two. Both vaccines protect against cervical cancer, and
the vaccine containing four strains also protects against genital warts. Vaccinations are
recommended, especially between 10 — 25 (6).

As a result, preventive medicine is much more important than treatment after the disease
occurs, especially in infants and children, who can be provided with vaccines before the
disease occurs (7). This study is a descriptive analysis of the questionnaire application, which
does not include any treatment protocol, to evaluate families' attitudes, knowledge, and
behaviors about rotavirus, meningococcal, and HPV vaccines that are not in the vaccination
schedule and to compare them sociodemographically.

METHODS

In this study, the vaccination status of children aged 0 to 15 years who were brought to the
general pediatrics outpatient clinic of Umraniye Training and Research Hospital and
Acibadem Sinasi Can Hospital with various complaints between April 1 and July 1, 2022,
missed opportunities in vaccination administration, factors affecting vaccination, and special
vaccines. Attitudes and knowledge behaviors of families about rotavirus, meningococcal, and
HPV vaccines, which are not in the vaccination calendar of the Ministry of Health, were
evaluated, and their sociodemographic behaviors were controlled. The data collected from the
mothers through questionnaires are presented as a descriptive analysis.

All procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2008. Ethics committee approval has been granted from our
institution in 31/03/2022, and informed consent has been obtained from all participants.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 26.0 (IBM Corp., Armonk, NY)
package program. Frequency and percentage for categorical data and mean and standard
deviation for continuous data were given as descriptive values. For comparisons between
groups, the “Independent Sample T—test” was used for two groups, and the ‘“Pearson Chi-
Square Test” was used to compare categorical variables. The results were considered
statistically significant when the p-value was less than 0.05.

Within the scope of the study, it was aimed to examine the private vaccination information of
mothers who applied to Acibadem Hospital and Umraniye State Hospital. For this purpose,
together with the demographic characteristics of the mothers, Vaccine approaches and
findings on specific vaccine information are discussed. Chi-square results were analyzed to
test the relationship between mothers who applied to Acibadem Hospital and Umraniye State
Hospital and vaccination approaches, and the relationship between mothers who applied to
Acibadem Hospital and Umraniye State Hospital and specific vaccination information and
approach.
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G*Power 3.1.9.4 program was used to calculate the sample size of the study. When
calculations were made with a medium effect level of 0.5, a power of 80%, and a type 1 error
margin of 0.05, it was revealed that 135 questionnaires should be applied. Considering the
10% probability of data loss during the study, it was decided to include 150 cases (75 study
group, 75 control).

RESULTS

Within the scope of the analysis, when the demographic characteristics of the mothers who
applied to Umraniye State Hospital were examined, 50.6% of the mothers were between the
ages of 24-30, and 43.5% had secondary education; 89.5% of the parents live together, 74.1%
of the mothers do not work, 63.1% of the parents have income equal to their expenses, 94.1%
live in the city center, 47.1% have two children and 53.9% were girls. On the other hand,
when the demographic characteristics of the mothers who applied to Acibadem Hospital were
examined, 67.1% of mothers were older than 31 years old, 88% had higher education, 73% of
the parents lived together, 80.8% of the mothers work, 53.4% of the parent's income is equal
to their expenses, 94.5% live in the city center, 78.4% have an only child, and It was
concluded that 51.4 of them were girls.

When it was questioned where mothers had their children routinely vaccinated, it was
concluded that there was a statistically significant relationship between mothers who applied
to Umraniye State Hospital and Acibadem Hospital (p:0,000). While 67.5% of mothers who
applied to Umraniye State Hospital stated that they had their children vaccinated in family
medicine, 71.2% of the mothers who applied to Acibadem Hospital stated that they had their
child vaccinated in a private health institution (private hospital, private doctor).

It was concluded that there was a statistically significant relationship between the mothers and
their children who did not receive all vaccinations (p:0,001). However, 72.7% of mothers who
applied to Umraniye State Hospital could not vaccinate their children due to financial reasons;
30% of mothers who applied to Acibadem Hospital stated that they could not vaccinate their
children because they forgot. It was observed that 73.4% of the mothers who applied to
Umraniye State Hospital and 76% of those who applied to Acibadem Hospital knew that the
state did not pay for the vaccines they bought from the pharmacy (p:0,008). Additionally,
67.9% of the mothers who applied to Umraniye State Hospital and 85.3% of those who
applied to Acibadem Hospital stated that they were informed about special vaccines from any
health institution health worker or doctor (p:0.017).

Of 57.3% of the mothers who applied to Umraniye State Hospital did not have their children
vaccinated against rotavirus, but 80% of the mothers who applied to Acibadem Hospital had
their children vaccinated against rotavirus (p:0,000). 70.9% of the mothers who applied to
Umraniye State Hospital stated that they did not have meningitis vaccination, and 67.1% of
those who applied to Acibadem Hospital stated that they had vaccination (p:0,000). Hence,
88.5% of the mothers who applied to Umraniye State Hospital stated that they did not have
Bexsero done, but 55.6% of the mothers who applied to Acibadem Hospital stated that they
had Bexsero inoculation (p:0.000).

Almost half of the (49.4%) of the mothers who applied to Umraniye State Hospital stated that
they had not heard the word HPV virus, but 79.7% of the mothers who applied to Acibadem
Hospital stated that they had heard the word HPV virus (p:0.000). It was concluded that there
was a statistically significant difference between the knowledge that the HPV virus causes
cervical cancer and the mothers who applied to Umraniye State Hospital and Acibadem
Hospital (p:0.010). Additionally, 51.9% of the mothers who applied to Umraniye State
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Hospital stated that they knew this, but 68.9% of the mothers who applied to Acibadem
Hospital did not know. It was concluded that 50% of the mothers who applied to Umraniye
State Hospital did not have a smear test regularly, but 49.3% of the mothers who applied to
Acibadem Hospital had it done several times irregularly (p:0.001). While 50.8% of mothers
who applied to Umraniye State Hospital defended the idea that it should be done for all girls
who have reached a certain age, 46.7% of mothers who applied to Acibadem Hospital think
that it should be applied to both girls and boys who have reached a certain age (p:0.001).
While 44.7% of the mothers who applied to Umraniye State Hospital stated that they could
not have it done because they did not have the financial means; 70% of the mothers who
applied to Acibadem Hospital stated that they did not have the vaccine because they did not
know (p:0,003).

Table 1. Distribution of Demographic Characteristics of Individuals by Groups

Patients
Umraniye TRH Acibadem H
n % n %

2. Her age when she | 16-23 28 34,6 3 4,1
became a mother
(categorical) 24-30 41 50,6 21 28,8

Over 31 years old 12 14,8 49 67,1
3. Maternal education | llliterate 0 0,0 0 0,0
level -

Literate 5 59 1 1,3

Primary 10 11,8 1 1,3

Secondary 37 435 7 9,3

HigherEducation 33 38,8 66 88,0
4.  Are the parents | Mom and Dad Together 77 89,5 54 73,0
together? Do they live in .
the same house? Parents divorced 4 47 12 16,2

The parents are married but live in 1 1,2 1 1,4

different places

With grandparents 4 47 7 9,5
5. Mother's working | They work 22 25,9 59 80,8
status -

Nonoperating 63 74,1 14 19,2
6. Economic situation Income is lower than expense 21 25,0 8 11,0

Income equals expense 53 63,1 39 53,4

Income is higher than expense 10 11,9 26 35,6
7. Place of residence Downtown 80 94,1 69 94,5

Rural 5 5,9 4 55
8. Number of children | Only child 26 30,6 58 78,4
alive T

2 siblings 40 471 15 20,3

3 siblings 14 16,5 1 1,4

Number of children 4 and more 5 59 0 0,0
10. Gender of the child Daughter 41 53,9 37 51,4

Male 35 46,1 35 48,6
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Table 2. The Relationship Between Individuals' Vaccine Approach and the Group

Chi-
Patients square | p-value
Umraniye TRH Acibadem H
n % n %

11. Have you had your child | Yes 81 97,6 70 93,3 1,686 0,258
vaccinated against the routine
health ministry calendar? No 2 2,4 5 6,7
12. Where did you get your | Abroad 0 0,0 3 4,1 81,770 0,000*
child routine vaccinations?

Mother and child health 20 24,1 2 2,7

center

Family medicine 56 67,5 15 20,5

Public Hospital 0 0,0 1 14

Private health institution 7 8,4 52 71,2

(private hospital, private

doctor)
13. If you haven't had all the | Material reasons 16 72,7 1 10,0 15,117 0,001*
vaccinations for your children,
what's the reason? inability to find time 1 4,5 1 10,0

Don't forget 0 0,0 3 30,0

Distance to health 1 45 1 10,0

institutions

Not informing or not 4 18,2 3 30,0

beingin formed by

health institutions

I'm anti-vaccine 0 0,0 1 10,0
14. Would you recommend | Yes 80 96,4 70 94,6 2,050 0,418
getting vaccinated to those
around you? No 0 0,0 2 2,7

| don't know 3 3,6 2 2,7
15. Do you think the vaccine is | Very helpful 65 79,3 55 73,3 3,802 0,426
useful?

It might be a little 10 12,2 14 18,7

helpful

Not helpful at all 0 0,0 0 0,0

Damaging 0 0,0 1 1,3

No idea 5 6,1 5 6,7

I think only domestic 2 2,4 0 0,0

vaccines are useful
16. Who do you think is | Me 2 2,4 16 27,1 32,407 0,000*
protected by vaccination?

Society 17 20,5 1 1,7

Me and society 61 73,5 35 59,3

I don't know 3 3,6 6 10,2

Noone 0 0,0 1 1,7
17. Do you think you have | Yes 41 48,2 19 25,7 9,822 0,007*
been adequately informed
about the vaccine by the | No 19 22,4 30 40,5
Ministry of Health?

Insufficient 25 29,4 25 33,8
18. Are you calling from your | Yes 68 80,0 51 68,0 13,344 0,001*
health care provider that the
vaccination is being followed | No 13 15,3 6 8,0
on time in accordance with the
schedule? Irregular 4 47 18 24,0

*p<0,05. TRH:Training & Research Hospital.
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Table 3. The Relationship Between Individuals' Special Vaccination Knowledge and Approach and the Group

Chi- p-
Patients square value

Umraniye Acibadem H
TRH
n % n %

19. Do you have any ideas | | know there are vaccines we 58 73,4 57 76,0 9,323 0,008*
about special vaccines? buy from the pharmacy that

the government does not pay.

| have no idea, noone has 18 22,8 7 9,3

mentioned it before

Other 3 3,8 11 14,7
20. Have you informed any | Yes 57 67,9 64 85,3 5,727 0,017*
health institution or health
worker or your doctor about No 21 321 11 14,7
special vaccines?
21. Have you had your child | Yes 23 28,0 60 80,0 42,611 | 0,000*
get the rotavirus vaccine?

No 47 57,3 11 14,7

| do not know what it is 12 14,6 4 53
22. Do you know the disease | Yes 48 57,8 59 79,7 7,664 0,006*
caused by rotavirus?

No 35 42,2 15 20,3
23. | didn't get my child | No one told me to do it 26 47,3 9 64,3 3,033 0,233
vaccinated  for  rotavirus —
because? | heard that the vaccine is 8 145 3 21,4

harmful

| couldn't afford to have this 21 38,2 2 14,3

vaccine.
24. If you had the rotavirus | 2nd and 3rd Month 7 21,9 13 27,7 24,583 | 0,000*
vaccine, in which months did
you have it? 3rd and 4th Months 11 344 0 0,0

4th and 5th Months 2 6,3 0 0,0

5th and 6th Months 1 3,1 1 2,1

| can't remember 11 34,4 33 70,2
25. Have you had the | Rotateq 5 23,8 7 13,5 1,166 0,308
rotavirus vaccine? _

Rotarix 16 76,2 45 86,5
26. Where did you get the | Family medicine 12 46,2 6 10,2 16,868 | 0,000*
rotavirus vaccine? - -

My private practice doctor 4 154 9 15,3

Public Hospital 1 3,8 0 0,0

Private hospital 9 34,6 44 74,6
27. Have you been informed | Yes 24 38,1 31 43,1 0,342 0,601
about the rotavirus vaccine by
the institutions affiliated to | NO 39 61,9 41 56,9
the Mlnlstry of Health when Irregular 0 0.0 0 0.0
the time comes?
28. | wast old by ... that I | My private doctor 21 37,5 45 69,2 18,501 | 0,000*
should have the rotavirus .
vaccine? State Hospital Doctor 17 30,4 4 6,2

Family Physician 16 28,6 11 16,9

Other 2 3,6 5 7,7
29. Do you know what | Yes 65 80,2 46 62,2 6,188 0,043*
meningitis is, have you heard
of it before? No 3 37 5 6.8
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I have no idea exactly but | 13 16,0 23 31,1
heard
29.1. Have your child had the | Yes 21 26,6 49 67,1 39,155 | 0,000*
meningitis vaccine?
No 56 70,9 15 20,5
| do not know what it is 2 2,5 9 12,3
30. I didn't do it because? No onetold me to do it 21 38,9 11 50,0 3,763 0,168
| heardthatthevaccine is 4 7,4 4 18,2
harmful
| could not afford to 29 53,7 7 31,8
havethisvaccine.
31. If you had the meningitis | First dose in the first 6 2 7,1 26 54,2 19,773 | 0,000*
vaccine, in which months did | months
you have it? First dose between 6-12 6 21,4 3 6,3
months
after 1 year 5 17,9 7 14,6
| can't remember 15 53,6 12 25,0
32. Have you had the | Menactra 6 28,6 2 3,6 10,258 | 0,007*
meningitis vaccine? _ _
nimenrix 6 28,6 21 375
Menveo 0 0,0 0 0,0
| can't remember 9 42,9 33 58,9
33. Have you had a Bexsero | Yes 7 11,5 40 55,6 26,184 | 0,000*
done?
No 54 88,5 32 444
34. Have you been informed | Yes 13 194 46 64,8 29,012 | 0,000*
about Bexsero?
No 54 80,6 25 35,2
35. Where did you get the | Family Medicine 13 43,3 3 6,1 33,347 | 0,000*
meningitis vaccine? - .
My private practice doctor 4 13,3 6 12,2
Public Hospital 6 20,0 0 0,0
Private hospital 7 23,3 40 81,6
36. Did you inform the | Yes 26 34,2 17 23,0 1,798 0,180
Ministry of Health about the
meningitis vaccine when the | NO 50 658 57| 110
time came?
37. 1 was told by ... that I | My private doctor 14 23,7 52 89,7 57,247 | 0,000*
should get the meningitis . .
vaccine? Public hospital doctor 27 45,8 3 5,2
Family medicine 18 30,5 3 52
38. Have you heard the word | Yes 36 44,4 59 79,7 34,211 | 0,000*
HPV virus before?
No 40 49,4 5 6,8
I've heard but | don't know 5 6,2 10 13,5
what it is
39. Do you know that HPV | Yes 39 48,1 51 68,9 6,852 0,010*
virus causes cervical cancer?
No 42 51,9 23 31,1
40. Do you regularly have a | Yes 23 29,5 15 211 13,864 | 0,001*
smear test?
No 39 50,0 21 29,6
I've had it done a few times 16 20,5 35 49,3
41. Do you know that there is | Yes 25 30,9 51 68,0 21,496 0,000*
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a vaccine for HPV, that is, | No 56 69,1 24 32,0
cervical cancer?

42. Have you been informed | Yes 14 17,5 15 20,0 0,037 0,847
by a health care provider

about the HPV vaccine | NO 66 82,5 60 | 80,0
before?
43. Do you think HPV virus | only in women 41 63,1 32 42,7 5,813 0,018*
only occurs in women?
women and men 24 36,9 43 57,3
44, Who do you think should | For men and women of 7 10,8 3 4,0 15,475 | 0,001*
be vaccinated against HPV | reproductive age
Virus? Only for women in there 6 9,2 18 24,0
productive period
All girls of a certain age 33 50,8 19 25,3
For both boys and girls of a 19 29,2 35 46,7
certain age
45. Do you know that girls | Yes 21 26,6 17 22,7 0,142 0,707
and boys who are 9 years old
should be vaccinated against | NO 58 734 58 | 713
HPV?
46. Have you had or will you | | had it - I will do it 30 47,6 42 60,0 3,111 0,208
have your child vaccinated — -
against HPV? I didn't - I woul dn't 11 17,5 6 8,6
No idea 22 349 22 314
47. 1 didn't get my child | I don't have the financial 21 44,7 3 10,0 14,977 | 0,003*
vaccinated against HPV | strength
because | woul dn't? I don't believe in vaccine 1 2,1 2 6,7
I don't know the vaccine 15 31,9 21 70,0
I do not approve of this 5 10,6 1 3,3
vaccine being given to
children who are not ready to
reproduce at their age.
Other 5 10,6 3 10,0
*p<0,05
DISCUSSION

Immunization is an easy-to-apply, low-risk, effective, and inexpensive public health practice
in preventing and eradicating communicable diseases and reducing infant/child mortality. The
high rate of infectious disease despite vaccination in society is because the vaccination rates
of infants/children are not at the desired level. To raise healthy generations, it is necessary to
protect public health. The number of under-vaccinated children worldwide and in our country
is too high to be underestimated (8).

In our country, vaccination has become an increasing problem in recent years. In 2015, it
showed a rapid increase in twinning the &quot;consent from the parents for the
vaccine&quot; case and the frequent use of anti-vaccine discourses in the media. The number
of families who do not want to have their children vaccinated, which was 183 in 2011,
increased to 980 in 2013, to 5400 in 2015, to 12.000 in 2016, and the number of cases of
vaccine refusal reached 23.000 in 2018. The vaccination rate, which was 98% in 2016,
decreased to 96% in 2017 (9). According to TDHS (Turkey Demographic and Health Survey-
2013) data, it was determined as 76.4%. The percentage of regular vaccinations under the age
of two was higher, similar to the TDHS data (10).
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In field studies conducted in Turkey that questioned the level of non-routine vaccine
knowledge of families, it was observed that two-thirds of the parents did not know any non-
routine vaccines and those with knowledge knew influenza, measles, and meningitis vaccines
in the first place (11, 12). Especially in the media, bringing up the chronically ill or elderly
patients who are not vaccinated due to influenza causes the perception that this vaccine is
unnecessary in the pediatric age group. For this reason, the importance of pediatric influenza
vaccination in public health should be better communicated, and positive attitudes of the
public and health workers towards vaccination should be supported (13). Regarding the
outcomes of our research, families who applied to private hospital had forgot to vaccinate
their children. In contrast, mothers who applied to state hospitals could not have their children
inoculated with non-routine vaccines due to financial problems.

When the literature is examined, it was reported in a study conducted in Ankara in 2015 that
97.5% of parents received information about vaccination from health institutions (14). In a
study conducted by Kiirtiincii et al. on the level of knowledge of mothers about the
vaccination status of their children, it was reported that 64.4% of mothers received
information about vaccination from midwives (32.8%) and nurses (32.2%) (15). In another
study, nearly half of the parents stated that the source of vaccine information is health
personnel (16). In the study, 90.7% of the mothers received information about vaccines from
the health personnel, 60.1% of the parents did not know what the vaccine was given to their
child, and 64.8% of the parents who knew what the vaccine was were midwives. / stated that
they learned from nurses (17). In our study about two thirds of the mothers that applied to
state hospital and almost 9 out of 10 mothers knew that the vaccines were not reimbursed. A
majority of the parameters favored mothers who brought their children to private hospital
rather than the state hospital. As mentioned in previous literature, in Turkey low-low- income
status, education, and having more children were important downsides of vaccine attributes of
families.

In studies conducted in Turkey, the rate of parents' knowledge of non-routine vaccines varies
between 40 — 70%, and the most frequently administered non-routine vaccines were rotavirus
and influenza vaccines (11, 12, 15). In studies conducted in Turkey in 2013 and 2019, HPV
vaccine awareness was 40% and 30%, respectively (17, 18). In various studies conducted in
Turkey, parents' education level, employment status/occupation, and income level were
reported as factors affecting non-routine vaccination (11,12,16). In our study, while 78.7% but
79.7% of the mothers who applied to Acibadem Hospital stated that they had heard the word
HPV virus, this was only 49.4%. The awareness of HPV causing cervical cancer was also
higher in mothers applying to private hospital.

The effects of low education and income levels and having many children on vaccination
were observed, and it was concluded that parents did not have enough information about
vaccinations. Generally, it has been observed that parents prefer to learn about vaccination
information from health centers, and it has been concluded that it is important to provide more
detailed information about immunization in health institutions, and that it is important for
health professionals to meet the correct information with parents. It should not be forgotten
that parents' compliance with extended immunization programs can be achieved by increasing
their knowledge about vaccines and diseases and that parents are a part of immunization.

CONCLUSIONS

Regarding the outcomes of this research, one can state that there are socio-demographic and
behavioral differences in families who applied to private or state hospital.
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Ozet

Amag: Bireylerin beslenme aligkanliklari, besin tiiketim sikliklari, agiz ve dis sagligi tutumlar1 ile DMFT indeksini
degerlendirmektir. Bireylerin besin tiiketim sikliklar1 ve beslenme aligkanliklarina bagh olarak oral kavite
etkilenmekte buna bagl olarak ¢iiriikk olusumu ve ilerlemesi durumunda dis kaybiyla sonuglanmaktadir. Bu durum
bireylerin sagligi agisindan problem yaratmasiyla birlikte sosyal yasamini da etkilemektedir. Beslenme
aligkanliklar1 ile birlikte agiz dis sagligi aliskanliklart birbirini destekler nitelikte olup bireylerin biyolojik
aktiviteleri bakimmdan olduk¢a 6nemlidir.

Yontem: Arastirmayr goniillii olarak kabul eden kabul eden dis rahatsizligr sikayeti olan 18-65 yas arasinda 34
erkek (%42.5), 46 kadin (%57.5) olmak iizere toplam 80 hasta katilmistir. Caligmadan 18 yas alt1 bireyler, bulasici
hastaligi olan (COVID-19 vb.), maksillofasial defekti olan ve bu hastaliga yonelik tedavi alan bireyler
arastirmadan ¢ikarilmistir.

Bulgular: Bu galisma 34 erkek (%42.5), 46 kadm (%57.5) olmak iizere toplam 80 birey tizerinde yiiriitiilmistiir.
Erkek bireylerde yas ortalamasi 21.7+5.2 iken kadm bireylerde 21.6+4.8’dir. Erkek bireylerin %1.3’1 lise, %
41.3’0 tiniversite/yiiksekokul, kadin bireylerin %56.3 1 Giniversite/yiiksekokul,%1.2’si lisansiistii egitime sahiptir.
Medeni durum incelemesinde erkeklerin %1.2°si evli, %41.3’1 bekar, kadinlarin %3.8’1 evli,%53.7’si bekardir.
Bireylerin meslek ve ¢aligma gruplari incelendiginde erkek bireylerin %2.5’1 serbest meslek,%1.3’li memur,%35’1
ogrenci,%2.5’1 diger meslek gruplar igerirken, kadinlarin %2.5’1 memur, %1.3°1 is¢i, %47.4’1 6grenci, %6.3’1
ozel sektor ¢alisanidir. Gelir-gider durumu incelendiginde erkek bireylerin %2.4’ii,kadin bireylerin %6.3’{liniin
geliri giderinden fazla, erkek bireylerin %17.5’i, kadmlarin %13.8’inin geliri giderine denk bulunmusken
erkeklerin %22.51, kadmlarm %37.5’inin geliri giderinden az bulunmustur. Bireylerin hastalik durumlari ve ilintili
ozelliklerine gére dagilimi incelendiginde erkek bireylerin %37.5’inde, kadinlarin %47.5’inde hastalik durumu
bulunmamustir.

Sonug: Beslenme aligkanliklart ve besin tiirlerinin agiz igerisinde DMFT indeksi iizerine etkileri goriilmiistiir.

Anahtar Kelimeler: Beslenme Alisgkanligi, Besin Tiiketim Sikligi, Agiz ve Dis Saghig.

Abstract

Purpose: To evaluate the DMFT index with individuals' eating habits, food consumption frequencies, oral and
dental health attitudes. Depending on the frequency of food consumption and eating habits of individuals, the oral
cavity is affected, which leads to tooth loss in the event of caries formation and progression. This situation affects
the social life of individuals along with creating problems in terms of their health. Along with dietary habits, oral
and dental health habits support each other and are very important for the biological activities of individuals.
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Method: A total of 80 patients, including 34 men (42.5%) and 46 women (57.5%) between the ages of 18 and 65,
who voluntarily accepted the study and complained of dental discomfort Decently, participated. Individuals under
the age of 18 from the study, with an infectious disease (COVID-19, etc.), individuals with a maxillofacial defect
and receiving treatment for this disease were excluded from the study.

Results: This study was conducted on a total of 80 individuals, including 34 men (42.5%), 46 women (57.5%).
The average age of male individuals is 21.7£5.2, while the average age of female individuals is 21.6+4.8. 1.3% of
male individuals have high school education, 41.3% have university/college education, 56.3% of female
individuals have university/college education, 1.2% have graduate education. In the marital status examination,
1.2% of men are married, 41.3% are single, 3.8% of women are married, 53.7% are single

When the occupational and working groups of individuals are examined, 2.5% of male individuals are self-
employed, 1.3% are civil servants, 35% are students, 2.5% include other professional groups, while 2.5% of
women are civil servants, 1.3% are workers, 47.4% are students, 6.3% are private sector employees. When the
income-expense situation was examined, it was found that 2.4% of male individuals, 6.3% of female individuals
had more income than expenses, 17.5% of male individuals, 13.8% of women's income was equivalent to expenses,
while 22.5% of men's and 37.5% of women's income was less than expenses. When the distribution of individuals
according to their disease status and related characteristics was examined, 37.5% of male individuals and 47.5%
of women did not have a disease status.

Conclusion: The effects of dietary habits and food types on the DMFT index in the mouth have been observed.

Keywords: Eating Habits, Frequency of Food Consumption, Oral and Dental Health.

GIRIS

Ag1z insan saglig1 bakimimdan olduk¢a 6nemli bir yere sahiptir. Agiz ve dis saghigi problemleri
kisilerin yasam kalitesini etkileyen bir sorun olarak karsimiza ¢ikmaktadir(1,2). Iyi bir agiz
hijyeni ve saglikli beslenme, yasam Kkalitesini etkileyen 6nemli etkenlerdir(3). Kisilerin dengeli
ve yeterli beslenmesi saglikli bir agiz ve dolayisiyla saglikli dislerle miimkin olmaktadir.
Cunku agiz icerisindeki ¢iiriik ve eksik disler, Kisinin yeterli gida almasini engellemekte ve
hastaliklara kars1 direng kaybina sebebiyet olmaktadir. Ttketilen her besinin igerigi ve ozelligi
dis ve gevre dokularinda etkilidir. Gelismis tlkelerde 6zellikle yasam bigimi ve beslenme
aligkanliklarindaki degisim dis ¢urikleri insidansinin artmasina neden olmaktadir(19).

Dental plak, minenin dis yiizeyine yapisan ve fermente olabilen karbonhidratlarin bakteriyel
salgilar1 sonucu olusan organik asitlerle dis ¢iiriikleri baglamaktadir(4,5). Ctrik olusumunda,
karyojenik bakteri sayismin fazla olmasi, flor miktari, tikirik sekresyon hizi, yetersiz oral
hijyen, besleme yetersizligi gibi birgok fiziksel, biyolojik ve c¢evresel faktorlerde etkili
olmaktadir(6). Agiz saghgi icin beslenme aligkanliklar1 ve oral hijyenin saglanmasi kadar,
sigara tiketimide oldukca etkili bir faktordir. Sigara tiketiminde dis ve g¢evre dokularla
etkilesimi sonucunda periodontal hastaliklara, halitosize ve dis ¢iiriiklerine neden
olabilmektedir(7). Dis ¢lirigiinii belirlemede, epidemiyolojik saptama araglar1 kullanilmakla
birlikte, kullanimi pratik ve az zaman kapsayan DMFT indeksi, decay (kavitasyon), missed
(kayip), filled (dolgu) olarak, dis ¢iiriigiinii ve dis kayiplarini belirlemede kullanilan bir
yontemdir. DMFT indeksi ile bireyin kolay bir sekilde dis ¢liriigii sayis1 ve kayip dis sayis1
bulunabilmektedir (11).

Bu arastirma, kisilerin beslenme aligkanliklari, besin tiikketim sikliklari ile agiz ve dis sagligini
saptamak amaciyla planlanmistir.
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GEREC VE YONTEM
Arastirmanin Dizaym

Bu c¢alismaya, tanimlayici bir aragtirma olarak Gaziantep ili Sehitkamil ilgesinde Ekim- Aralik
2022 tarihleri arasinda 1 6zel dis kliniginde arastirmay1 goniillii olarak kabul eden kabul eden
dis rahatsizlig1 sikayeti olan 18-65 yaslar1 araliginda 34 erkek (%42.5), 46 kadin (%57.5)
bireyler toplam 80 hasta katilim1 mevcuttur. Yaptigimiz ¢calismada 18 yasin altindaki bireyler,
bulasict hastaligi olan (COVID-19 vb.), maksillofasial defekti olan ve bu hastaliga yonelik
tedavi alan bireyler arastirmadan cikarilmistir. Bu ¢alisma, Gaziantep Universitesi Klinik
Arastirmalar Etik Kurulu, 14.09.2022 tarihli 2022/242 karar1 ile uygun goriilmiistiir.

Arastirmanin Genel Plani

Ozel dis poliklinige basvurup ¢alisma kriterlerini kabul eden bireylere ¢alisma hakkinda bilgi
verildikten sonra “Bilgilendirilmis Goniillii Olur Formu” okutulup imzalatilmistir ve bir
niishas1 kendilerine teslim edilmistir. Calismaya dahil edilen bireylere anket formu yiiz yiize
goriisme teknigi kullanilarak uygulanmistir ve bu siire¢ Helsinki Deklarasyonu Prensiplerine
uygun bir sekilde yiirltiilmiistiir. Arastirmay1 kabul eden dis rahatsizlig1 tanis1 almig bireylere
sorumlu dis hekimi dis muayenesinin sonucunda DMFT indeksini anket formuna isledikten
sonra bireylerin sosyo-demografik 0Ozellikleri, bireylerin hastalik durumlari, beslenme
aliskanliklari, oral hijyen aligkanliklari, besin tiiketim sikliklarini igceren 26 soruluk anket
uygulamasi gerceklestirilmistir. Anket uygulamasi toplamda 15 dakika siirmiistiir.

DMFT indeksi

Bireye ait ciiriik, ciiriikk nedeniyle ¢cekilmis ve dolgulu dislerin toplam sayisini ifade eden DMFT
(decayed, missing, filled teeth) indeksi ilk olarak 1938 yilinda Klein ve Palmer tarafindan
tanimlanmistir (8). Bu indeks sisteminin amaci, D i¢in kavitasyon gosteren ¢iirlik dis, M i¢in
ciiriik nedeniyle ¢ekilmis dis, F i¢in dolgulu dis kodlama sistemiyle birlikte basit, pratikte kolay
uygulanabilen ve bu degere gore skorlanabilen bir 6l¢ek olarak sorumlu dis hekimi tarafindan
hastalara uygulanmistir. D, M ve F degerleri toplandiktan sonra toplam dis sayisina (28)
bélinmesiyle bireylerin DMFT indeksi bulunmaktadir.

Besin Tiiketim Sikhiginin Degerlendirilmesi

Besin tiiketim siklig1, giinde, haftada 5-6 kez, haftada 3-4 kez, haftada 1-2 kez, 15 giinde bir ve
ayda bir siklik olarak besin tiiketim oriintiisii hakkinda bilgi vermek i¢in kullanilmaktadir. Besin
tilketim siklig1 ile beslenme ve hastalik riski arasindaki iligkilerin saptanmas1 amaglanmaktadir.
Besin tiiketim siklig1 tablosu 7 besin grubundan tek tek besinlerin 6zelliklerine gore
(yagl/yarim yagli/yagsiz vb.) 35 madde olarak hazirlanip bireylere uygulanmistir (9, 10).

Verilerin Istatistiksel Degerlendirilmesi

Tanimlayici istatistikler say1 (S) ve yiizde (%), medyan ve IQR olarak ifade edilmistir. Verilerin
normal dagilip dagimadigi Kolmogorov-Smirnov Testi ile incelenmistir. iki grubun
ortalamalarinin karsilagtirilmasinda non-parametrik kosullarda iki grubun ortanca degerlerinin
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karsilastirildigit Mann-Whitney-U Testi kullanilmistir. Bu gruplarin karsilastirilmasinda non-
parametrik test kosullarinda ise Kruskal-Wallis Testinden yararlanilmistir. Fark bulunmasi
durumunda Post Hoc testler kullanilarak farklilig1 yaratan gruplarin tespiti yapilmistir. Verilerin
degerlendirilmesinde varsayimlarin saglandigi durumda Pearson Ki-kare testi, capraz tabloda
orneklem sayisinin yetersiz oldugu ve varsayimin saglanamadigi durumda da Fisher’s Exact
Ki-kare testlerinden yararlanilmigtir. Verilerin istatistiksel degerlendirilmesinde SPSS 23.0
(Statistical Package for Social Sciences) istatistik paket programi kullanilmistir (12). Biitiin
hipotez testlerinin analizlerinde sonuglar %95 giiven araliginda istatistiksel onemlilik diizeyi
p=<0.05 alinarak degerlendirilmistir. Arastirmanin gii¢ analizi, G-Power 3.1.9.7 ile yapilmis, 80
orneklem ile aragtirmanin giicii %88 olarak tespit edilmistir (13).

BULGULAR

Bu calisma 34 erkek (%42.5), 46 kadm (%57.5) olmak iizere toplam 80 birey iizerinde
yiriitiilmiistiir. Erkek bireylerde yas ortalamasi 21.7£5.2 iken kadin bireylerde 21.64+4.8’dir.
Erkek bireylerin %1.3’1 lise, % 41.3’1 {iniversite/yiiksekokul, kadm bireylerin %56.3’i
iiniversite/yiiksekokul,%1.2’°s1 lisansiistii egitime sahiptir. Medeni durum incelemesinde
erkeklerin %1.2’°si evli, %41.31 bekar, kadinlarm %3.8°1 evli,%53.7’s1 bekardir.

Bireylerin meslek ve c¢alisma gruplar1 incelendiginde erkek bireylerin %2.5’1 serbest
meslek,%1.3’1 memur,%35’1 6grenci,%?2.5’1 diger meslek gruplari igerirken, kadinlarin %2.5’1
memur, %1.370 is¢i, %47.4’1 6grenci, %6.3’1 6zel sektor ¢alisamdir. Gelir-gider durumu
incelendiginde erkek bireylerin %2.4’ii,kadin bireylerin %6.3’linlin geliri giderinden fazla,
erkek bireylerin %17.5’1, kadinlarin %13.8’inin geliri giderine denk bulunmusken erkeklerin
%22.5’1, kadmlarin %37.5’nin geliri giderinden az bulunmustur.

Bireylerin hastalik durumlar1 ve ilintili 6zelliklerine gore dagilimi incelendiginde erkek
bireylerin %37.5’inde, kadinlarin %47.5’inde hastalik durumu bulunmamistir. Hastalig1 olan
erkek ve kadin bireylerin %50’sinde gastrointestinal hastaliklar tespit edilmistir.

Sigara kullanma durumu erkek bireylerde 12,9148.7, kadin bireylerde 11.33£9.3, toplam 12+9
olarak tespit edilmistir.

Bireylerin alkollii icecek tiiketimi erkeklerde 275+372, kadinlarda 3834304, toplam 336+328
olarak bulunmustur.

Ana 6giin tiiketen erkek bireyler 2.1+0.7,kadn bireyler 2+0.6 olarak tespit edilmisken ara 6giin
sayis1 erkek bireylerde 1.2+0.85, kadin bireylerde 1.2+0.78 hesaplanmistir. Ana 6giin atlama
durumu kadin bireylerde, erkek bireylere gore anlamli diizeyde yiiksek bulunmustur. Ara 6giin
tilketme cesidi her iki bireylerde siklikla ikindi vakti tercih edilirken kadin bireylerin (%24.4)
oraninda erkek bireylere (%18.6) gore gece vakti ara 6giin tiiketimi yiiksek bulunmustur. Ana
Oglin atlama ¢esidi her iki bireylerde de sabah vaktinde yiliksek bulunmustur. Bunun nedeni her
iki bireyde de yiiksek oranda zaman yetersizliginden kaynaklandig1 gdzlenmistir. Isteksizlik
orani kadin bireylerde(%13.9) erkek bireylere (%8.9) gore daha yiiksek tespit edilmistir (Tablo
1).
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Tablo 1. Bireylerin Beslenme Aligkanliklar

Ogiin Sayist
Say1 % Say1 % Say1 %
Ana 6giin sayisi (adet/giin)
1 5 14.7 8 17.4 13 16.3
2 20 58.8 30 65.2 50 62.5
3 9 26.4 8 17.4 17 21.3
X S
Ana 0giin atlama durumu
Hayir 10 12.5 6 7.5 16 20
Evet 7 8.8 19 23.7 26 325
Bazen 17 21.3 21 26.3 38 47.5
Ara dgiin tiiketme ¢esidi
Kusluk 1 1.5 1 1.5 2 3
Ikindi 15 22 22 32 37 54
Gece 13 18.6 17 24.4 30 43
Ana 0giin atlama ¢esidi
Sabah 13 16.5 28 35.4 41 51.9
Ogle 15 19 12 15.2 27 34.2
Aksam 6 7.6 5 6.3 11 13.9
Ana 6giin atlama nedeni
Zayiflamak / viicut agirhik kontrolii 2 2.5 3 3.8 5 6.3
Aliskanhg yok 1 1.3 7 8.9 8 10.1
Istahsizik 3 3.8 4 5.1 7 8.9
Cam istemiyor 7 8.9 11 13.9 18 22.8
Zaman yetersizligi 11 13.9 13 16.5 24 30.4
Fazla geldigi icin 4 51 2 2.5 6 7.6
Diger... 3 3.8 1 1.3 4 5.1
Unutuyorum 3 3.8 4 51 7 8.9
Ara 6giin sayis1 (adet/giin)
0 4 11.8 5 10.9 9 12.3
1 18 52.9 23 50.0 41 56.2
2 8 23.5 10 21.7 18 24.7
>3 2 5.8 3 6.5 5 6.9
X £S \ 0.956

*Pearson ki-kare testi, Mann-Whitney U testi, p<0.05

Erkek bireylerin besin tiiketme siklig1 incelendiginde; siit ve yogurt iiriinlerini %35.3 oraninda
haftada bir-iki kez tiikettigi goriiliirken, peynir tiiketimleri yiiksek oranda (%38.2)haftada
hergiin tiikettigi goriilmistiir. Et tiiketimi olarak tavuk, hindi tiiketimi %38.2 haftada 1-2 kez
tikettigi, deniz triinlerini %35.3 ayda 1 kez, sakatat Uriinlerini yiksek oranda %55.9 hic
tilketmedikleri, yumurta %50 oraninda haftada 1-2 kez, kuru yemis ve kurubaklagilleri %38.2
oraninda tiikettikleri incelenmistir. Taze meyve ve sebze tiikketimlerinde yesil yaprakli sebzeler
disindaki sebzeleri %64.7 oraninda haftada 1-2 kez tercih etmislerdir. Ekmek ve tahil
iriinlerinden beyaz ekmek tiiketimini %73.5 her giin tiiketmektedir. Zeytinyag1 ve diger siv1
yaglari sirasiyla %32.4 hergiin,%35.3 haftada 1-2 kez, seker, bal, regel, ¢ikolata tiikketimi %52.9
oraninda haftada hergiin tiikettikleri goriilmiistiir. Igecekler arasmda ¢ay, kahve tiiketimi
strastyla %47.1-%44.1 hergiin tiiketildigi, bitkisel caylar, sekerli ve gazli icecekler, maden suyu
-sirastyla %32.4-%23.5-35.3 haftada 1-2 kez tiiketildigi, alkol tiiketiminin yiiksek oranda
%73.5 hi¢ kullanilmadigi goriilmiistiir. Hazir besin tiiketiminin %32.4 hi¢ tiiketilmedigi,
atistirmaliklar, ¢ikolata, ambalajli besinler, kizartilmis besinler sirasiyla %23.5-%35.3-%29.4-
%44.1 oraninda haftada 1-2 kez tiiketildigi incelenmistir (Tablo 2).
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Tablo 2. Erkek Bireylerin Besin Tiiketim Sikliklari

Besinler Hic Haftada | Haftada  Haftada | 15 giinde
tiketme U 1-2 kez 3-4 kez 5-6 kez 1 kez
m
SUT VE SUT URUNLERI
Siit, yogurt 1 29 | 7 | 206 | 12 | 353 | 12 | 353 | - - 2 | 59 - -
Peynir 2 59 | 13382 |12 | 33| 6 |176 | 1 2.9 - - - -
ET, YUMURTA,
KURUBAKLAGIL
Kirmiz et 3 88 | 3 88 |12 | 353 | 7 | 206 | 3 88 | 4 | 118 | 2 |59
Tavuk, hindi - - 1 29 | 13| 382 | 12 | 353 | 2 5.9 5 1147 1 |29
Balik ve diger deniz 8 | 235 - - 7 | 206 | 1 2.9 - - 6 | 176 | 12 | 35.
drinleri 3
Sakatatlar: karaciger, 19 | 55.9 - - 51147 | 1 2.9 1 2.9 2 5.9 6 | 17.
bébrek vb) 6
Yumurta 3 88 | 8 | 235 | 17 | 50 2 5.9 3 8.8 1] 29 - -
Kurubaklagiller, 2 5.9 5 | 147 |13 382 | 8 | 235 | 4 | 118 | 2 5.9 - -
Kuru yemisler 5 (147 | 2 59 |13 /382 | 6 | 176 | 2 59 | 3 |88 | 3 |88
Ceviz, findik, badem vd. - - 4 | 118 | 12 | 353 | 3 88 | 4 | 118 | 5 | 147 | 6 | 17.
6
TAZE SEBZE VE
MEYVELER
Yesil yaprakl taze 3 88 | 6 | 176 | 13| 382 | 5 | 147 | 3 88 | 2 | 59 | 2 |59
sebzeler
Patates 1 29 | 5 | 147 |14 | 412 |11 | 324 | 1 29 | 2 | 59 - -
Diger sebzeler 1 29 | 3 88 |22 | 647 | 6 | 176 | 2 5.9 - - - -
Meyve 1 29 | 6 | 176 |16 | 471 | 6 | 176 | 4 | 118 | 1 | 29 - -
EKMEK ve DIGER
TAHILLAR
Ekmek, beyaz 2 59 |25 | 735 | 5 | 147 | 1 2.9 - - 1|29 - -
Ekmek, tam tahil 12 | 353 | 9 | 265 | 7 | 306 | 2 5.9 - - 2 |59 | 2|59
Tahillar (Makarna, eriste, | 10 | 29.4 | 3 88 | 12 | 353 | 3 8.8 - - 1 29 | 5 | 14
piring) 7
Bulgur 6 | 176 | 6 | 176 | 15 | 441 | 4 | 118 | 2 5.9 - - 1129
YAGLAR- SEKER
Zeytinyagi 4 | 118 |11 324 | 8 | 235| 7 | 206 | 2 5.9 1129|129
Diger siv1 yaglar 6 | 176 | 5 | 147 |12 | 353 | 4 | 118 | 2 59 | 5 | 147 | - -
Kat1 yaglar (tereyag, 9 | 265 | 4 | 118 | 3 8.8 2 59 4 1118 | 1 2.9 6 | 17.
margarin) 6
Zeytin 6 [ 176 | 9 | 265 | 10 | 294 | 3 88 | 4 | 1181 |29 |1 |29
Seker 6 | 176 | 18 | 529 | 5 | 147 | 2 5.9 3 8.8 - - - -
Bal, recel, pekmez, 3 88 | 15| 441 |12 | 353 | 4 | 118 - - - - - -
cikolata vb.
Tahin ve pekmez 10 | 294 | 6 | 17.6 | 10 | 294 | 3 8.8 1 29 | 3 |88 | 1 |29
ICECEKLER
Cay 4 | 118 |16 | 471 9 | 265 | 2 5.9 1 2.9 1129|129
Kahve 3 88 |15 |441 | 8 | 235 | 4 | 118 | - - 3 /188|129
Bitkisel caylar 6 |176 | 5 | 147 | 11 | 324 | 2 5.9 2 59 | 4 | 118 | 4 | 11
8
Sekerli ve Gazh icecekler 6 | 176 | 5 | 147 | 8 | 235 | 3 8.8 4 | 118 | 4 | 118 | 4 | 11
8
Soda, maden suyu 10 | 294 | 4 | 118 | 12 | 353 | 3 8.8 - - 2 | 59| 3 |88
Alkol (sarap disi) 25 | 735 | 2 59 | 4 | 118 | - - 7 /206 | 7 |206| 3 |88
HAZIR BESIN (pizza, 11 1 324 | 1 29 | 7 | 206 | 1 2.9 - - 7 1206 | 7 | 20.
hamburger, pide vb.) 6
Atisttrmaliklar 3 88 | 5 | 147 | 8 | 235 | 6 | 176 | 3 88 | 5 | 147 | 4 |11
8
Cikolata 2 59 | 9 | 265 | 12| 363 | 3 88 | 4 | 118 | 2 |59 | 2 |59
Ambalajh besinler 5 147 | 7 | 206 |10 | 294 | 5 | 147 | 2 5.9 4 | 118 | 1 |29
Kizartilmis besinler 1 2.9 6 | 176 | 15| 441 | 5 | 147 | 1 2.9 4 | 118 2 |59
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Kadin katilimcilarin siit ve siit iiriinleri tiikketimi incelendiginde; kadinlarin ¢ogunlugunun
(%45.7) haftada 1-2 kez siit ve yogurt tiikkettikleri, neredeyse her giin (%41.3) peynir tiikettikleri
goruldi. Et ve et grubuna ait tuketimin haftada 1-2 kez olarak goriilmistiir (sirasiyla
%47.8,%39.1, %32.6,%34.8). Kadinlarda genellikle balik ve sakatatlar1 tiiketmeyenlerin
yiizdesi yliksektir (swrasiyla %41.3-%52.2). Sebze grubuna ait besinlerin tiketimi
incelendiginde; kadinlarda ¢ogunlukla haftada 1-2 giin tiiketim gortlmekte olup (%30.4-41.3),
Meyve tuketim durumu incelendiginde sirasiyla; kadmlarin ¢ogunlugunun her giin tiikettigi
(%41.3) goriilmiistiir. Kadinlarin ekmek tiiketimi incelendiginde; tam tahillar1 tiikketmeyenlerin
cogunlukta oldugu (%41.3-45.7), her giin siklikla beyaz ekmek tiikettikleri goriilmiistiir
(%76.1). Kadmlarin yag tiikketimi incelendiginde, siklikla kullanilan yag tiirii diger sivi yag
tirleri olup (%43.5-her giin), katilimcilarin yarisina yakininin (%47.8) her giin seker ve
tiirevlerinin tiiketildigi goriilmistiir. En sik icilen icecekler sirasiyla ¢ay(%52.2-her giin) ve
kahve (%37.0-her giin) olup alkol tiiketimi katilimcilarin yarisindan fazlasinda (%60.9)
goriilmemistir. Katilimcilarm ambalajli ve kizartilmig besin tiiketimleri ¢ogunlukla haftada 1
glin olarak gozlemlenmistir (%34.8-%56.5) (Tablo 3).

Tablo 3. Kadin Bireylerin Besin Tiiketim Sikliklar

Besinler Hig Her Haftada Haftada Haftada 15 glinde 1 Ayda
tuketmem Un 1-2 kez 3-4 kez 5-6 kez kez 1 kez
n %

n % n % n % n % n % n %
SUT VE SUT URUNLERI
Siit, yogurt 2 4.3 13 | 283 | 21 | 457 6 13.0 1 2.2 3 6.5 - -
Peynir 1 2.2 19 | 413 | 19 | 413 3 6.5 3 6.5 1 2.2 - -
ET, YUMURTA, KURUBAKLAGIL
Kirmiz et 4 8.7 5 109 | 22 | 478 6 13.0 1 2.2 5 10.9 3 6.5
Tavuk, hindi 3 6.5 3 6.5 22 | 478 | 11 | 239 1 2.2 4 8.7 2 4.3
Balik ve diger deniz iiriinleri 19 | 413 1 2.2 3 6.5 2 6.3 - - 6 130 | 15 | 32.6
Sakatatlar: karaciger, bobrekvb) | 24 | 52.2 2 4.3 4 8.7 1 2.2 - - 5 109 | 10 | 217
Yumurta 5 109 | 12 | 261 | 18 | 391 5 10.9 - - 4 8.7 2 4.3
Kuru baklagiller, kuru yemisler 4 8.7 8 174 | 15 | 326 6 13.0 1 2.2 8 17.4 4 8.7
Ceviz, findik, badem vd. 4 8.7 2 4.3 16 34.8 7 15.2 - - 12 26.1 5 10.9
TAZE SEBZE VE MEYVELER
Yesil yaprakh taze sebzeler 4 8.7 11 23.9 14 | 304 7 15.2 2 4.3 6 13.0 2 4.3
Patates 2 4.3 15 | 326 | 19 | 413 6 13.0 2 4.3 2 43 - -
Diger sebzeler 4 8.7 9 196 | 16 | 348 8 17.4 4 8.7 4 8.7 1 2.2
Meyve 2 4.3 19 | 413 7 152 | 11 | 239 2 4.3 3 6.5 2 4.3
EKMEK ve DIGER TAHILLAR
Ekmek, beyaz 3 6.5 35 | 76.1 5 10.9 1 2.2 1 2.2 1 2.2 - -
Ekmek, tam tahil 19 | 413 9 196 | 12 | 26.1 2 4.3 - - 2 4.3 2 4.3
Tahillar (Makarna, eriste, pirin¢) 21 | 457 6 13.0 13 | 283 2 4.3 1 2.2 2 4.3 1 2.2
Bulgur 3 6.5 10 | 217 | 18 | 39.1 8 17.4 1 2.2 4 8.7 2 4.3
YAGLAR- SEKER
Zeytinyag 6 13.0 | 14 | 304 | 14 | 304 6 13.0 2 43 4 8.7 - -
Diger sivi yaglar 6 13.0 | 20 | 435 | 13 | 283 2 4.3 2 43 7 15.2 2 4.3
Kat1 yaglar (tereyagi, margarin) 10 | 217 | 10 | 217 13 | 283 2 4.3 2 4.3 7 15.2 2 4.3
Zeytin 6 13.0 | 14 | 304 | 18 | 391 3 6.5 1 2.2 3 6.5 1 2.2
Seker 6 13.0 | 22 | 478 | 13 | 283 2 4.3 2 4.3 1 2.2 - -
Bal, recel, pekmez, cikolata vb. 4 8.7 17 | 370 | 13 | 283 5 10.9 2 4.3 3 6.5 2 4.3
Tahin ve pekmez 14 | 304 9 196 | 12 | 26.1 5 10.9 1 2.2 2 4.3 3 6.5
ICECEKLER
Cay 6 13.0 | 24 | 522 8 17.4 2 4.3 3 6.5 2 4.3 1 2.2
Kahve 8 174 | 17 | 370 | 17 | 37.0 3 6.5 1 2.2 - - - -
Bitkisel caylar 9 196 | 12 | 261 | 10 | 217 5 10.9 1 2.2 3 6.5 6 13.0
Sekerli ve Gazh igecekler 9 19.6 9 196 | 11 | 239 9 19.6 1 2.2 5 10.9 2 4.3
Soda, maden suyu 11 | 239 5 109 | 13 | 283 6 13.06 3 6.5 3 6.55 5 10.9
Alkol (sarap disi) 28 | 60.9 3 6.5 5 10.9 2 4.3 1 2.2 3 6.5 4 8.7
HAZIR BESIN (pizza, hamburger, pide vb.) 17 | 37.0 3 6.5 9 19.6 3 6.5 - - 8 17.4 6 13.0
Atigtirmaliklar 12 | 26.1 6 13.0 | 13 | 283 4 8.7 1 2.2 7 15.2 3 6.5
Cikolata 4 8.7 9 196 | 18 | 39.1 7 15.2 1 2.2 2 4.3 5 10.9
Ambalajh besinler 6 130 | 11 | 239 | 16 | 34.8 6 13.0 2 4.3 4 8.7 1 2.2
Kizartilmig besinler 1 2.2 11 | 239 | 26 | 56.5 3 6.5 1 2.2 3 6.5 1 2.2
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Erkek hastalarda, cliriikk sayist 1.41(2), kayip sayist 0.41(0), dolgu sayisi 2.0(3), kadin
hastalarda ¢iiriik sayis1 2.13(3), kayip sayist 0.54(1), dolgu sayis1 1.39(2) olarak
gbzlemlenmistir. Erkek ve kadin bireyler arasinda, DMFT indeksi ve ciirliik, dolgu, kayip
sayilar1 acisindan aralarinda istatistiksel olarak anlamli bir farklilik bulunmamustir (p>0.05)
(Tablo 4).

Tablo 4. Bireylerin Ciiriik, Dolgu, Kayip ve DMFT Indeksi Dagilimlar

‘ Erkek Kadimn ‘ Toplam p
Medyan IQR Medyan IQR Medyan IQR
Curuk 141 2 2.13 3 1.83 3 0.297
Kayip 0.41 0 0.54 1 0.49 1 0.392
Dolgu 2.00 3 1.39 2 1.65 3 0.118
DMFT Indeksi 0.13 0.2 0.14 0.1 0.14 0.1 1.000

*Mann-Whitney U test, p<0.05

Bireylerin agiz ve dis saghigi aligkanliklar1 incelendiginde; ¢ogunlugun (%98.7) dis fircalama
aliskanliginin bulundugu goézlemlenmistir. Dis fircalama sayis1 genellikle 2°den az (%61.3)
goriilmiistiir. Dis ipi veya yliz ara fir¢asi genellikle kullanilmamaktadir (%62.5). Dis hekimine,
sadece sikayet ettiginde gidildigi gozlemlenmistir (%81.3). A8z gargaras1 kullanimi
olmamakla birlikte (%62.5), dis fir¢asini bireyler 3 ayda bir degistirmektedirler (%57.5) (Tablo
5).

Tablo 5. Agiz ve Dis Sagligi Aligkanliklart

Ag1z ve Dis Saghg1 Ahskanhklar Erkek Kadin

Say1 | % | Say1 | % Say1 %

Dis firgalama durumu

Hayir - - 1 1.3 1 1.3

Evet 34 | 425 | 45 | 563 | 79 98.7
Dis fircalama sayisi (giin/kez)

2’den az 21 | 263 | 28 | 350 | 49 61.3

2’den fazla 13 | 163 | 18 | 225 | 31 38.8

Dis ipi veya ara yiiz firgasi kullanma durumu

Kullanmiyor 25 | 313 | 25 31.3 50 62.5

Cok seyrek 8 100 | 18 | 225 | 26 32.5

Sik s1k 1 13 3 3.8 4 5.0

Dis hekimine gitme siklig1

Sikéyet ettiginde 24 | 300 | 41 | 513 | 65 81.3

Ayda bir 5 6.3 2 2.5 7 8.8

Yilda bir-iki kez 5 6.3 3 3.8 8 10.0

Ag1z gargarasi kullanma sikligi

Kullanmiyor 22 | 275 | 28 | 350 | 50 62.5

Cok seyrek 9 11.3 8 100 | 17 21.3

Sik sik 3 3.8 10 | 125 | 13 16.3

Dis firgasim degistirme sikligi

3 ayda bir 20 | 25.0 | 26 | 325 | 46 57.5

6 ayda bir 13 | 163 | 14 | 175 | 27 33.8

Yilda bir 1 13 6 7.4 7 8.7
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TARTISMA

Bu calisma bireylerin beslenme aligkanliklari, besin tiiketim sikliklari, agiz dis saghgi
aligkanliklarini saptamak amaciyla yapilmistir. Yaptigimiz aragtirmada bireyler, ana 6giinii
bazen atladiklari, genellikle ara 6giin olarak ikindi ara Ogiiniini tikettikleri goriilmistiir.
Bireyler genellikle kahvalt1 6giiniinii atlamakta, 6giin atlama sebebi olarak ilk sirada zaman
yetersizligi, ikinci sirada ise 6giinii tercih etmeme gelmektedir. Dis ¢uiriikleri, dis plagi adindaki
mine Yyiizeyine yapisan ve fermente olabilen karbonhidratlar tizerinde, bakteriyel salgilarin
olusturdugu organik asitlerle baslar(4-5). Karbonhidratlar (6zellikle sakkaroz) alimminindan
birkag saniye sonra disin etrafindaki ortamim pH's1 7'den 5.5'e duser (14).

Diyetle yeterli miktarda protein alinmasi saglandiginda, {ire ve aminler alinmasi
saglanacagindan, asidi tamponlayarak dislerde—ki dekalsifikasyonu onleyebilecektir (15).
Genel anlamda balik, et, peynir, tahil iiriinleri giiclii asitlesebilen besinler iken, meyve, sebze,
baklagiller ve patates ise alkalilesebilen besinler olarak belirtilebilmektedir (16). Literatlr
taramalarinda meyve ve sebze tiiketimiyle dis ¢iirlikleri arasindaki iliskiye bakildiginda sebze
ve meyve tliketimindeki artis agiz ve dis sagligi bakimindan olumlu etkilere sahip oldugu
goriilmektedir(17,18). Kuru meyvelerin, taze meyvelere kiyasla agizdan temizlenme
vakitlerinin daha uzun olmas1 ve seker igeriklerinden o6tiirii karyojenik etkilerinin daha fazla
oldugu belirtilmekte olmasina ragmen meyve tiiketiminin artmasiyla birlikte diyetteki basit
seker alimmin azalmasma neden olacagi icin toplumda meyve tiiketiminin artigiyla birlikte
dis gtirtiklerinin azalacagi da ayrica vurgulanmaktadir (17).

Calismamizda beslenme oriintiisiiniin, DMFT indeksini etkiledigi, 6zellikle sekerli ve gazli
icecekler ile seker ihtiva eden yiyeceklerle (r=0.340, 0.290) pozitif yonde iliskili oldugu, buna
karsin sebze ve meyve tiiketimi ile negative yonde iliskili oldugu (r=-0.36) goriilmiistiir.
Yaptigimiz calismada kadin bireylerin dis fircalama aliskanlig1 daha yiiksek olmasina ragmen
(%56.3) DMFT indeksi daha yiiksek bulunmustur. Bu durumda sekerli ve gazli igcecek
tiiketiminin kadinlarda daha yiiksek olmasi, kadin bireylerde tahil tiiketimi erkek bireylere gore
daha distik saptanmasi olabilir. Modern ¢agda, iceceklerin floriir takviyesi nedeniyle, seker
tiiketimi ile dis ¢iirtigii arasindaki geleneksel iliskinin ¢ok zayifladigini gosteren caligmalar da
mevcuttur (23).

Diyetle alinan meyve, sebze, zeytin yaginda flavanoidler bulunmaktadir. Bunlar serbest
radikallerin sitotoksik etkilerini azaltir. Antienflamatuar, antiviral etkileri mevcuttur. Begum ve
arkadaslar1 quercetin ve konjuge metabolitlerinin eritrositleri sigara kaynakli membran6z hasar
olusumundan korudugunu bildirmektedirler (20). Cheng ve arkadaslarinin ratlar Uzerindeki
aragtirmasinda deneysel periodontitis modelinde 75 mg/kg/giin oral quercetin uygulamasimin
lipopolisakkarit indiikli osteoklast formasyonunu, periodontal enflamasyonu, kemik kaybindan
azal bildirilmistir (21).Bizim ¢alismamizda erkek bireylerin meyve, sebze tiikketiminin kadin
bireylere gore daha fazla oldugunu ve buna bagl olarak antienflamatuar ve antiviral etkisiyle
ag1z dis saglig1 ve periodontal saghigmin daha iyi oldugu ¢ikarimmda bulunabilir. Shay B ve
arkadaglar1 tarafindan yapilan arastirmada, beslenme bozukluguna bagl kotii agiz kosullarinin,
bireyler agiz saghg: ile ilgili yasam kalitesini fonksiyonel ve fiziksel sinirlamalar, sosyal ve
psikolojik engellilik agisindan etkileyebilecegini gostermistir (22).
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SONUC VE ONERILER

Beslenme aligkanliklarin agiz ve dis sagligi iizerindeki etkisinin olduk¢a yiiksek oldugu
bilinmektedir. Beslenme aligkanliklar1 ve besin tiirlerinin agiz igerisinde DMFT indeksi {izerine
etkileri gortlmiistiir. Beslenme aligkanliklarinin diizenli olmasi, agiz ve dis saghgi
aligkanliklarina yeterli Onemin gosterilmesi gerekmektedir. Meyve, sebze tiiketiminin
artirilmasi, fermente gidalarin azaltilmasina dikkat edilmelidir. Bu konuyla ilgili daha kapsamli
calismalar gerceklestirilmelidir. Bu ¢alismanin sinirliliklari, kohort ¢alismast olmamasi, besin
tilketim sikliginda miktarm tespit edilememesi, drneklem sayisinin az olmasi, agiz ve dis
saglhiginin tespitinde farkli epidemiyolojik Slgiitlerin kullanilamamasi gibi sebepler sayilabilir.
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Abstract

Background/ Aim: Vitamin D deficiency is highly prevalent condition. The aim of the present study was to assess vitamin D
status in people living in Turkey.

Methods: This was a single center, retrospective study on subjects who attended to Acibadem Hospitals and outpatient clinics
for the measurement of 25(OH)D. Data on 25(0OH)D was available for 179464 subjects.

Results: Mean 25(OH)D was 19, 56 £0,04 ng/mL and mean age of the subjects was 39, 28 & 0, 05 years. Mean 25(OH)D of
women were lower than men; (18, 79 + 0, 05 vs 22, 07 + 0, 09 ng/mL; p<0.001). 25(OH)D of 111510 subjects (62, 1%) was
<20 ng/mL. 42592 (23, 7%) were between 20-32 ng/mL. 24276 (13, 5%) of the subjects demonstrated normal 25(OH)D levels.
25(0OH)D level was excess in 776 (0, 4%) of the subjects. Three hundred and ten (0, 2%) had toxic 25(OH)D levels. Totally
85, 9% of the subjects had low 25(OH)D levels. Adolescents, adults and elderly had lower 25(OH)D levels than newborns and
children (p<0.001). Vitamin D deficiency and insufficiency were more common in adolescents, adults and elderly than in new
born and children (p<0.001).

Conclusions: A considerable number of subjects in our study had 25(OH)D below the normal ranges for all age groups except
neonates, demonstrating that vitamin D deficiency and insufficiency in western part of the country is a major healthcare concern
in Turkey.

Keywords: Vitamin D status, Vitamin D deficiency, 25(OH)D, Turkey.

Ozet

Amag: D vitamini eksikligi olduk¢a yaygm bir durumdur. Bu ¢aligmanin amaci Tiirkiye'de yasayan kisilerde D vitamini
durumunu degerlendirmektir.

Yontem: Acibadem Hastaneleri ve polikliniklere 25(OH)D o6l¢limii i¢in basvuran kisiler lizerinde yapilan tek merkezli,
retrospektif bir caligmaydi. 25(OH)D'ye iligkin veriler 179464 denek i¢in mevcuttu.

Bulgular: Ortalama 25(OH)D 19, 56 £0,04 ng/mL ve olgularin yas ortalamasi 39, 28 + 0,05 yildi. Kadmlarin ortalama
25(OH)D'si erkeklerden daha diistiktii; (18, 79 £ 0, 05'e kars1 22, 07 + 0, 09 ng/mL; p<0,001). 111510 denegin 25(OH)D'si (62,
%1) <20 ng/mL idi. 42592 (%23, %7) 20-32 ng/mL arasindaydi. Deneklerin 24276's1 (13, %35) normal 25(OH)D diizeyleri
gosterdi. Olgularm 776'sinda (%0,4) 25(0H)D diizeyi fazlaydi. Ug yiiz on tanesinde (%0,2) toksik 25(OH)D seviyeleri vardi.
Toplamda deneklerin %85,9'unda 25(OH)D diizeyi diisiiktii. Ergenler, yetiskinler ve yaslilarda 25(OH)D diizeyleri yenidogan
ve ¢ocuklara gore daha diisiiktii (p<0,001). D vitamini eksikligi ve yetersizligi addlesan, erigkin ve yaslilarda yeni dogan ve
cocuklara gore daha sik goriildii (p<0,001).

Sonug¢: Calismamizda 6nemli sayida olguda yenidoganlar harig tiim yas gruplarinda 25(OH)D normal araligin altindaydi; bu
durum iilkenin bat1 kesimindeki D vitamini eksikligi ve yetersizliginin Tiirkiye'de 6nemli bir saglik sorunu oldugunu ortaya
koymaktadir.

Anahtar Kelimeler: D vitamini durumu, D vitamini eksikligi, 25(OH)D, Tiirkiye.
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INTRODUCTION

Vitamin D plays an essential role in the regulation of metabolism, calcium and phosphorus
absorption of bone health. However, the effects of vitamin D are not limited to mineral
homeostasis and skeletal health maintenance. The presence of vitamin D receptors in other
tissue and organs suggest that vitamin D physiology extends well above and beyond bone
homeostasis (1). Vitamin D also plays a critical role in many cellular and immunological
processes, and low levels have been associated with osteoporosis, osteomalacia, rickets, muscle
weakness, metabolic syndrome, diabetes, cardiovascular disease, cancer, autoimmune diseases,
schizophrenia, depression, asthma, low antimullerian hormone levels, and microbial infections
(2-3).

Vitamin D deficiency is a major public health problem worldwide in all age groups, even in
those residing in countries with low latitude, where it was generally assumed that UV radiation
was adequate enough to prevent this deficiency, and in industrialized countries, where vitamin
D fortification has been implemented now for years. However, most countries, including
Turkey, are still lacking data, particularly population representative data, with very limited
information in infants, children, adolescents and pregnant women. Vitamin D status can be
influenced by multiple variables, including race, geographic latitude, environment, lifestyle,
and genetics. It is now recognized across many scientific disciplines that vitamin D deficiency
is pandemic (1, 4, 5).

The clinical advantages of choosing 25(OH)D instead of calcitriol as a marker for vitamin D
status has been listed by Holick MF (6). The vitamin D level needed to optimize intestinal
calcium absorption (34 ng/mL) is lower than the level needed for neuromuscular performance
(38 ng/mL). Experts however believe that the lower limit of adequate 25(OH)D levels should
be 30 ng/mL. Still others recommend a lower limit of 40 ng/mL, since impaired calcium
metabolism due to low serum 25(OH)D levels may trigger secondary hyperparathyroidism,
increased bone turnover and progressive bone loss. The proposed 25(OH)D cut-off for optimum
skeletal health is the level that reduces parathormon (PTH) to a minimum and increases calcium
absorption to its maximum. Several studies have shown that PTH levels plateau at a minimum
steady-state level as serum 25(OH)D levels approach and rise above approximately 30 ng/mL.
The established consensus of several vitamin D cut-offs is as; 25(OH)D < 20 ng/mL is
deficiency, 20-32 ng/mL is insufficiency, > 100 ng/mL is excess, and > 150 ng/mL is toxic (6-
15). The mean vitamin D levels in Turkey varied widely between 4 ng/mL and 63 ng/mL, and
vitamin D deficiency is highly prevalent condition, present in approximately up to 78% of the
general population (16, 17). Therefore, the aim of the present study was to assess vitamin D
status in people living in Turkey.

METHODS

This was a single center, retrospective study on subjects who attended to Acibadem Acibadem
Hospitals and outpatient clinics for the measurement of 25 (OH)D. Acibadem University Ethics
Committee for Human Studies approved the study protocol. Data on 25(OH)D was available
for 179464 subjects (137810 women and 41654 men). First measurements were chosen in
duplicated measurements for the same subjects. A triple quadruple mass spectrometric method
(in Agilent 6460) with ESI+ mode used for 25(OH)D analysis which was developed with
calibration traceable to The National Institute of Standards and Technology (NIST), Standard
Reference Material (SRM) 972 . Serum samples first mixed with protein denaturating solution
containing internal standard, 25-OH Vitamin D3 (D6) and after centrifugation, the clear

actamedicaruha.com Page 535


https://actamedicaruha.com/index.php/pub

Vitamin D Status in Turkey. Gokgel A, et al.

supernatant was transferred to liquid chromatography vials. Fragments of 25-OH vitamin D3,
25-OH vitamin D2 and IS were detected by MRM using the following mass-to-charge (m/z)
transitions: 401.3—383,3 for 25-OH vitamin D3, 413.3—395,3 for 25-OH vitamin D2, and
407.3—389,3 for the labelled IS.

NIST SRM 972 was also used as a quality assurance tool. SRM 972, Vitamin D in Human
Serum, consists of four blood serum sample pools (Level 1 — Level 4) with varying levels of
25(0OH)D. SRM 972 has certified values for 25(OH)D2, 25(0OH)D3, and 3-epi-25(0OH)D3.

The presented method was found to be linear between 4, 4-191 ng/ml. The limit of detection
and quantitation were 1, 3 ng/ml and 4, 4 ng/ml respectively. The interassay and intraassay
precision values represented as %CV and were both found to be <5%.

Descriptive statistics were presented as mean + standard error mean (SEM) for normally
distributed data, and as counts and percentages for categorical data. The relationship between
the categorical variables was examined using the Pearson Chi-square test. The t-test or one-way
Anova test was used to compare independent variables and Levene’s test for homogeneity of
variances. To determine the correlation between 2 variables, Pearson correlation analysis was
performed. Results were evaluated with a confidence interval of 95%, and p<0.05 was
considered statistically significant.

RESULTS

Mean 25(OH)D was 19, 56 +£0,04 ng/mL and mean age of the subjects was 39, 28 + 0, 05 years.
Mean 25(OH)D of women were lower than men; (18, 79 £ 0, 05 vs 22, 07 £ 0, 09 ng/mL;
p<0.001) and they were older than men (42, 17 £ 0, 06 vs 29, 71 £ 0, 12 years; p<0.001).
25(0OH)D of 111510 subjects (62, 1%) was <20 ng/mL (vitamin D deficiency).

Table 1. Adolescents, Adults And Elderly Had Lower 25(OH)D Levels Than New Born And Children

Age [years] New born  1-8 9-16 17-40 41-60
25 [OH]D [ng/mL] | 34,32+0,39 | 25,16+0,15 | 17,82+0,11 | 17,27+0,07 | 18,69+0,07 19,71+0,10

P<0.001

Forty two thousand five hundred ninety two (23, 7%) were between 20-32 ng/mL
(insufficiency). Twenty four thousand two hundred seventy six (13, 5%) of the subjects
demonstrated normal 25(OH)D (between 32-100 ng/mL) levels. 25(OH)D level was excess in
776 (0, 4%) of the subjects (25(OH)D > 100 ng/mL).

Three hundred and ten (0, 2%) had toxic 25(OH)D (>150 ng/mL) levels. Totally 85, 9% of the
subjects had low 25 (OH)D levels (25(0OH)D < 32 ng/mL). There was a considerable variation
among the subgroups.

Adolescents, adults and elderly had lower 25 (OH)D levels than newborns and children as given
in Table 1 ((p<0.001). Vitamin D deficiency and insufficiency were more common in
adolescents, adults and elderly than in new born and children as given in Table 2 (p<0.001).
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Table 2. Vitamin D Deficiency And Insufficiency Were More Common In Adolescents, Adults And Elderly Than

Gokeel A, et al.

In New Born And Children
Age [years] 25 [OH]D [ng/mL]
<20 20-32 33-100 101-150 >150
New Count 1507 1277 2756 49 35
born
% within age 26,8% 22,7% 49,0% ,9% ,6%
% within 25(OH)D 1,4% 3,0% 11,4% 6,3% 11,3%
% of Total 8% TI% 1,5% ,0% 0,%
1-8 Count 7474 6746 3980 78 69
% within age 40,7% 36,8% 21,7% 4% 4%
% within 25(0OH)D 6,7% 15,8% 16,4% 10,1% 22,3%
% of Total 4,2% 3,8% 2,2% ,0% ,0%
9-16 Count 8410 3306 1008 24 5
% within age 65,9% 25,9% 7,9% 2% ,0%
% within 25(OH)D 7,5% 7,8% 4,2% 3,1% 1,6%
% of Total 4,7% 1,8% ,6% ,0% ,0%
17-40 | Count 36146 10804 4907 169 70
% within age 69,4% 20,7% 9,4% ,3% 0,1%
% within 25(OH)D 32,4% 25,4% 20,2% 21,8% 22,6%
% of Total 20,1% 6,0% 2,7% 1% ,0%
41-60 | Count 37254 12888 6886 262 73
% within age 64,9% 22,5% 12,0% ,5% 1%
% within 25(OH)D 33,4% 30,3% 28,4% 33,8% 23,5%
% of Total 20,8% 7,2% 3,8% 1% ,0%
>61 Count 20719 7571 4739 194 58
% within age 62,3% 22,7% 14,2% ,6% 2%
% within 25(OH)D 18,6% 17,8% 19,5% 25,0% 18,7%
% of Total 11,5% 4,2% 2,6% 1% ,0%
DISCUSSION

To our knowledge, this is the first study in which serum 25(OH)D concentrations were analyzed
in one laboratory with this number of subjects in Turkey. The use of 32 ng/mL as cut-off value
for low 25(OH)D concentrations in our study agrees with the finding that 25(OH)D levels below
32 ng/mL are associated with secondary hyperparathyroidism, increased bone turnover, and
decreased bone-mass density at the hip (6-15).

This retrospective study showed that 25(OH)D concentrations below 32 ngl/mL are widespread
among people in Turkey. Low 25(OH)D concentrations could generally be explained by
reduced sunlight exposure; avoidance of sunlight, clothing habits, performance of outdoor
leisure time activities; and by problems with performing activities of daily living.

A small part of the serum 25(OH)D comes from dietary intake, especially fatty fish. The dietary
intake is more important when sunshine exposure is less. Vitamin D status in Europe varies
according to latitude, season and skin pigmentation (17-32). Serum 25(OH)D is higher in
Northern Europe than in Southern Europe and higher in Western than in Eastern Europe. The
higher levels in Northern Europe were also observed in some multicenter studies in which one
laboratory facility was used (10, 33-35). The high serum 25(OH)D levels in Scandisk countries
are probably due to a high intake of fatty fish and cod liver oil, and vitamin D supplementation.
The low serum 25(OH)D in Spain, Italy, and Greece may be due to more skin pigmentation and
sunshine avoiding behavior. Previous studies in Turkey and Jordan in women showed a strong
relationship with clothing (17, 36-39). Serum 25(OH)D decreased from women with western
clothing going to traditional women with hijab and completely veiled women with hijab. In
concordant to our study, men in these countries have higher levels than women.
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Turkey’s vitamin D prophylaxis augmentation program started in 2005 and has resulted in a
marked decrease in vitamin D deficiency in healthy children less than 1 year of age. In the
present study, mean 25(OH)D level of new born is higher than the others, and percentage of
subjects with vitamin D deficiency and insuffiency was the lowest in the group. In contrast to
our finding, previous studies in Turkey found higher percentage of vitamin deficiency in
neonates (40, 41). In our study, 25(OH)D levels were significantly lower in children and
adolescents compared with new born group. Recent studies from Turkey and other countries
have also demonstrated that vitamin D deficiency is common in children and adolescents (42-
45).

CONCLUSION

A considerable number of subjects in our study had 25(OH)D below the normal ranges for all
age groups except neonates, demonstrating that vitamin D deficiency and insufficiency is a
major healthcare concern in Turkey. The results emphasize the need for continuous monitoring
in all regions, even in a country which gets lots of sunlight.
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Abstract

Introduction: The level at which texts are understandable by living people is the main indicator of the level of
readability. This readability is measured based on some calculations.

Objective: Our current study aims to determine the readability level of the prospectuses of proton pump inhibitor
drugs used in the market for the treatment of gastric diseases.

Method: Eighty-nine drug prospectuses were evaluated using the Atesman and Bezirci—Y1lmaz formulas used for
Turkish texts.

Results: Based on Atesman and Bezirci-Yilmaz readability formulae, it was determined that 11-12 years and
undergraduate level education were required to be able to read the texts, respectively.

Conclusion: The mean scores of the prospectus texts were found to require at least high school and undergraduate
education. According to the 2022 data of the Turkish Statistical Institute (TUIK), the required level of education
is at a level that less than 50% of the population will perceive. Writing prospectuses taking into consideration the
education level of the countries will facilitate the use of patients after prescribing and may help reduce re-
admissions to the doctor due to difficulty in use.

Keywords: Prospectus, Proton pump inhibitor, Readability, Stomach diseases.

Ozet

Giris: Metinlerin yasayan insanlar tarafindan hangi diizeyde anlasilabilir oldugu okunabilirlik diizeyinin temel
belirtecidir. Bu okunabilirlik bazi hesaplamalara dayanarak 6lgiiliir.

Amac: Calismamiz piyasada mide hastaliklarinin tedavisinde kullanilan proton pompa inhibitdrii ilaglarm
prospektiislerinin okunabilirlik diizeyini tespit etmegi amaglamaktadir.

Yontem: Seksen dokuz ilag prospektiisii, Tiirk¢e metinler i¢in kullanilan Atesman ve Bezirci—Y1lmaz formiilleri
kullanilarak degerlendirildi.

Bulgular: Prospektiisler Atesman ve Bezirci-Yilmaz okunabilirlik formiilleri baz alindiginda metinlerin
okunabilmesi i¢in sirasiyla 11-12 y1l ve lisans diizeyinde egitim gerektigi tespit edildi.

Sonug¢: Prospektiis metinlerinin puan ortalamalarmin en az lise ve lisans seviyesinde egitime ihtiya¢ duydugu
saptand1. Gerekli egitim diizeyi, Tiirkiye Istatistik Kurumu (TUIK)’nun 2022 verilerine gére niifusun %50 den
daha azmin algilayacagi diizeydedir. Prospektiislerin iilkelerin egitim diizeyi dikkate alinarak yazilmasi,
regeteleme sonrasinda hastalarin kullanimini kolaylastiracak ve doktora kullanimda zorluk sebebiyle tekrar
basvurularin azalmasina yardimei olabilecektir.

Anahtar Kelimeler: Mide hastaliklari, Okunabilirlik, Prospektiis, Proton pompa inhibitorii.
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BACKGROUND

How understandable the current written sources are for the reader is closely related to the word,
number of syllables and the education level of the reader, within the framework of the language
rules in which the relevant text is written (1). The readability level of the text used can be
measured with some mathematical formulas. There are various studies in the literature to
demonstrate the readability of the texts used in the scientific world (2). Proton pump inhibitors
are often prescribed by doctors of many branches, mainly doctors dealing with diseases of the
gastrointestinal tract. Patients who want to review the use of this group of drugs and the side
effects that may occur after they are prescribed can read the prospectuses of the drugs at home.
While reading the prospectus, patients may discontinue the use of the drug or start using it at
different doses due to misunderstanding due to inadequate perception level. In this study, it
was aimed to determine the readability of the prospectuses of proton pump inhibitors, which
are frequently prescribed today, and to investigate the age group of the society.

METHOD

During the definition of readability, parameters such as the words that make up the sentences
and the total number of syllables are very important. There are nearly 40 formulas in the world
that have been created and accepted using these parameters (3). There are 2 types of readability
formulas developed by the Atesman and Bezirci—Y1lmaz team for texts written in Turkish
language (4,6). Our study was designed based on these formulae.

Atesman readability formula: It is calculated as described below and a result between 0-100 is
obtained. The higher the score, the easier the readability (4). Atesman Readability Index and
word frequencies are calculated automatically through the readability index website designed
by using Atesman's formulas and the class levels according to the school class levels created
through the calculation are given in (Table 1)(5,6). The score obtained also indicates the level
of readability required by the current text. According to Atesman's formula, the readability level
was classified in the findings section, while the first 8 grades were classified as primary school,
9-12 grades as high school, and the rest as associate, undergraduate and academic level
according to the scoring in Table 1.

Readability score = 198.825 - 40.175 x word length (total syllables / total words) - 2.610 x
sentence length (total words / total sentences)

Table 1. The Level Of Education According to The Atesman Readability Formula

Score Education level

90-100 Easily understood by students in Class 4 and below
80-89 Easily understood by 5th or 6th class students
70-79 Easily understood by 7th or 8th class students
60-69 Easily understood by 9th or 10th class students
50-59 Easily understood by 11th or 12th class students
40-49 Easily understood by associate degree students
30-39 Undergraduate level

<29 Academic level

Bezirci-Yilmaz readability formula: The number of words in a sentence and the number of
syllables in a word and the following formula are used to calculate the readability of the text in
Turkey. In the 9th table of Bezirci and Yilmaz's article in which they explain the formula they
developed for the calculation of the readability level of Turkish texts, it is stated to which level
the texts correspond to in the Turkish education system according to the scores they receive in
square root calculation (Table 2). Based on Atesman and Bezirci-Y1lmaz readability formulas,
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when we look at the tables showing the readability level of the texts, the table specified by
Bezirci-Yilmaz does not separately state the associate's and undergraduate level.

Readability score= YOKS x ((H3 x 0,84) + (H4 x 1,5) + (H5 x 3,5) + (H6 x 26,25))

Table 2. The level of Education to Bezirci-Yilmaz Readability Formula

Point Education level

1-8 Primary Education

9-12 Secondary Education (high school)
12-16 Undergraduate level

16+ Academic level

OKS: average number of words; H3: average number of words with 3 syllables; H4: average number of words
with 4 syllables; H5: average number of words with 5 syllables; H6: average number of words with 6 or more
syllables.

Medicines and leaflets

In the boxes of medicines on the market, there is a package leaflet containing information on
the use of the medicine, possible side effects and registration information. Following the use of
the drug, patients read the package leaflet to evaluate the treatment that may be seen in
themselves and sometimes to know the side effects that may develop before use after the drug
is prescribed. In this study, 89 of the proton pump inhibitors on the market were selected
according to their active ingredients and the readability level of their package inserts was
calculated. The selected proton pump inhibitors were categorised into five groups as
esomeprazole (n=19), lansoprazole (n=16), omeprazole (n=14), pantoprazole (n=25), and
rabeprazole (n=15).

Calculations

The prospectus forms were transferred to Microsoft Word programme in electronic
environment according to the group order and information about the licence was extracted with
the titles before the calculation for homogenisation of the readability level. In the evaluation
phase, the formula developed by Bezirci-Yilmaz was used together with the ready-made
calculation made on the website inspired by the formulas developed by Atesman, the data
obtained were transferred to the Microsoft Excel 2019 programme and the fractions of the
results expressing the level of education were rounded to the nearest whole number(4-7).

Work Ethics

Our study did not use human or human data, and since the collected data are open to access and
use over daily internet providers in a way that does not require special permission, ethics
committee approval was not required.

RESULTS

According to Atesman formula, the average readability score was calculated as 51,9. According
to this, 12 years of education is needed for the readability of prospectuses. The average Bezirci-
Yilmaz readability score was calculated as 12,71 and it was determined that undergraduate level
of education was required.

In terms of Atesman formula, 16 package inserts were found to be readable with at least
academic education level and 12 of 36 package inserts were found to be readable with associate
degree and 24 with undergraduate education. Thirty-four prospectus forms were found to be
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readable with high school education. Only 4 prospectuses were found to be readable with
primary education level.

Using the Bezirci-Y1lmaz formula, it was found that 15 prospectuses could be read at academic
level (+16th points), 28 prospectuses at undergraduate level, 41 prospectuses at secondary
education (high school) level (9th, 10th, 11th and 12th class) and 5 prospectuses at primary
education level (1st-8th class) (Table 3). According to the available data, it can be said that the
results of the formulae used in the study according to the package inserts are similar.

Table 3. Distribution Of Prospectuses According To Readability Levels Of Atesman And Bezirci-Yilmaz (N=89)

Formula Primary High School Associate degree Academic level
Education or Undergraduate
level
Atesman formula 4 34 36 16
Bezirci-Yilmaz 5 41 28 15
formula

Considering the five active substance groups, according to the Atesman readability scores, the
drugs containing the active substance Esomeprazole required the highest level of education in
terms of readability. Drugs containing the active ingredient omeprazole were the group that
required the least training according to the Atesman readability calculation among the drug
groups with a readability score of 61.4. According to the Bezirci-Yilmaz formula, the drug
group containing the active ingredient Pantoprazole was found to be readable with an average
score of 13.1 with at least a Bachelor's degree, while the drug group containing Rabeprazole
was the group requiring the least education with an average readability score of 10.7 (Table 4).

Table 4. Average Readability Scores For Proton Pump Inhibitors Drug Groups

Drug groups (N=89) Atesman average Bezirci-Yilmaz average
readability score readability score
Esomeprazole (n=19) 49,1 12,9
Lansoprazole (n=16) 53,9 11,8
Omeprazole (n=14) 61,4 12,1
Pantoprazole (n=25) 50,7 13,1
Rabeprazole (n=15) 55,8 10,7
Total 51,9 12,7
DISCUSSION

The first formula that can calculate the readability of texts in the world literature was developed
by Flesch in 1948. Flesch Reading Ease Score is based on the ratios of number of words/number
of sentences and number of syllables/number of words (8). In 1952, the Gunning Fog Index
was found to determine the age group addressed by the length of sentences (9). In 1969, the
Mclaughlin The Simple Measure of Gobbledygook (SMOG) was designed to determine the
number of words containing three or more than three syllables in texts and to calculate
readability based on the United States education system using mathematical formulas (10).

There are two formulas developed by Atesman and Bezirci- Yilmaz based on the readability of
Turkish language texts (4,7). According to Atesman, the average sentence length in Turkish is
9-10 words and word length is 2.6 syllables (4). According to the Bezirci-Yilmaz formula, the
readability level of the text is calculated by means of the syllable distribution graph, which is
calculated by taking into account the total number of sentences, words, syllables and words
with 4+ syllables (7).
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Using a simple language with simplicity in texts is essential in reducing the readability level
(11). When the formulas used to calculate the readability score are analysed, most of them
consist of the combination of word length and syllables per sentence. In the study administered
by Eryilmaz et al. the mean number of words with four syllables or more was found to be 3.41
(12). In our study, an average of 60.8% of the words constituting the prospectus leaflets
contained four or more syllables. The current situation may explain the high readability scores.
By reducing the number of syllables and simplifying the content, the reading age of
prospectuses can be reduced.

The number of studies evaluating the readability of medical texts written in Turkish language
is quite limited. Ebem et al. evaluated the consent forms prepared for injections and intravenous
interventions using the formulae of Atesman and Bezirci-Yilmaz (13). It was shown that the
readability level of the related consent forms was low and at least 11 years of education was
required. In another study, patient consent forms used for ophthalmological surgical procedures
were evaluated by Ay et al. and it was found that the forms could be read with an average of 11
years of education according to Atesman's formula (14).

When the literature is examined, studies evaluating the readability level of prospectuses in
Turkish are quite limited. Ay et al. In a study administered on ophthalmological drops, it was
found that the readability of the package inserts of 75 drugs evaluated with both Atesman and
Bezirci-Yilmaz formulas could only be achieved with 13 years of education or in other words,
undergraduate education was needed (15). In another study in which the readability of internet
sites containing information for patients about colorectal cancers was evaluated, it was reported
that the readability of the texts contained in the sites was above the health literacy and
recommended academic level in our country (16). In a study by Dagdelen et al. evaluating the
readability level of consent forms used in obstetrics and gynecologic surgeries, it was shown
that an education level of 15 years or more was required to read consent forms(17).

In our study, it was determined that the package inserts of proton pump inhibitor drugs required
an average of 11-12 years of education according to the Atesman formula and a bachelor's
degree according to the Bezirci-Yilmaz formula. According to 2022 Turkish Statistical Institute
(TUIK) data, the education level of more than 50% of the population is below the level that can
perceive the relevant prospectuses (18).

The preparation of the prospectuses in the language in which they are written and taking into
account the level of education in the country where they are used requires the doctors to provide
detailed information about the use of proton pump inhibitors and their side effects to the patients
while prescribing the drugs.

Lastly, the fact that the typeface and font size of the package inserts analysed in our study were
ignored due to the variability according to the company placing the drug on the market, and the
fact that the associate degree level was not specified separately in the calculation table of the
Bezirci-Yilmaz formula when comparing the two formulas in the findings section were
accepted as limitations of the study.

CONCLUSION

By making the prospectuses more readable, it is possible to facilitate the informing of patients
and also to prevent legal problems that may be experienced by doctors who prescribe the drug.
In addition, the creation and release of prospectuses are manufacturer-dependent and new
studies are required to examine the level of education and the extent to which the prospectuses
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cover characteristics such as age, mental status and visual acuity level of the readers in order to
raise awareness in the sector.
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Abstract

Introduction and Objective: In this research, we aimed to elucidate parents’ knowledge, attitude, and behavior
of parents regarding toilet training of children with urinary incontinence and compare the results with normal
children.

Method: The study was conducted among 100 pediatric patients aged between 5 — 17 years who applied to our
institution with complaints of urinary incontinence (night and daytime). The participants were requested to
answer a 2-part-questionnaire including 50 questions prepared by two specialist physicians.

Results: The rate of mothers who trainin starting toilet training before two years of age was 19.7% in the study
group and significantly lower than the control group (33.4%, p=0.03). The rate of children whose toilet training
lasted over three months was 56 % in the study group and 10.8% in the control group (p<0.05). Completing
toilet training after three years of age was 76% and 32% in the study and control groups, respectively (p<0.05).
The rate of starting toilet training together during the day and night in the study group was significantly lower
than in the control group (5.5% vs. 27.4% in the control group, p <0.05). Similarly, 65.3% of mothers of children
with Ul continued to tie diapers while toilet training, while only 37.3% of mothers of the control group tied
diapers at night (p=0.002).

Conclusion: The duration of toilet training of children varies considerably according to the age of the person
responsible for toilet training, whether she had given toilet training before and received training on this subject.

Keywords: Toilet Training, Urinary Incontinence, Enuresis Nocturna, Daytime Enuresis, Diaper.

Ozet

Giris ve Amac: Bu arastirmada, ebeveynlerin idrar kagirma (eniirezis nokturna ve giindiiz eniirezisi) olan
¢ocuklarin tuvalet egitimine iligskin bilgi, tutum ve davraniglarini ortaya ¢ikarmak ve idrar kagirmasi olmayan
¢ocuklarla karsilastirmay1 amagladik.

Yontem: Calisma, kurumumuza idrar kagirma (gece ve giindiiz) sikayeti ile bagvuran 5 — 17 yas arasi 100 gocuk
hasta iizerinde gergeklestirildi. Katilimeilardan iki uzman hekim tarafindan hazirlanan ve 50 sorudan olusan 2
boliimden olusan bir anketi yanitlamalar1 istenmistir.

Bulgular: Tuvalet egitimine 2 yasindan 6nce baglamay1 destekleyen annelerin oram ¢alisma grubunda %19.7
olup, kontrol grubuna gore anlamli olarak diistiktii (%33.4, p=0.03). Tuvalet egitimi 3 aydan uzun siiren
¢ocuklarin orani c¢aligma grubunda %56 kontrol grubunda %10,8 idi (p<0.05). Ayrica tuvalet egitimini 3
yasindan sonra tamamlama orani ¢alisma grubu ve kontrol grubunda sirastyla %76 ve %32 idi (p<0.05). Caligma
grubunda gece ve giindiiz birlikte tuvalet egitimine baslama orani kontrol grubuna goére anlamli olarak diisiiktii
(calismada %5.5, kontrol grubunda %27.4, p<0.05). Benzer sekilde Ul olan ¢ocuklarin annelerinin %65.3'i
tuvalet egitimi sirasinda gece bez baglamaya devam ederken, kontrol grubundaki annelerin sadece %37.3"i gece
bez baglamaya devam etti (p=0.002).
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Sonug¢: Cocuklarin tuvalet egitimi siiresi, tuvalet egitiminden sorumlu kisinin yasina, daha dnce tuvalet egitimi
verip vermedigine ve bu konuda egitim alip almadigina gore oldukca degismektedir. Cocugun tuvalet egitimine
hazir olduguna karar vermek ve belirli metodolojilerle sakin ve sabirli bir sekilde ilerlemek 6nemlidir.

Anahtar Kelimeler: Tuvalet Egitimi, Idrar Kagirma, Gece Idrar Kacirma, Giindiiz idrar Kagirma, Bebek Bezi.

INTRODUCTION

Toilet training is an important aspect of early childhood. It involves a complex integration of
neurological and behavioral mechanisms in the growth and development process. At the age
of 1 — 3, or when the child starts walking, the ability to control the functions of holding or
releasing stool begins as a result of the maturation of the nerves that go to the muscles that
contract the anus (1). Children need to gain healthy bladder and bowel control skills for a
healthy life and self-confidence. Problems with the urinary and excretory systems can be very
stressful for the family and the child. The child's school and social life are also affected since
wrong toilet training methods play a role in these problems (2).

Urinary incontinence (UI) is one of the most common complaints in childhood. It is defined
as enuresis intermittently during the day and night in children over five without any
underlying organic cause (3). The condition is common among school-age children and has
psychological and social effects on the family and the child. It has been reported to decrease
the child's self-esteem, cause behavioral problems and decrease school success (4). Children
with urinary incontinence are more likely to suffer psychiatric disorders such as excessive
irritability and depression due to feeling insecure, nervous, and unsuccessful in social
environments and friend relations (5). Moreover, especially mothers may also be affected due
to the roles of child care and housework, and their quality of life decreases. They can spare
less time for themselves and limit themselves from social life (5, 6).

Behavioral approaches of parents towards toilet training are effective in the toilet training
process. He concluded that negative attitudes increase children's extroverted problem
behaviors and complicate the toilet training process. Cultural differences can also impact the
child's toilet starting age (7).

In addition to the parental attitudes toward toilet training, it is necessary to consider the
physical and psychological readiness of the child. In the studies conducted on this subject, it
has been found that during the toilet training process, parents need information and support to
recognize the indicators that their children are ready for toilet training and that the lack of
knowledge and support increases the stress in the toilet training process (8).

There are well-known risk factors such as male gender, family history, and behavioral
problems for urinary incontinence (9). However, the literature on the relationship between
toilet training (TT) and Ul needs to be improved. A very recent systematic review has
reported that prolonged diaper use, delay in the start or completion of the TT, and use of
coercive approaches increase the risk of primary enuresis nocturna. Still, their results can not
be expanded to children with daytime enuresis (10).

In this research, we aimed to elucidate parents’ knowledge, attitude, and behavior regarding
toilet training of children with urinary incontinence (enuresis nocturna and daytime enuresis)
and compare the results with children without urinary incontinence.
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METHOD

The study was conducted among 100 pediatric patients who were admitted to the pediatric
outpatient clinics of Behcet Uz Children's Hospital. The children between 5 — 17 years
applying for any reason to our institution were asked if they had Ul (night and daytime), and
the parents of children who stated ‘yes’ were invited to participate in the study. All
procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2008. Ethics committee approval has been granted from our
institution in 2021 with protocol number 618, and informed consent has been obtained from
all participants.

The participants were requested to answer a 2-part-questionnaire including 50 questions
prepared by two specialist physicians. The first part of the questionnaire included 12
questions and was designed to determine the sociodemographic characteristics of the family.
The questions, between 12 and 48, were designed to evaluate the parents’/caregivers’ attitudes
and behavior based on the ‘Guide to Toilet Training” by The American Academy of Pediatrics
(8). Question 49 was asked only to the study group as it evaluated primary or secondary
enuresis, and question 50 was asked only to boys as it assessed if the child was circumcized
during the TT period.

The children who had urinary incontinence with an organic cause (urinary tract infection,
Diabetes Mellitus, Diabetes Insipidus, Cerebral Palsy, neurologic disorders such as spina
bifida, and genitourinary system anomalies) were excluded. The children of similar age and
gender who did not have Ul constituted the control group.

Statistical Analysis

G*Power 3.1.9.4 (Faul and Erdfelder 1998) analysis program was utilized to calculate the
study’s sample size. It was concluded that 134 subjects, 67 cases, and 67 controls, should be
recruited with a moderate effect level of 0.5, 80% power of 0.05 Type 1 error. As a result,
considering that 10% of data may be lost in our study, it was decided to include 150 cases (75
cases, 75 controls).

The data were analyzed via SPSS 21.0 (Statistics Package for the Social Sciences, IBM Corp.,
Armonk, NY) program. For categorical data, frequency and percentage will be given as mean,
standard deviation, median, minimum, and maximum descriptive value for continuous data.
Kolmogorov-Smirnov Test will determine the normality test of data. The measurements'
kurtosis values and skewness are between +3 and -3, which is considered sufficient for the
normal distribution. The difference between the age variables of the mother and the child
according to the group was analyzed with the Student t-test. The relationship between the
group regarding TT was analyzed with the Chi-square test. The results will be considered
statistically significant when the p-value is less than 0.05.

RESULTS

A total of 100 patients were enrolled within the scope of this research. The mean age of the
study population (n=68) was 8.20+£2.39 years, and the control group (n=32) was 8.35+£3.11.
The female-to-male ratio was 40/35 in the study group and 42/33 in the control group. There
was no difference between the groups regarding age and gender (p<0.05). The baseline
demographics of the participants are elaborated in Table 1.
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Table 1. Baseline Demographics of the Study Population

Children with Ul Control Group p-value

Female % 53% 54% 0.008
Male % 47% 46% 0.008
Children Age * 7.82+2.39 8.9 0.049*
Mother Age 34.96+5.77 37.11£5.16 0.023*
Age of Becoming a mother 26.01 26.22 0.812
Education Level of mother 0.014

Primary School 37.3% 30.7%

Middle School 44.3% 29.3%

University 18.7% 40.0%
Low income status (%) 45.3% 20.8% 0.006
Presence of Enuresis in | 95.8% 57.1% 0.007
Siblings (%)
Enuresis in the parent (%) 87.3% 33.8% 0.000*

*Median=SD (SD: standard deviation).

Mothers' educational level was higher in the control group (40%) compared to the study group
(18.7%) (p=0.014). When the study group was evaluated in terms of economic status, 45.3%
of the patients in the study group had a lower or equal income than their expenses. This rate
was 20.8% in the control group, with a statistically significant difference (p=0.006).

The rate of history of urinary incontinence in siblings was 95.8% in the study group and
57.1% in the control group (p=0.007). When parents were asked about their childhood history
of urinary incontinence, this rate was 87% in the study group and 33.8% in the control group.
The difference was statistically significant (p=0.000) (Table 1).

One of the most important findings in terms of toilet training between the study and control
groups was the time and duration of toilet training. The rate of mothers who support starting
toilet training before 2 years of age was 19.7% in the study group and significantly lower than
the control group (33.4%, p=0.03). The rate of children whose TT lasted over 3 months was
56 % in the study group and 10.8% in the control group (p<0.05).

In addition, the rate of completing toilet training after 3 years of age was 76% and 32% in the
study group and control group, respectively (p<0.05). In our study, while the rate of failing to
complete toilet training within the targeted time was 56% in the study group, it was only 8%
in the control group.

Another important finding in the study was related to the way of starting toilet training. The
rate of starting toilet training together during the day and night in the study group was
significantly lower than in the control group (5.5% in the study vs. 27.4% in the control
group, p <0.05). Similarly, 65.3% of mothers of children with Ul continued to tie diapers
while toilet training, while only 37.3% of mothers of the control group tied diapers at night
(p=0.002).

Another area for improvement regarding toilet training was whether the training was
interrupted. While the rate of interruption of toilet training for any reason in the study group
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was 20.8%, it was 6.9% in the control group, and the difference was statistically significant
(p=0.016) (Table 2).

Table 2. Influential Factors in Deciding to Start Toilet Training

Children with Ul Control Group p-value

Child related (%) 32 68 0.000*
Seasonal (%0) 72 34 0.000*
Diaper Cost (%) 12 0 0.002

When the participants were asked about the situations in that, they had difficulty during the
toilet training, 48% of them in the study group reported that they dealt with stubbornness,
fear, and embarrassment. The control group's rate of dealing with these stressors was 12%
(p=0.000). When we questioned whether the punishment method was applied during the
training in both groups, we observed that the rate of applying the punishment method was
28% in the study group, and 6.7% in the control group (p=0.016). Similarly, while the rate of
application of the reward method (loving, kissing, giving reward) was 49.3% in the control
group, this rate was 6.7% in the study group. The reward method was applied more
commonly in the control group (p=0.000) (Table 2). The behavior of holding urine and stool
during toilet training was observed in 64.0% of the study group and 33.3% of the control
group. In addition, the 8% urinary tract infection rate during toilet training was 46.7% and
14.9% in the study group and control group, respectively (Table 2). Also, 41.3% of the
participants in the study group stated that they had constipation problems, while this rate was
20.3% in the control group (p=0.005) (Table 2).

There were also some other factors than age in deciding to start toilet Training, such as
seasonal factors and diaper costs. When we compared the reasons to start toilet training
between groups, we found that 72.0% of the study group decided to start toilet training
seasonally, planning to start and finish training during summer. On the other hand, the rate of
planning training due to seasonal reasons was 34% in the control group (p=0.000). The
reasons for deciding to start toilet training are presented in Table 3.

Table 3. Factors associated with toilet training in the case and control groups
Children with Ul Control Group

Age to start education is greater than | 76% 22% 0.104
36 months %

Training duration more than 3 months | 56% 10.8% 0.000*
%

Training with Turkish toilet % 40.8% 22.5% 0.015
Continuation of meringue at night | 65.3% 37.3% 0.02
during training %

Interruption during training % 20.8% 6.9% 0.016
Starting education at the same time | 5.5% 27.4% 0.02
day and night %

When the participants (of both the study and control groups) were asked about their source of
knowledge during toilet training, the most common sources were relatives, neighbors, and
grandmothers (39.4%). The second most common source that they received information was
the internet and social media (31.3%). The proportion of parents who receive information
from a pediatrician or health professional in the entire population was quite low (13.3%).

actamedicaruha.com Page 552


https://actamedicaruha.com/index.php/pub

Parenting Attitude on Toilet Training of Children with Urinary Incontinence. Coskunol F, et al.

DISCUSSION

Toilet training is the child's gaining control of stool and urine in the state of sleep and
wakefulness, noticing that the toilet is coming without help and reminding, going to the toilet
and meeting his needs. The period when toilet training will begin corresponds to the age range
of 1 — 3. Every child has no valid date for when toilet training will begin. Voluntary control of
the anal and urethral sphincters is usually 18 — 24 weeks after the child starts walking.

Toilet training should be started when both the child and the parent are willing and able to
participate (8). When we look at the findings of our study, it is seen that 95% of the
participants describe the factor that is effective in deciding to start toilet training as the
readiness of the child The behaviors of children should be independently evaluated as signals
of being ready for toilet training differs from individual to individual (9).

The interval in which the child fully acquires toilet training is expressed as an average of 5
months (10). In the study of Schum, the girls started toilet training at 24 months and boys at
29 months, and it was reported that the time to complete toilet training was 6 months for girls
and 7.5 months for boys (10). Their findings differed from our study in terms of gender and
time completed according to the duration of toilet training. In the study conducted by
Albaramki et al., toilet training was started in 22.5 to 26.5 months. It was stated that it was
completed in a month, and the difference was expressed as 4 months (11). In our study, the
rate of children whose TT lasted over 3 months was 56 % in the study group and 10.8% in the
control group.

The most appropriate age range for starting toilet training is 22 — 36 months (5). There is also
information in the literature that the age range of 18 — 36 months is specified as the age of
toilet training. However, although the time for each child to be ready for toilet training is
different, toilet training is expected to be completed at 3 (7). The rate of mothers who support
starting toilet training before 2 years of age was 19.7% in the study group, significantly lower
than in the control group. The proportion of completing toilet training after 3 years of age
was 76% and 32% in the study group and control group, respectively (p<0.05). In our study,
the rate of failing to complete toilet training within the targeted time was 56%

In this context, the start and end times indicated in the literature and the result of our study
are parallel. Although the literature does not provide a consensus on the most appropriate age
to start and complete toilet training, it has been observed that the age of starting toilet training
occurs in a later period when training was started earlier in previous years. In the historical
process, parents' finding it easier to use ready-made diapers instead of washing diapers can be
said to be effective.

According to the parents, 43.5% of the parents think that their child is ready, 14.7% of them
show interest in the toilet behavior of others, 14.6% of them start to give toilet training to their
child because they observe that the child does not want to use diapers anymore (12). The state
of being ready for toilet training was elaborated as not wanting to be tied to a diaper, wanting
to go to the toilet himself, staying dry for a long time, and trying to hide when he comes to the
toilet. In another study, the rate of participants who stated that the period of prolonged dryness
of the child was higher at night than at daytime, and dryness at night was significantly more
satisfactory (13). In our research, the rate of starting toilet training together during the day and
night in the study group was significantly lower than in the control group (5.5% in the study
vs. 27.4% in the control group, p <0.05). Similarly, 65.3% of mothers of children with Ul
continued to tie diapers while toilet training, while only 37.3% of mothers of the control
group tied diapers at night (p=0.002).
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In the literature, it has been stated that 7 — 8 times incontinence between the ages of 2 -5 is a
normal development (14) stated in his research that the frequency of urinary incontinence is
more than 6 times. In the study of Hooman et al., 566 children were examined, and it was
stated that the children leaked urine 5-7 times. It is understood that the result of our study is
less than the frequencies given in the other research results and the literature. In their study,
Huang et al. concluded that early initiation of toilet training increases the frequency of urinary
continence at night and during the day (7).

Paquet et al. found that during the toilet training process, parents need information and
support to recognize the indicators that their children are ready for toilet training and that the
lack of information and support increases the stress in the toilet training process (16). In our
study, the low rate of training on toilet training and the decrease in the time allocated to the
child due to the high rate of working mothers may have been effective in experiencing
difficulties during toilet training.

The permissive attitude of the parents explains why the child who gains urine control at the
age of 4 could not achieve the gain in the expected time (1 — 3 years). Permissive parents act
with a flexible approach (16). Cultural differences can also have an impact on the child's toilet
starting age. More flexible thinking of the parents would facilitate the process so the child can
independently gain control of urination/defecation. Therefore, the urine/defecation control age
is older. Children who gain urine control at the age of 4 compared to other children are
neglected due to the permissive attitudes of their parents, and they acquire the ability to hold
urine late (1).

CONCLUSION

The duration of toilet training of children varies considerably according to the age of the
person responsible for toilet training, whether he/she had given toilet training before and
received training on this subject. It is important to decide that the child is ready for toilet
training and to proceed calmly and patiently with certain methodologies.
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Ozet

Giris ve Amac: Servikal spondilotik miyelopati ve servikal spondilotik radikiilopati orta yas iistii bireylerde en
sik goriilen dejeneratif omurga patolojileridir. Servikal vertebra omurganin en hareketli boliimiidiir. Radyolojik
incelemeler omurga yapist hakkinda bilgi verse de fonksiyonel olarak herhangi bir veri saglamamaktadir. Bu
calisma kapsaminda dinamik manyetik rezonans goriintiilemenin servikal spondilopatik miyelopatinin cerrahi
kararin1 vermede yardime1 olup olmadiginin arastirilmasi amaglanmustir.

Yontem: Bu c¢alismada, cerrahi tedavi uygulanan 123 kadm ve 135 erkekten olusan 258 SSM ve/veya SSR
hastasinin klinik 6zelliklerini, radyolojik bulgular1 ve cerrahi operasyon sonuglari incelenmistir. Tim seviyeler
i¢in lateral grafilerde kanal ¢aplari, aksiyal BT kesitlerinde ise 6n-arka ¢aplar 6l¢iildii. Fleksiyon, ekstansiyon ve
notr 6n-arka aksiyal MRG kesitinde tiim seviyeler i¢in kanalin ¢aplar1 6lgiildii. Hastalarin klinik durumu SSM i¢in
kullanilan dort yaygin siniflandirmaya (JOA, Nurick, Mann ve Symon ve Launder) gore degerlendirilmistir.
Bulgular: Dinamik MRG incelemelerinde ortalama AP cap degerlerine gore kanalin fleksiyonda (8.09 mm)
ortalama 1.05 mm (%14.9) genisledigi, ekstansiyonda (6.10 mm) 0.94 mm (%13.4) daraldig1 goriildii. Ortalama
fleksiyon ve ekstansiyon MRG sonuglar1 arasindaki fark 1.99 mm bulundu. MRG o6l¢iimleri ile BT dl¢timleri
arasindaki fark istatistiksel olarak anlamli bulundu (Student t-test, p<0.001, Wilcoxon signed-rank test, p<0.05).
Dinamik MRG incelemesinin 6zellikle SSM etiyolojisinin dinamik nedenlerini goriintiillemede yardimei oldugu
saptanmustir. Rutin rontgenlerde olgularin %25.6'sinda instabiliteden siiphelenilirken, dinamik MRG tetkikleri
sonrasinda  olgularin  %54.3'linde instabilite saptandi. Ozellikle hiperekstansiyonda retrolistezisin,
hiperfleksiyonda ise segmental agir1 hareketin ortaya ¢iktigi gorilmiistiir.

Sonuc: Fleksiyon ve ekstansiyon sirasinda ¢ekilen sagittal ve aksiyal dinamik MR goriintiilerinin yani sira
transvers alan Ol¢iimleri arasinda korelasyon kurulmali ve cerrahi planlama buna gore yapilmalidir. Omurilik
hastaliklarinda en 6nemli prognostik gostergeler olan kord basist ve kordun enlemesine alani ile omurilik alani ve
subaraknoid bosluktaki degisiklikler, MR goriintiilerinin dinamik aksiyal kesitleri ile saptanabilmektedir. Dinamik
MR goriintiileri, servikal spondilotik miyelopatinin cerrahi tedavisine iliskin karar verme siirecinde yardimci
olabilir.

Anahtar Kelimeler: Servikal Spondilotik Miyelopati, Servikal Spondilotik Radikiilopati, Dinamik Manyetik
Rezonans Goriintiileme.

Abstract

Introducttion and Objective: Cervical spondylotic myelopathy and cervical spondylotic radiculopathy are the
most common degenerative spine pathologies in middle-aged individuals. The cervical vertebra is the most mobile
part of the spine. Although radiological examinations give information about the structure of the spine, they do
not provide any functional data. This study aimed to investigate whether dynamic magnetic resonance imaging
helps make the surgical decision of cervical spondylotic myelopathy.
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Method: In this study, the clinical features, radiological findings and surgical results of 258 SSM and/or CSR
patients, 123 women and 135 men, who underwent surgical treatment were examined. Canal diameters on lateral
radiographs and anterior-posterior diameters on axial CT sections were measured for all levels. The diameters of
the canal were measured for all levels in the flexion, extension, and neutral anteroposterior axial MRI section. The
clinical status of the patients was evaluated according to the four common classifications used for SSM (JOA,
Nurick, Mann and Symon, and Launder).

Results: According to the mean AP diameter values in dynamic MRI examinations, it was observed that the canal
expanded by an average of 1.05 mm (14.9%) in flexion (8.09 mm) and narrowed by 0.94 mm (13.4%) in extension
(6.10 mm). The difference between mean flexion and extension MRI results was 1.99 mm. The difference between
MRI and CT measurements was statistically significant (Student t-test, p<0.001, Wilcoxon signed-rank test,
p<0.05). Dynamic MRI has been found to be particularly helpful in visualizing the dynamic causes of SSM
etiology. While instability was suspected in 25.6% of the cases in routine X-rays, instability was found in 54.3%
after dynamic MRI examinations. It is observed that retrolisthesis especially in hyperextension and segmental
excessive movement in hyperflexion.

Conclusion: Correlation between transverse area measurements as well as sagittal and axial dynamic MR images
taken during flexion and extension should be established, and surgical planning should be done accordingly. Cord
compression and transverse area of the cord, changes in the spinal cord area, and subarachnoid space, the most
important prognostic indicators in spinal cord diseases, can be detected by dynamic axial sections of MR images.
Dynamic MR images can assist in decision-making regarding the surgical management of cervical spondylotic
myelopathy.

Keywords: Cervical Spondylotic Myelopathy, Cervical Spondylotic Radiculopathy, Dynamic Magnetic
Resonance Imaging.

GIRIS

Servikal spondilotik miyelopati (SSM) ve servikal spondilotik radikiilopati (SSR) orta yas tsti
bireylerde en sik goriilen dejeneratif durumlardir. Insan 6mriiniin uzamasi ve daha hareketsiz
bir yasam tarziyla birlikte goriilme siklig1 da artmistir. Tan1 sikliginin artmasindaki en 6nemli

faktor, basta BT ve MRG olmak {izere goriintiileme tekniklerinin kullanilmasidir. Ek olarak
“Senil ylirliylisiiniin” SSM'nin son agamasinin gostergesi oldugu belirtilmektedir (1).

Servikal spondilotik miyelopati tanisi, iyi bir tibbi 6ykii ve fizik muayene gerektirir. SSM tenar-
hipotenar atrofi, spastik parezi ile birlikte alt ekstremitelerde motor defektler ve arka kolonla
ilgili ataksi ile gosterilir. Genel olarak dermatomal agr1 bu hastalarda birincil problem degildir
(2). Ancak ensede agr1 ve oksipital agr1 en sik sikayetlerdir. Spondilozlu tiim hastalarda
omurilik tutulumu sart degildir. Bu nedenle spondilozu olan her bireye SSM tanis1 koymak
dogru degildir. Caligmalar, servikal spondilozun 50 yas iistli bireylerin %50'den fazlasinda
gortldiiglinii gostermistir; ancak, bu hastalarin sadece kiigiik bir grubunda SSM gozlenir.
Dogustan dar kanal varligt SSM gelisiminde en onemli faktordiir. Miyelopatili hastalarin
%72'sinde dogustan dar kanal oldugu saptanmistir (3, 4).

Genel bir kural olarak radyolojik spondilotik degisiklikler ile nérolojik defisit arasindaki iligki
zayiftir. Ayrica, osteofitlerin bliyliime hizi ile ndrolojik kotlilesme arasinda bir iligki yoktur.
SSM'nin tanis1 ve tedavisinde radyolojik tani 6nemli bir yer tutar. Siradan rontgenler ve
miyelografi ile tan1 koymaya ¢alisildiginda etyopatogenezden sorumlu bir¢ok faktdriin gézden
kagmasi tan1 ve tedavinin yetersiz kalmasina neden olmustur (5). Gilinlimiizde MRG'nin spinal
patoloji vakalarinda kullanilmasi, SSM'nin tan1 ve tedavisinde yapilacak asil isi baslatmistir.
MRG teknolojisinin gelismesiyle ortaya ¢ikan yeni bir inceleme yontemi olan fleksiyon-uzatma
pozisyonlarinda ¢ekilen dinamik MRG'nin, pozisyona gore degisen kanal ve kordonun
goriintiilenmesinde ve sorumlu tutulan faktorlerin goriintiilenmesinde faydali olacag:
distintilmektedir (6).
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Servikal spondilotik miyelopati, omurgadaki dejeneratif degisiklikler kordun ve yakin yapilarin
sikismasina neden olarak zamanla sinsi gelisen ndrolojik bir durumdur. Yetigkinlerde omurilik
yaralanmasinin en yaygin seklidir; yine de teshisi genellikle gecikir. Kanalin spondilotik
degisikliklerinin altinda ¢esitli siirecler yatar ve statik ve dinamik faktorlere ayrilir. Kordon
stkismast kanit1 olan tiim hastalar semptomlar géstermez ve hastaligin ilerlemesi hastaya gore
degisir (7).

SSM'nin ayirt edici semptomlari, el becerisinde azalma ve ylirlime dengesizliginin yani sira
duyusal ve motor islev bozuklugunu igerir. Manyetik rezonans goriintiilleme, SSM siiphesi olan
hastalarda tercih edilen goriintilleme yontemidir, ancak kontrendikasyonlar1 olan hastalarda
bilgisayarli tomografi miyelografi kullanilabilir. Hafif SSM'li hastalar cerrahi veya cerrahi dis1
olarak tedavi edilebilirken, orta-agir hastaligi olanlar operatif olarak tedavi edilir. Teshis ve
tedavideki gecikmeden kaynaklanabilecek uzun vadeli sakatlik nedeniyle, SSM oldugundan
stiphelenilen herhangi bir hasta i¢in derhal bir ndrosirurji uzmanina yonlendirilmesi onerilir (8).

Servikal vertebra omurganin en hareketli bolimidiir. Radyolojik incelemeler omurga yapisi
hakkinda bilgi verse de fonksiyonel olarak herhangi bir veri saglamamaktadir. Fleksiyon
durusunda omurilik gerilir ve On tarafta yer alan osteofitik degisikliklerin basis1 artmaktadir.
Ekstansiyon durusunda ise spinal kanal daralmakta, omurilik kisalmakta ve genislemekte ve
arka tarafta yer alan posterior ligamentlerin basis1 artmaktadir. Bu ¢aligsma kapsaminda dinamik
manyetik rezonans goriintiilemenin servikal spondilopatik miyelopatinin cerrahi kararini
vermede yardime1 olup olmadiginin arastirilmasidir.

YONTEM

Bu ¢alismada, cerrahi tedavi uygulanan 123 kadin ve 135 erkekten olusan 258 SSM ve/veya
SSR hastasinin klinik 6zelliklerini, radyolojik bulgulart ve cerrahi operasyon sonuglari
incelenmistir. Arastirmaya dahil edilen hastalarin ortalama yas1 51 yildir (aralik 32 ile 73 yil).

Dinamik MRG incelemeleri 1.5 Tesla giiciinde siiper iletken miknatis faz dizili spinal bobin
kullanilarak yapildi. Her hasta icin sagittal fast spin eko T2'de (TR: 5000, TE: 110, FOV: 28
cm, kesit kalinligt: 3 mm, kesit araligt: 0,3 mm, 384x192 matris, on iki kesit) notr pozisyonda
gorlintiiler alindi. Sagital spin eko T1 (TR: 500, TE: 14, FOV: 28 cm, kesit kalinlig1: 3 mm,
kesit aralig1: 0,3 mm, 512x224 matris, on iki kesit) ve eksenel gradiyent eko T2 (TR: 600, TE:
12, FOV: 18 cm, kesit kalinlig1: 3 mm, kesit araligi: 1 mm, 256x192 matris ve her disk alam
icin en az dort kesit) olarak bakildi. Daha sonra oksipital bolgenin altina lastik yastiklar
konularak fleksiyon saglandi. Hastanin tolere edebilecegi kadar yastik kullanildi (boyu en az
15 cm). Sagital fast spin eko T2 kesitleri ve gradiyent eko aksiyal T2 kesitleri de bu pozisyonda
alindi. Kanal c¢ap1 ve alan 6l¢iimleri igin MR cihazi 6l¢iim yazilimi kullanildi.

Tiim seviyeler i¢in lateral grafilerde kanal caplari, aksiyal BT kesitlerinde ise on-arka ¢aplar
olctildii. Fleksiyon, ekstansiyon ve ndtr on-arka aksiyal MRG Kesitinde tiim seviyeler i¢in
kanalin caplar1 Olgiildii. Hastalarin klinik durumu SSM icin kullanilan dort yaygin
siiflandirmaya (JOA, Nurick, Mann ve Symon ve Launder) gore degerlendirilmistir.

Toplam 258 vakada 567 seviyede cerrahi uygulanmistir (vaka bagina ortalama 2.2 seviye).
Detaylar1 incelendiginde 217 olguda (%84.1) anterior yaklasim, 33 olguda (%12.8) posterior
yaklasim ve sekiz olguda (%3.1) anterior + posterior kombine yaklasim kullanilmistir.
Hastalarin takip siireleri 4 ay ile 71 ay (ortalama 25.5 ay) arasinda degismektedir.

actamedicaruha.com Sayfa 558


https://actamedicaruha.com/index.php/pub

Servikal Spondilotik Miyeloradikiilopatinin Tam Ve Tedavisinde Dinamik Servikal MRG’nin Onemi.
Firiddin MN.

BULGULAR

Siradan rontgenlerde ortalama kemik kanal ¢ap1 13.56 mm iken, aksiyal BT ile elde edilen
ortalama rakam 9.84 mm (fark 3.725 mm — %27.4 daha dar) ve kemik kanali 6l¢limiiniin daha
giivenilir oldugu sonucuna varilmistir. Aradaki fark istatistiksel olarak anlamlidir (Student’s t-
testi, p<0,001; Wilcoxon signed-rank test, p<0,05). Bunun sebeplerinin, siradan rontgenlerde
goriilen kalite farkliliklari ve siradan rontgenler kullanilirken 6l¢tim hatalar1 oldugu
diistiniilmektedir.

Diskler, baglar ve yumusak dokular i¢in diger goriintileme tekniklerinden istiin olan MRG
kullanildiginda, AP capinin (ortalama 7.04 mm), BT'de bulunandan 2.8 mm (% 28.5) daha dar
ve siradan rontgenlerde bulunandan (%48.1) 6.52 mm daha dar olarak gozlenmistir. MRG
Olctimleri ile X-1s51m1 Sl¢iimleri arasindaki farkin yanmi sira MRG o6lgiimleri ile BT 6l¢timleri
arasindaki fark istatistiksel olarak anlamli bulundu (Student's t-test, p<0,001 ve Student t-test,
p<0,001, sirastyla).

Dinamik MRG incelemelerinde ortalama AP cap degerlerine gore kanalin fleksiyonda (8.09
mm) ortalama 1.05 mm (%14.9) genisledigi, ekstansiyonda (6.10 mm) 0.94 mm (%13.4)
daraldig1 goriildii. Ortalama fleksiyon ve ekstansiyon MRG sonuglar: arasindaki fark 1.99 mm
bulundu (Sekil 1A, B). MRG olgtimleri ile BT ol¢iimleri arasindaki fark istatistiksel olarak
anlamli bulundu (Student t-test, p<0.001, Wilcoxon signed-rank test, p<0.05).

( | g \
Sekil 1. 66 yasinda kadin. Olgu 4'iin fleksiyon (a) ve ekstansiyon (b) dinamik MR incelemeleri.
A) Fleksiyon MRG'de 6n-arka ¢ap degerleri: C3/4: 9,0 mm, C5/6: 8,0 mm, C6/7: 7,5 mm.

B) Ekstansiyon MRG'de on-arka ¢ap degerleri: C3/4: 4,5 mm, C5/6: 5,0 mm, C6/7: 5,9 mm. Spinal kanalin
ekstansiyonu azalir ve miyelopati i¢in agiklama saglar.
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Dinamik MRG incelemesinin 6zellikle SSM etiyolojisinin dinamik nedenlerini (instabilite)
goriintliilemede yardimci oldugu saptanmistir. Rutin rontgenlerde olgularin %25.6'sinda
instabiliteden siliphelenilirken, dinamik MRG tetkikleri sonrasinda olgularin %54.3'linde
instabilite saptandi. Ozellikle hiperekstansiyonda retrolistezisin, hiperfleksiyonda ise
segmental asir1 hareketin ortaya ¢iktig1 goriilmiistiir (Sekil 2).

- kA

Sekil 2. 46 yasinda erkek. Sagital ve eksenel dinamik MRG. Sabit disk, osteofit +OPLL. Spinal kanal ekstansiyo
durusunda daralir.

Calisma boyunca MRG incelemeleri sirasinda rutin omurilik alani dl¢timleri de yapilmastir.
Subaraknoid alanlar ilk iki Ol¢lim arasindaki farklara gore hesaplanmistir. Sonu¢ olarak
transvers omurilik alani 6l¢iimlerinde literatiirde belirtildigi gibi en dar yer (ortalama 55,97
mm?2) esas alinmasina ragmen bu Ol¢iimiin heniiz yeterli olmadigi ve transvers kanal
Ol¢limlerinin de dikkate alinmasi gerektigi goriilmiistiir. Bu farkin hiperfleksiyon ve
hiperekstansiyonda degiskenlikten kaynaklandigi (ortalama degisiklik %30) (Sekil 3)
Oongoriilmiistiir. Bu d6l¢iimler arasindaki fark istatistiksel olarak anlamli bulunmustur (Student
t-test, p<0.001, Wilcoxon signed-rank test, p<0.05).

Sekil 3. 60 yasinda bir erkek. Dinamik MRG'de omurga bolgesinin ameliyat dncesi ve ameliyat sonrasi antero-
posterior ve enine kesitleri.

e - _‘- " g 0 N
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En siddetli 33 SSM vakasinda (konjenital dar kanal vakalarinin %19.3'i ve tiim SSM'lerin
%12.8'1) buldugumuz kombine kisa pedikiil anomalisini gézlemlenmistir.

Olgularmm klinik degerlendirmesinde JOA, Mann, Symon ve Nurick degerlendirme skalalar1
kullanilmistir. Ameliyat oncesi ortalama JOA indeksi 10.8, Nurick skala indeksi 2.62 ve Symon
skala indeksi 2.39 olarak gozlenmistir.

TARTISMA

Servikal spondilotik miyelopati, 40 yas istii bireylerde en sik goriilen servikal omurilik
hastaligidir. Bu hastalara uygulanmas1 gereken tedavi sekli tartismalidir. Ozellikle MRG'nin
rutin olarak kullanilmaya baslanmasiyla bu lezyonlarin tani ve tedavisinde gelismeler
gozlenmistir (1, 3).

Servikal spinal MR incelemeleri tipik olarak hasta sirtiistii pozisyonda, spinal incelemeler igin
gelistirilmis bir alic1 hastanin ense ve sirt altina yerlestirilerek yapilir. Boyun nétr
pozisyondadir. Boylece omurlar ile disklerin konturlart arasindaki iligkiler, patolojik
degisiklikler minimal seviyelere inerek goriintiillenmis olur. Rutin ndtr goriintiilemenin bu
yetersizligi MRG uygulamasinin erken doneminde ortaya ¢ikmig ve bircok arastirmact elde
edilen bilgilerin semptomatik klinik durumu daha net gosterebilmesi icin ¢esitli pozisyon ve
manevralar denemistir (9 — 11).

Fleksiyon-ekstansiyon sirasinda goriintii alinmasi bu amagla en sik kullanilan teknik olmustur
(11). Benzer nedenlerle foramende rotasyon sirasinda meydana gelen degisiklikler de
incelenmistir. Disklerin ve kemik konturlarinin CSM ile iliskileri aktif arastirma konusu olmaya
devam etmektedir. Fleksiyon-ekstansiyon sirasinda goriintiileme ¢esitli teknikler kullanilarak
yapilabilir. En basit ve en yaygin yontem, oksipital bolge altina yerlestirilen desteklerle
kaldirmaktir. S6z konusu destegin servikotorasik bileskeye kaydirilmasi ekstansiyon elde
etmek icin kullanilir ve bu pozisyonlarda alimlar yapilir. Hatta bazi aragtirmacilar standart ara
acilar bile tasarlamislardir (10 — 12). Bununla birlikte, bunlar yaygin olarak bulunmaz veya
yaygin olarak kullanilmaz. Fleksiyon ve ekstansiyon goriintiileri sadece sagittal T2 sekanslari
veya bunlara eksenel T2 sekanslar1 eklenerek alinabilir. Bu goriintiiler oldukga rahatsiz
pozisyonlarda bulunan hastadan kaynaklanan hareket artefaktlarini onlemek icin hizla
almmalidir (13).

MRG bulgulart SSM hastalarinda tedavi seklinin sec¢ilmesi ve prognozun belirlenmesi amaciyla
bircok ¢alismada degerlendirilmistir (12 — 14). Statik nétr gortintiilerde kord kompresyonunun
varlig1 ve miktari, prognoz ile simurli bir korelasyon gostermektedir. Kordondaki patolojik
sinyal degisikliklerinin degerlendirilmesi ile daha iyi prognoz saglanabilir. Miyelopati-
miyelomalaziyi yansitan bu artmig T2 sinyal alanlari, minimal olduklarinda kétii prognozlara
0zgli olmamakla birlikte, keskin konturlar ve parlak kirmizi renkte goriinmeleri sartiyla kistik
miyelomalazinin evresindeki tedaviden fayda gdrmeyecek kronik kompresif degisiklikleri
yansitirlar (15). Fokal olarak azalmis bir T1 sinyali, kotii prognozun baska bir gdstergesi olarak
tanimlanmistir. Kordonu ¢evreleyen alanimin da koétii prognoz ile iliskili oldugu bildirilmistir
(11).

Tiim radyolojik goriintiileme yontemleri fonksiyonel bilgi vermekten ¢ok morfolojik
degisiklikler icermektedir. Hipermotilitenin bir sonucu olarak fleksiyon ve ekstansiyon
sirasinda hem mekanik basing hem de vaskiiler lezyon artar. Omurilik fleksiyon sirasinda
gerilir. Ek olarak, osteofitin dnden sikismasi belirginlesir ve kordun 6nden beslenmesi azalir.
Uzatma sirasinda ise kanal daralir, kord kisalir ve kalinlasir ve posterior ligamanin sikismasi
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belirginlesirken, arka bagin retrolistezis ile sikisma artar, hipermobil segment ve bir kiskag
etkisi goriiliir (16).

Bag ve disklere bagl olarak degisen kanal ¢apinin yani sira kanalin sagittal kemik ¢apini
O0lcmek miimkiindiir ve omuriligin ¢ap1, siradan x-'in aksine dinamik MR kullanilarak
Olgiilebilir. Hareketle degisen kordun sikismasini goriintiilemek miimkiindiir. Spinal
patolojilerde prognozun en énemli gostergesi olan transvers kord alanini 6lgmek ve hareketin
kararsiz segment tizerindeki etkisini dinamik eksenel goriintiilerle goriintiillemek esastir (17).

Dinamik servikal MR goériintilleme, 0Ozellikle dejeneratif hastaliklar, travmalar ve
kraniovertebral bileske anomalileri olmak {izere instabilite siiphesi olan her vakada rutin olarak
kullanilmaktadir. Alt1 yillik bir siireci kapsayan bu prospektif calismada, 258 servikal
spondilotik miyelopati ve/veya radikiilopati vakasinda hiperfleksiyon ve hiperekstansiyon
sirasinda dinamik MRG c¢aligmalari, dinamik grafikler, BT ve spinal MRG gergeklestirilmistir
(18).

Radyolojik degerlendirmelerde spondilozun derecesinden ziyade kalan alanin kord tizerindeki
basisi ve hareketini gostermesi agisindan 6nemlidir. Dinamik siradan rontgenler bu hastalar i¢in
yillardir rutin olarak kullanilmaktadir (19).

En popiiler cerrahi yontem ilgili ameliyati anteriordan gerceklestirme egilimidir ¢linkii
kompresyon hem servikal disk hastaliginda hem de SSM'de biiytiktiir. Posterior laminektomi
sadece konjenital dar kanalli servikal miyelopati vakalarinda veya posterior sar1 ligamanin
hipertrofisinin neden oldugu sekonder dar kanal vakalarinda kullanilmalidir. Teknolojinin
gelismesi, mikrocerrahi cihazlar1 ve hizli matkaplar ile dnden miidahaleler komplikasyonsuz
coklu seviyelerde etkin bir sekilde yapilmaktadir (20).

Daha az siklikta olan sinirli tipte SSM'de cerrahi girisimin ve modunun belirlenmesi kolaydir.
Boyle bir durumda ameliyatin basi sinirlart iginde yapilmast yeterli olacaktir. Tek segmentte
anterior basi olan hastalarda smirli diskektomi ve fiizyon yeterli olacaktir. Bununla birlikte,
coklu seviyelerde kompresyon igin ideal cerrahi yaklagimla ilgili tartigmalar devam etmektedir.
Bu gibi durumlarda anterior dekompresyon ve fiizyon, posterior laminektomi veya laminoplasti
secilmelidir (21). Multisegmental SSM i¢in modern tedavi modu mikrocerrahi anterior
dekompresyon + greft ve anterior plak uygulamasidir (22).

Cerrahi girisim birden fazla faktdr g6z oOniinde bulundurularak her hasta i¢in ayr1 ayri
planlanmalidir. Giincel cerrahi serilerin cogu anterior yaklasimin, 6zellikle vertebrektominin
en yiiksek klinik iyilesme oranlarmi sagladigini bildirmektedir. Ote yandan multisegmental
SSM (li¢ veya daha fazla segment) olanlarda laminektomi ile posterior yaklagimin onemli
avantajlar1 oldugu iddia edilmektedir. Boyun omurlarinin diizlesmesi veya anatomik
egriliklerin tersine donmesi durumlarindan kaginilmalidir. Bazi hastalarda hem anterior hem de
posterior yaklagim gerekir. Boyle bir operasyona girismeden Once mutlaka biyomekanik
caligmalar, dinamik goriintiileme, 6zellikle dinamik MRG incelemeleri ve elektrofizyolojik
caligmalar yapilmalidir (23).

Dekompresyon diizeyi sadece klinik bulgular ve siradan rontgenler ile degil, BT ve MRG ile
ozellikle dinamik MRG incelemesi ile de belirlenmelidir. Miidahale i¢in diisiiniilmemis bir
segmentte retrolistezis gibi instabilite kriterleri bulunabilir. Dekompresyon miktar1 ne kadar
fazla ise sonuclarin o kadar basarili oldugu one stiriilmiistiir. Cerrahi morbidite ve boyun
hareketliligi tizerindeki etkisi ¢ok biiyiik degildir. Yetersiz dekompresyon ayrica postoperatif
kotiilesme olasiligini artirir (23).
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Bu caligmada, siradan rontgenlerdeki 6l¢tim hatalari ve yumusak dokularda basi goriintiisiiniin
elde edilememesi nedeniyle dinamik faktorlerin sadece dinamik konvansiyonel filmlerle
belirlenmemesi gerektigi sonucuna varilmistir. Serimizde tiim hastalarda dinamik MRG
kullanilmistir.

Bir¢ok yaslt hastada servikal spondiloz bulunmasina ragmen, her zaman miyelopati ve/veya
radikiilopatiye neden olmaz. SSM etiyolojisindeki en o©nemli mekanik faktér kanalin
daralmasidir ve bunun en sik nedeni kanalin dogustan dar olmasidir.

SONUC

Fleksiyon ve ekstansiyon sirasinda ¢ekilen sagittal ve aksiyal dinamik MR goriintiilerinin yant
sira transvers alan Olgiimleri arasinda korelasyon kurulmali ve cerrahi planlama buna gore
yapilmalidir. Omurilik hastaliklarinda en 6nemli prognostik gostergeler olan kord basisi ve
kordun enlemesine alani ile omurilik alan1 ve subaraknoid bosluktaki degisiklikler, MR
goriintiilerinin dinamik aksiyal kesitleri ile saptanabilmektedir. Dinamik MR goriintiileri,
servikal spondilotik miyelopatinin cerrahi tedavisine iliskin karar verme siirecinde yardime1
olabilir.

Kisaltmalar

BT . Bilgisayarli Tomografi

MRG : Manyetik Rezonans Goriintiileme
SSM : Servikal Spondilotik Miyelopati
SSR : Servikal Spondilotik Radikiilopati

Finansman: Herhangi bir finansal destek yoktur.

Cikar Catismasi: Yazarlar ¢ikar ¢atigsmasi olmadigini beyan eder.

Etik Beyan: izlenen tiim prosediirler, insan deneylerinden sorumlu kurulun etik standartlarma (kurumsal ve
ulusal) ve 2008'de revize edilen 1975 Helsinki Deklarasyonu'na uygun olarak yapilmistir. Kurumumuzdan etik

kurul onay1 alinmigtir. Tiim katilimcilardan bilgilendirilmis onam alinmistir.
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Ozet

Giris: Bu ¢alismada Bazal FSH, Estradiol, ultrason ile 6l¢iilen antral folikiil sayimi (AFS) ve total over voliimii
(TOV) gibi over rezervi (OR) testlerinin Klomifen sitrat (KS) ile yapilan oviilasyon indiiksiyonu sonrast
degiskenligi arastirildi. Bu ¢aligmada ayrica KS ile oviilasyon indiiksiyonu yapilan ve intrauterin inseminasyon
(IUI) uygulanan hastalarda over rezervi testlerin gebelik sonucu agisindan 6ngérme degerinin arastirilmasi
amaglandi.

Yontem: Infertilite sikdyeti ile bagvuran iireme ¢aginda subfertil ve IUI toplam 48 hasta calismaya alindi. flk
sikliisun 3. giinii serum FSH, E2 diizeyleri bakildi. Ayni1 giin transvajinal ultrasonografi ile antral folikiil sayimi
yapilarak hastalarin 3 boyutlu over dlgiimii almip sag ve sol over igin toplam over voliimii hesaplandi. Ikinci
sikliista menstruasyonun 3 ile 7 giinleri arasinda oviilasyon indiiksyonu amagli 50 mg/giin Klomifen sitrat baglandi.
Klomifen sitrat ile O ve IUI sonrasindaki sikliisun 3. giinii OR testleri tekrarlandi. Bu caligmada IUI ile hamile
kalamayan 40 hastadan toplam 23 hastada bir spontan, bir KS kullanilan sikliista ve bir KS kullanim1 sonrasi 6lgiim
yapilabildi.

Bulgular: ilk sikliista 6lgiilen OR testlerine KS 6ncesi dlgiilen OR testleri denildi. Klomifen sitrat dncesi sikliista
ve sonrasindaki sikliista OR testleri 6l¢iilen toplam 23 hastanin degerleri paired t test ile karsilastirildi. Yapilan
istatistiksel analizde klomifen sitrat tedavisi sonrasinda bazal FSH ve E2‘nin artig1 gézlendi, fakat bu artis anlaml
olarak kabul edilmedi (p>0.05). Hormonal OR testleri gibi de ultrasonografi ile 6lgiilen TOV ve TAF degerlerinde
de KS tedavisi sonrasinda da artig saptandi, fakat bu istatistiksel anlamda kabul edilebilir bir artis olarak bulunmadi
(p>0.05). Caligmamizda KS tedavisi ile oviilasyon inditksyonu ve IUI sonrasinda 48 hastadan 8’1 (%16,7) gebe
kalmistir. KS uygulanan ve gebe kalan subfertil hastalar (n=8) bir grup, gebe kalamayan subfertil hastalar (n=40)
da ikinci bir grup olarak ele alinarak OR testleri karsilastirildi ve ROC egrileri olusturuldu. iki grup arasindaki OR
testlerinde anlamli bir fark bulunmada.

Sonug¢: Klomifen Sitrat ile ovilasyon indiiksyonu sonrasi over rezervi testlerinden bazal FSH, bazal E2, TOV ve
TAF anlamli olarak artmamustir. Tk KS ile OI ve IUI sonrasindaki sikliista OR degismemektedir ve tekrarlanmasi
gerekmemektedir. KS ile elde edilen gebeliklerde OR testlerinin prognostik 6énemi olmadigi bulunmus ve yas,
bazal FSH ve E2 degerleri, ultrasonografik parametrelerden de TOV ve TAF sayisinin gebelikleri predikte etme
acisindan prognostik faktor olarak kullanilamayacaklarint sonucuna varilmistir.

Anahtar Kelimeler: Yumurtalik Rezervi Testleri, Oviilasyon indiiksiyonu, Klomifen Sitrat, inseminasyon.

Abstract

Objective: In this study, the variability of ovarian reserve (OR) tests such as basal FSH, estradiol, ultrasound-
measured antral follicle count (AFC), and total ovarian volume (TOV) after ovulation induction with clomiphene
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citrate (CC) was investigated. We also aimed to elucidate the predictive value of ovarian reserve tests regarding
pregnancy outcomes in patients who underwent ovulation induction with CC for intrauterine insemination (1UI).
Methods: This retrospective cohort study included 48 subfertile patients receiving IUI indications. Basal FSH and
E2 levels, AFC and TOV were measured on the third day of the first cycle, in the second cycle when 50 mg/day
of clomiphene citrate was started for ovulation induction, and in the third cycle in 23 patients out of 40 who could
not get pregnant with 1UI.

Results: OR tests between the cycles were compared with the paired t-test. In the statistical analysis, an increase
in basal FSH, E2 , TOV, and TAF was observed after clomiphene citrate treatment, but this increase was not
considered significant (p>0.05). There was no significant difference in OR tests between the group that become
pregnant and the ones that did not have pregnancy after CC and IUI.

Conclusion: According to the data obtained, OR tests do not change in the cycle after the first CC and do not need
to be repeated. We concluded that age, basal FSH and E2 values from OR tests, and TOV and TAF numbers from
ultrasonographic parameters could not be used as prognostic factors in predicting pregnancies in pregnancies
obtained with CC.

Keywords: Ovarian Reserve Tests, Ovulation induction, Clomiphene Citrate, Insemination.

GIRIS

Infertil hastalarda yumurtalik rezervinin dl¢iilmesi sik karsilasilan sorunlardan biridir. Yasla
birlikte dogurganlik azalir ve bunun nedeni yumurtaliktaki folikiillerin kayb1 ve oosit kalitesinin
bozulmasidir. Yumurtalik rezervini 6l¢mek i¢in kullanilan testler dogrudan yumurtalikta kalan

folikiil sayisin1 ve kalitesini gOstermez. Bu testlerin sonuclarma gore infertil hastalarda
ovulasyon indiiksiyonuna yanit verecegi diisiiniilen hastalar secilmeye calisilir (1).

Erken folikiiler fazda bazal FSH o6l¢iimii ilerleyen yagla birlikte artar ve bu artis inhibine
bagimli hipofiz geribildirim mekanizmasinin azalmasiyla agiklanir. FSH yasla birlikte dogrusal
bir artis gosterir. Ancak dogurganlik azaliyor. Bu nedenle dogurganligin azaldiginin gostergesi
olarak FSH kullanilir (2). Bu bilgiler 15181nda artmis FSH, diizenli adet goren geng kadinlarda
dogurganlik potansiyelinin azaldigin1 gosterebilir. Menopoz Oncesi yastaki yiiksek FSH
degerleri, ilerleyen yastan farkli olarak baska bir¢ok patofizyolojik mekanizma ile agiklanabilir
ve FSH degerleri birgok faktore bagli olarak degisir. Saatlik, dongii giinii, dongiiler aras1 ve
yagsam boyu varyasyonlar1 vardir ve dl¢limler aras, i¢i ve farkli l¢iim varyasyonlari vardir (3).

Calismalar, FSH degerlerinin dongiiden dongiiye 6nemli Ol¢lide farklilik gdsterdigini
gostermistir.  Sikluslar arast bazal FSH degerlerindeki farkliliklar, gonadotropin
stimiilasyonuna yumurtalik tepkisindeki degisiklikleri yansitmaz ve stimiilasyon ig¢in
kullanilacak en uygun siklusun se¢ilmesi i¢in uygun degildir. Ek olarak, sikluslar aras1 biiyiik
varyasyonu olan infertil hastalar, bazal FSH'den bagimsiz olarak gonadotropin stimiilasyonuna
zayif yanit verirler (4).

Bazal estradiol (E2) degeri, yasla birlikte bazal FSH ve dogurganlik kapasitesini 6lgmek i¢in
de kullanilmistir. Baz1 arastirmalar, siklusun tigiincii giintinde 6lgiilen estradiol konsantrasyonu
ile gebelik orani arasinda iliski bulamamistir. Bu sonuglarla estradiol konsantrasyonunun over
rezervi tahmininde kullanilamayacagi ancak spontan sikluslarda ve subfertil popiilasyonlarda
estradiol konsantrasyonlart ile ilgili ¢alismalara ihtiya¢ oldugu belirtilmektedir (5).

Klomifen sitrat, infertil hastalarda ovulasyon indiiksiyonu i¢in kullanilan oral olarak aktif, zay1f
ostrojenik bir ajandir. Ovulasyonu azalmis veya anovulasyonu olan hastalarda klomifen sitrat
ile siiperoviilasyon yapilir. Ostrojenik etkisi nedeniyle klomifen niikleer reseptdrlere baglanir,
ancak Ostrojenden farkli olarak bu reseptorlere uzun siire bagl kalir. Hiicre i¢i reseptorlerin
konsantrasyonunu degistirerek hipotalamik aktiviteyi etkiler (6).
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Bu retrospektif kohort caligsmasi, klomifen siklusu sonrasi over rezerv testlerinin nasil degistigi
ve hastalarin tedavisinin nasil planlanmasi gerektigi konusunda klinik olarak yol gdsterici
olacaktir. Bu calismada ayrica klomifen sitrat ile ovulasyon indiiksiyonu ve intrauterin
inseminasyon uygulanan hastalarda over rezerv testlerinin prediktif degerinin arastirilmasi
amagclanmustir.

YONTEM

Hastanenin kadin hastaliklar1 ve dogum poliklinigine infertilite sikayeti ile bagvuran iireme
cagimdaki 48 subfertil hasta ¢alismaya dahil edildi. Bu ¢alismaya Marmara Universitesi Tip
Fakiiltesi Arastirma Etik Kurulu'ndan onay alindiktan sonra baslandi. Calismaya alinmadan
once hastalar infertilite polikliniginde degerlendirildi, 6n gorlisme yapildi, calismanin amaci ve
icerigi hakkinda bilgi verildi ve onamlar1 alindi. Hastalarin anamnezinde yas, gravida, parite,
D/C, diisiik sayisi, sigara kullanimi, boy ve kilo bilgileri alindi.

[k uygulama sirasinda, ikinci olarak klomifen sitrat ile OI siklusunda ve klomifen sitrat ile Ol
sonrasinda siklusun ticlincli giinliinde asagidaki parametreler 6l¢iildii: Serum FSH, LH, E2,
PRL, TSH, FBS ve insiilin seviyeleri. Ayn1 giin transvajinal ultrasonografi ile 3 boyutlu over
Olciimii yapilarak sag ve sol over icin total over hacmi (TOV) hesaplandi. 2-10 mm arasindaki
antral folikiiller sayilarak sag ve sol yumurtaliklardaki toplam antral folikiil (TAF) sayilar1
hesaplandi. Follikiilogenezis TV USG ile takip edildi ve CC kullanimi sonrasi siklusta
ovulasyon dogrulandi.

Over hacmi hesaplamasi ile es zamanl olarak overin antral folikiil sayimi yapildi. Antral
folikdiller, 2-10 mm boyutlarinda, ekosuz, yuvarlak veya oval folikiiller olarak tanimlandi. Bu
ol¢timler, klomifen kullanimindan sonra 2 spontan ve 1 kez olmak tizere toplam 23 hastada ve
25 hastada 2 siklus spontan olarak yapildi. Siklusun iiglincii giiniinde hormon ve USG 6l¢limleri
yapilds. 1k 6lciimde 12 saatlik aglik sonrast FSH, LH, E2, prolaktin, TSH, serbest T3 ve T4,
total testosteron, 17-OH progesteron, DHEA-S, glukoz ve insiilin diizeyleri dl¢iildii. ikinci ve
ticlincii 6l¢timlerde FSH, LH ve E2 ¢alisma protokolii izlenerek 6lgiildii. Hastalarin ovulatuvar
olmasi istendiginden 1. siklusun 21. giiniinde progesteron tayini yapildi ve 6.5 ng/mL ve lizeri
degerler luteal faz ile uyumlu kabul edilerek hastalar normal kabul edildi.

Calismaya uygun olan 48 hastanin birinci ayda rutin infertilite testlerini (HSG, Spermiogram
vb.) tamamlamas1 beklendi ve ikinci menstriiasyonla birlikte klomifen sitrat ile ovulasyon
indiiksiyon protokoliine dahil edildi. Klomifen tedavisi sonras1 adet goren ve takibi devam eden
hastalar tekrar ultrasonografi 6l¢iimii ve hormonal degerlendirme i¢in alindi. Bu ¢alismada
endikasyon dis1 tetkikler icin hasta bekletilmedi ve standart ovulasyon indiiksiyon protokolii
disinda herhangi bir iglem uygulanmadi.

istatistiksel Analiz

Bu calismada verileri SPSS (SPSS, Inc., Chicago, IL, ABD) programu ile analiz edilmistir. Iki
dongii arasindaki degerlerin karsilastirilmasi igin eslestirilmis t-testi kullanildi: OR testlerinin
klomifen sitrat ile OI indiiksiyonunun basarisini belirlemedeki ongoriicii etkinligi, ROC egrisi
ile degerlendirildi. Tanisal duyarlilik ve 6zgiilliik hesaplandi ve gebelik agisindan anlamli
parametreler i¢in duyarliligin grafikteki yanlis pozitif oraniyla (1-6zgiilliik) karsilastirilarak
optimal esik degerlerinin belirlenmesi planlandi. Parametrelerin 6ngérii giiclinii tahmin etmek
icin kullanilan her bir ROC egrisinin altindaki alanin (AUCROC) hesaplanmasi1 amaglandi.
P<0,05 tiim karsilastirmalarda anlaml1 kabul edildi.
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Gli¢ analizi, 23 hastadan olusan 6rneklem biiyiikliigiiniin antral folikiil sayisinda 2 puanlik bir
degisikligi %5 anlamlilik diizeyinde %75 giicle saptayabilecegini hesapladi. Gii¢ analizi,
StatMate siirtim 1.01 (Graphpad Software, San Diego, CA) kullanilarak yapildi.

BULGULAR

Calismada infertilite poliklinigine basvuran toplam 69 subfertil hastadan 48’1 calisma
kriterlerine uygun bulundu. Caligmaya alinan hastalarda ortalama infertilite yagi 28.30+5.68 yil
(18-42 yas aras1) ve 3.6%3.1 yil olarak hesaplandi. Ortalama VKI 23.48+3.97 kg/m2 idi. Tedavi
endikasyonlar1 tubo-peritoneal faktor (n=10), erkek faktorii (n=14) ve agiklanamayan (n=24)
idi. Hastalarin 14'linde sekonder infertilite vardi.

48 hastanin tamami bir sonraki siklusta spontan menstriiasyon gordii, siklusun {i¢iincii giiniinde
bazal OR testleri tekrarlandi ve iicilincii ile yedinci giinler arasinda CC ile ovulasyon
indiiksiyonu baslandi. Bu dongiide dlciilen OR testleri, klomifenden 6nce 6lgiilen OR testleri
olarak adlandirildi. OR testleri klomifen sitrat 6ncesi ve sonrast dongiide Ol¢iilen 23 hastanin
degerleri eslestirilmis t-testi ile karsilagtirildi. Bu testlerde bazal FSH 7.6+£3.3 mIU/mL, LH:
5.4£2.7 mIU/mL, E2: 37.0+£22.2 pg/mL, ayn1 hormonal parametrelere sahip toplam 23 hastada
belirlendi. Klomifen sitrat tedavisi sonrasi gebe kalmayan, rezidiiel kisti olmayan ve takip
edilen hastalarda bazal FSH 7.7+2.1 mIU/mL, LH: 4.9+2.3 pg/mL ve E2: 46.3+47.0 pg/mL
olarak belirlendi. Klomifen sitratin bazal hormonal parametreleri etkileyip etkilemedigi bu iki
kiirde degerlendirildi. Yapilan istatistiksel analizde klomifen sitrat tedavisi sonras1 bazal FSH
ve E2'de artis gozlendi ancak bu artig anlamli bulunmadi (p>0.05).

Klomifen sitrat Oncesi siklusta ve klomifen sitrat sonrasi takip siklusunda ultrasonografi ile
Ol¢iilen over hacmi ve antral folikiil sayilar1 degerlendirildiginde anlamli bir fark bulunmadi.
Klomifen sitrat tedavisi Oncesi siklusta total over hacmi (TOV) 12.844.3 cm3, total antral
folikiil (TAF) sayist 9.1+4.2 olarak hesaplandi. Klomifen sitrat siklusu sonrasit TOV ve TAF
sirastyla 13.8+3.8 cm3 ve 10.0+3.8 olarak bulundu. Hormonal OR testlerinde oldugu gibi
ultrasonografi ile 6l¢iilen TOV ve TAF degerleri de klomifen sitrat tedavisinden sonra yiikseldi
ancak bu istatistiksel olarak anlamli degildi (p>0,05) (Tablo 1).

Tablo 1. Calismaya alinan hastalarda klomifen sitrat kullanimi 6ncesi ve sonrasi siklusta over rezerv testlerinin
karsilastirilmasi
OR Testleri Sikliis Sonras1 KS Sikliis 6ncesi KS

(n=23) (n=23)
FSH (m1U/mL) 7,6 £3,3 7,7 +2,1 >0.05
LH (mIU/mL) 5,4 +2,7 4,9+25 >0.05
E2 (pg/mL) 37,0 £22, 46,3 47,0 >0.05
Total over hacmi (cmd) 12,8 +4,3 13,8 +£3,8 >0.05
Total antral folikiil sayis1 9,1 +4,2 10,0 £3,8 >0.05

Calismamizda 48 hastanin 8'1 (%16.7) klomifen sitrat tedavisi ile ovulasyon indiiksiyonu ve
intrauterin inseminasyon sonrasi gebe kalmistir. Bu sonuclar 1s18inda over rezerv testlerinin
gebeligi ongérmedeki roliiniin arastirilmasi ikincil bir sonug olarak ortaya ¢ikmaistir.

Gebe grubundaki hastalarin ortalama bazal FSH ve E2 diizeyleri sirasiyla 6.7+14 mIU/mL ve
38.9+£14.8 pg/mL iken, gebe olmayan grupta ortalama FSH ve E2 diizeyi 7.8+£3.9 pg/mL 3,0
mIU/mL ve 35.3+17.0 pg/mL idi. Iki grup arasinda bazal FSH ve E2 ortalamalar1 arasinda
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anlaml1 farklilik bulunamadi (p>0.05). Calismaya alinan hastalarin bazal hormon diizeylerinin
ortalama, standart sapma, istatistiksel farklar1 ve anlamliliklar1 Tablo 2'te 6zetlenmistir.

Tablo 2. Klomifen sitrat tedavisi ile gebe kalan ve gebe kalamayan hastalarin yumurtalik rezerv testlerinin
karsilagtirilmasi

PLANLI PLANLANMAMIS [P=

(n=8) (n=40) degeri

Yas (y1l) 29,3 (£8,3) 27,1 (£5,0) >0,05

BKIi (kg/m?) 24,7 (£5,9) 24,7 (£5,2) >0,05

KS Oncesi OV (cm®) 10,9 (+4,3) 13,8 (£5,1) >0,05

KS Oncesi AF sayis1 8,6 (£5,3) 9,1 (£5,4) >0,05

KS Oncesi bazal FSH (mIU/mL) 6,7 (£1,4) 7,8 (£3,0) >0,05
KS Oncesi bazal E2 (pg/mL) 38,9 (+14,8) 35,3 (%17,0) >0,05

Iki grup arasinda adetin 3-5. giiniinde ultrason ile yapilan over rezerv testlerinden dlgiilen
toplam over hacmi ve toplam antral folikiil sayis1 karsilastirildi. Bu iki parametre gebe olmayan
grupta gebe gruba gore yliksek olmakla birlikte istatistiksel olarak anlamli olmadig1 gosterildi
(p>0.05).

TARTISMA

Infertilite, giiniimiizde degisen yasam tarzina baglh olarak &nemi artan alanlardan biridir.
Dogurgan yas grubundaki niifusun %15'ini ilgilendiren, duygusal ve sosyal sorunlar yaratan bir
durumdur (1). Bu nedenle hasta hakkinda dogru bilgilerin edinilmesi, en uygun tedavi
protokoliiniin belirlenmesi ve karsilasilabilecek problemlere hazir olunmasi gerekmektedir.

Hipotalamo-hipofiz aksi normal ve erkek faktorii yoksa degerlendirme sonrasi infertilite
sikdyeti olan hastalarda, anovulatuar veya ovulasyon sikligi azalmis uygun hastalarda
ovulasyon indiiksiyonunda ilk basamak olarak klomifen sitrat segilir. Over yetmezligi olan
hastalarda ovulasyon indiiksiyonu i¢in klomifen sitrat se¢ilmemelidir (7). Anovulasyonun yani
sira oligoovulator hastalarda ovulasyon zamaninmi belirlemek ve sikligini arttirmak i¢in de
kullanilmaktadir. Inseminasyon programina alinan hastalarda yumurtlama zamanin1 belirlemek
icin klomifen sitrat da kullanilir. KS kullanildigr siklusu etkiler ve tedavi sonunda siklik
ovulasyonun devam etmesi beklenmez (1).

Yumurtalik rezerv testleri genellikle IVF dongiilerinde incelenir. Over rezerv testleri ile ART
sikluslar1 arasinda iliski kurulmaya c¢alisilmis ancak klomifen sitrat ile ovulasyon
indiiksiyonunun bu testlere etkisi konusunda yeterli ¢alisma yapilmamistir. Literatiirde bu
konuda yapilmis c¢alismalarin olmamasi bizi subfertil hasta popiilasyonunda over rezervini
aragtirmaya yoneltmistir (8). Elde edilen veriler dzetlendiginde 48 subfertil hastaya CC ile Ol
uyguland1 ve ayni siklusta OR testleri 6l¢iildii. KS sonrasi siklusta OR testleri tekrarlandi ve
siklus sonunda gebe kalamayan, rezidiiel kisti olmayan 23 hastada iki siklus arasindaki OR
testlerinin ortalamalar1 karsilastirildi ve takibe alindi. Sonug¢ olarak, OR testlerinin higbiri
KS'den sonra énemli dl¢lide degismedi. Bir ¢alismada ilk dort siklusta gebelik oranlart sabit
kalirken, ovulatuar disfonksiyon disindaki KS ile OI endikasyonlarinda gebelik oranlar1 anlaml
olarak azalmistir (9). Dort dongiiden sonra OR testlerindeki degisiklikleri tespit etmek gerekir.
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Bir ¢aligmada daha 6nce bir veya daha fazla SK ile OI + IUI yapilan hastalarda bir sonraki
basamakta kullanilan gonadotropinler ile OI+IUI uygulamasinda KS'min gebelik oranlarina
etkisi arastirilmistir. Bu ¢alismanin sonuglarina gére KS siklusu basarisiz olan hastalarda
gonadotropinlerle OI sonras1 gebelik oranlari daha énce SK kullanmayan hastalara gore anlamli
olarak azalmistir (10). Calismamizda KK ile OI + IUI sonras1 %16.7 gebelik oranina ulasildi.
Klasik literatiire gore ovulasyon siklusu basina gebelik oranlari yaklasik %20-25 olarak
bildirilmektedir (1). Kapsamli bir seri ¢alismada anovulatuar hastalarda CC ile OI sonrasi
gebelik oran1 %7,8 olarak bildirilmistir (7). CC'li Ol ile ilgili ¢aligmalar genellikle anovulatuar
hastalarda yapilmistir. Bu hasta grubunda bagka bir infertilite nedeni yoklugunda kiimiilatif 6
aylik gebelik oran1 %60-75'e ulasmaktadir. Calismamizda elde edilen gebelik orani, segilen
hasta popiilasyonu ve OI siklusunda uygulanan tohumlama programi ile iliskilidir. Bir
caligmada CC ile OI sonras1 IUI uygulanan 38 ovulatuar infertil hastada gebeligin devam etme
orani %17 olarak saptanmistir (8).

Bu nedenle IVF sikluslarinda uygulanan suprafizyolojik dozlarda gonadotropinlere yanit veren
folikdiller, overdeki toplam oosit sayist hakkinda bilgi vermektedir (11). Tiip bebek uygulanan
olgularda folikiiler yanitin bir gostergesi olarak OV dl¢limii ve total antral folikiil sayisinin
yiiksek iptal oranlari, azalmis oosit sayisi ve diisiik gebelik oranlari ile azalmig OV ve AFC ile
iligkili oldugu agiklanmistir. Ayn1 ¢aligmada hipofiz desensitizasyonu sonrast over hacmi ve
antral folikiil sayisindaki degisimler incelenmis ve IVF oOncesi uygulanan hipofiz
desensitizasyonunun over hacmi ve antral folikiil sayis1 Ol¢limlerinde degisiklige neden
olmadig bildirilmistir (12).

Bagka bir ¢calismada OV ve AFC, IVF dongiilerinde GnRH ile agag1 regiilasyondan dnce ve
sonra Olclildii. OV en yiiksek seviyede luteal fazda olgiiliirken, en diisiik over hacmi
downregiilasyon sonrasi belirlendi. AFC asagi regiilasyondan etkilenmez. AFC korele bulundu,
OV ise toplanan oosit sayisi ile korele degildi. Iki biyofiziksel 6lgiim, AFC'nin over rezervini
OV o6lclimiinden daha 1yi 6ngordiigiinii bildirmistir (13). Calismamizda farkli olarak KS ile OI
oncesi ve sonrast OV ve AFC olctimleri yapildi. AFC'deki 2 puanlik degisim igin, birinci
siklusta CC ile OI sonras1 ultrasonografik olarak dl¢iilen TAF sayisinda anlamli bir degisiklik
olmadigin1 %75 glicle sdyleyebiliriz. Basarisiz bir KS'den sonra, sadece rezidiiel kistleri
saptamak i¢in dongliniin basinda ultrason kullanmak gerekir. Yumurtalik rezerv testlerinde OV
ve AFC ol¢limiiniin, KC ile OI'nin ilk basarisiz dongiisiinden sonra tekrarlanmasina gerek
yoktur. Bu 6zellikle over rezervi testinin maliyetinin diisiiriilmesi acisindan dnemlidir (14, 15).

SONUC

Calismamizda elde edilen verilere gore OR testleri ilk KS'den sonraki dongiide
degismemektedir. Bu, her IUI dongiisiinden 6nce yumurtalik rezervi testlerinin tekrarlanmasina
gerek olmadigi bilinerek CC ile sonraki IUI doéngiilerinde kullanilabilir. Intrauterin
inseminasyon (1Ul) i¢in CC ile ovulasyon indiiksiyonu uygulanan hastalarda yas, bazal FSH ve
E2 degeri ve ultrasonografik parametrelerden TOV ve TAF sayilari, CC ile elde edilen
gebeliklerde gebelikleri 6ngormede prognostik faktor olarak faydali olmadigi sonucuna
varilmistir.

Not: Bu ¢alisma baslica yazarin 2004 teki ihtisas bitirme tezidir ve Antalya Tiirkiye 2021 Ureme Tibb1 ve Cerrahisi
Dernegi Kongresi’nde online sozlii bildiri olarak sunulmustur.

Note: This is the comprehensive author's 2004 residency thesis and was presented as an online oral report at the
2021 Society of Reproductive Medicine and Surgery Congress, Antalya Turkey

Finansman: Herhangi bir finansal destek yoktur.
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Abstract

Objective: Radius distal end fractures are the most common type among whole-body bone fractures, constituting
8 — 15% of all fractures. Within the scope of this study, it was aimed to evaluate the results of anatomical plate
fixation methods applied by volar intervention in the surgical treatment of distal radius fractures.

Method: In our study, 41 adult patients with distal radius fractures treated with open reduction and fixation of
alternate volar plates with a mean follow-up of 20 months were evaluated retrospectively. Frykman and AO
classification systems were used in the evaluation of fractures. Gartland — Werley clinical scoring method, DASH,
and Stewart radiological evaluation scale were utilized by measuring the patients with a dynamometer and
goniometer.

Results: According to the Gartland and Werley clinical evaluation criteria, 25 (61%) of 41 fractures had excellent,
9 (22%) good, 6 (14.6%) moderate, and 1 (2.4%) poor results. There was no statistical difference between the joint
motion angles, grip strengths, and clinical evaluation results in the comparison of the operated patients with the
unaffected hand. According to the results of the Stewart Radiological evaluation, 11 (26.8%) of the patients had
excellent, 28 (68.3%) good, 1 (2.4%) moderate, and 1 (2.4%) poor results. There was no statistical difference
compared to the healthy wrist.

Conclusion: Radius volar plates have provided successful results as they are an effective method in providing
anatomical complete reduction and alignment in intra-articular and extra-articular unstable fractures, which are
especially problematic in the lower end of the radius, and allow joint movements in the early period thanks to its
high fixation strength. Volar intervention, on the other hand, allows reaching the lower end of the radius with
minimal surgical trauma and allows a fixation more compatible with the surrounding tissues with low complication
rates.

Keywords: Distal Radius Fractures, Locked Anatomical Plate, Unlocked Plate, Internal Fixation.

Ozet

Amag: Radius distal ug¢ kiriklari, tiim viicut kemik kiriklari arasinda en sik goriilen tiptir ve tiim kiriklarin %8 —
15'ini olusturur. Bu ¢aligma kapsaminda radius distal u¢ kiriklarinin cerrahi tedavisinde volar girisim ile uygulanan
anatomik plak tespit yontemlerinin sonuglarinin degerlendirmesi amaglanmustir.

Yontem: Caliymamiza radius distal ug kirig1 nedeniyle agik rediiksiyon ve degisik volar plak tespitiyle tedavi
edilen ortalama takip siiresi 20 ay olan erigkin 41 distal radius kirikli hasta retrospektif olarak degerlendirildi.
Calismaya dahil 41 hastanin kiriklarin degerlendirmesinde Frykman ve AO siniflandirma sistemleri kullanildi.
Hastalara dinamometre ve goniyometre ile dlgiimler yapilarak, Gartland — Werley klinik skorlama yontemi, DASH
ve Stewart radyolojik degerlendirme skalas1 kullanildi.

Bulgular: Gartland ve Werley klinik degerlendirme kriterlerine gore 41 kirigin 25 (%61)’inde mitkemmel, 9
(%22)’nda iyi, 6 (%14.6)’sinda orta ve 1 (%2.4)’inde kotii sonug elde edildi. Opere edilen hastalarin saglam taraf
el ile kargilagtirllmasinda eklem hareket agilar1 kavrama giicleri ve klinik degerlendirme sonuclar1 arasin da
istatistik olarak fark yoktu. Stewart Radyolojik degerlendirmesi sonucuna goére hastalarin 11 (%26.8)’inde
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miikemmel, 28 (%68.3)’inde iyi, 1 (%2.4)’inde orta, 1 (%2.4)’inde kotii sonug elde edildi. Saglam taraf el bilegine
gore istatistiki olarak fark yoktu.

Sonug¢: Radius volar plaklar, radius alt u¢ bolgesinde 6zellikle tedavisi sorunlu olan eklem i¢i ve disi instabil
kiriklarda anatomik tam rediiksiyonun ve dizilimin saglanmasinda etkin olan ydntem olmasi ve yiiksek tespit
dayaniklilig1 sayesinde eklem hareketlerine erken dénemde izin vermesi ile basarili sonuglar saglamistir. Volar
girigim ise, radius alt ucuna minimal cerrahi travma ile ulagsmay1 sagladigi gibi ¢evresel dokular ile daha uyumlu
bir tespite izin verir. Yasanan komplikasyon oranlar1 diisiiktiir ve dikkat ve 6grenme egrisi ile ilgilidir.

Anahtar Kelimeler: Radius Distal Ug Kiriklari, Kilitli Anatomik Plak, internal Tespit.

INTRODUCTION

Hand and wrist fractures occupy the emergency services and orthopedic clinics most frequently.
Radius distal end fractures are the most common type among whole-body bone fractures,
constituting 8 — 15% of all fractures (2). The incidence distribution shows two peaks. The first
is in children between the ages of 6 — 10, and the second is in the elderly aged 60 — 69 (3). In
addition, it is economically important in adulthood, especially after traffic and work accidents.
As society ages and interest in sports activities increases, the incidence of lower radius fractures
constantly increases. Diagnosis and treatment are important because it is common in every
society, and the treatment results are closely related to the daily functional functions of the
individual (4).

Along with the type of fracture in treatment planning, the patient's age, general condition,
physical and cognitive capacity, comorbidities, treatment compliance, and expectations should
be considered (5). The aim of treatment is to provide normal anatomy and to preserve the normal
anatomy. However, complications such as joint stiffness and arthrosis can be avoided by
allowing early joint movements. For many years, a wide variety of methods have been used to
treat lower radius fractures. Of 75 — 80% of radius distal end fractures are stable extra-articular
fractures treated conservatively in the emergency department (4).

Conservative methods are currently limited to low-energy, extra-articular and stable fractures.
Multi-part, intra-articular and unstable fractures, formed with high energy, are the ones with
problematic treatment. In this type of fracture, restoring the regularity of the articular surface
and radius length cannot be achieved with closed methods most of the time. Various surgical
methods and fixation materials are used (6).

In recent studies, understanding wrist anatomy, the necessity of recovery of functions, and
increasing patient expectations have led to shifting the boundaries of treatment to surgery. In
addition, developments in implant technology and surgical fixation methods offer new
opportunities to surgeons (7).

The main problematic fractures in terms of treatment are high-energy, multi-component, extra-
articular, and unstable fractures. Although a wide variety of surgical intervention methods and
fixation have been described in the treatment of unstable fractures, a standard treatment method
has yet to be established (5).

Today, open reduction and plate-screw fixations are widely used in the surgical treatment of
radius lower-end intra-articular fractures (8). Whether the angulation of the fracture is dorsal or
volar, there is no consensus on the choice of intervention to reach the lower end of the radius
and the placement of the plate (9). However, the volar plating technique has come to the fore
in all of these fractures, regardless of the displacement direction of the distal fracture fragments,
due to complications related to the implant and the intervention route seen after dorsal plating.
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In this study, patients with comminuted intra-articular radius distal end fractures were treated
with the volar approach in our clinic; We aimed to evaluate the anatomical, radiological, and
clinical outcomes and examined the effects of treatment outcomes on patients' daily work and
social lives.

METHODS

In this study, 41 adult patients with a diagnosis of lower end of radius fracture, who underwent
volar-local locking plate and had no other injuries on the contralateral wrist, and were followed
up for at least 13 months in our institution were investigated. Anteroposterior and lateral wrist
radiographs of the patients who presented to the emergency department and the outpatient clinic
with a fracture of the distal radius of the radius were enrolled. Patients with additional life-
threatening traumas or pathologies were excluded.

The extremity side of the distal radius fractures was determined. Frykman and AO classification
systems were utilized in the evaluation of fractures. Open fractures were evaluated according
to the Gustillo-Anderson classification, and pre-examination and treatment modalities were
examined before the volar locking plate was placed. Except for the patients with open wounds
and those unsuitable for reduction, closed reduction and circular plaster fixation were applied
to the distal radius fractures of all patients, and control radiographs were taken. Radial height,
radial inclination, palmar tilt, and articular incongruity were evaluated on pre-reduction and
post-reduction radiographs. Considering the stability criteria determined by La Fontaine et al.,
volar angulation exceeding 20°/ dorsal angulation exceeding 10°, radial inclination angle falling
below 15°, loss of radius more than 10 mm, intra-articular stepping more than 2 mm, Surgical
indication was decided for patients with accompanying ulna fracture, excessive fragmentation
of the radius dorsal cortex and loss of reduction while in plaster cast treatment (10).

Three patients with open fractures requiring soft tissue healing and unstable fractures underwent
osteosynthesis with a plate and screw after 14 days of external fixation, making them suitable
for operation. Locking plate systems with biomechanical advantages and anatomical
adaptation, which preserve reduction and allow early movement, were preferred.

In the evaluation during surgery, a temporary (for 3 — 4 weeks) Kirschner (K) wire fixation was
applied to 3 patients with alignment problems in the distal radioulnar joint (DRUE) and a total
of 12 patients with 9 patients with multiple fractures. In addition, an external fixator was used
to protect the fracture reduction in the operations of 2 patients.

Surgical Technique

The skin was opened with a longitudinal incision made over the flexor carpi radialis (FCR)
tendon distally on the anterior surface of the wrist. The pronator quadratus muscle was exposed
by excluding the radial artery on the radial side, the FCR tendon, and the distal part of the flexor
pollicis longus (FPL) tendon and muscle on the ulnar side. The muscle was cut along the lateral
edge of the radius, leaving enough tissue to be sutured close to the attachment site of this muscle
to the radius, and the fracture site was reached by scraping the ulnar side subperiosteally. The
soft tissues between the fracture ends were cleaned. The fracture was reduced openly, and the
compatibility of the articular surface and reduction of the fractured fragments were controlled
by fluoroscopy. After proper positioning, the fracture was temporarily fixed with K wires from
the radial styloid. The distal part of the T plate, which was produced in accordance with the
distal radial inclination, was placed on the anterior surface of the radius by bending in
accordance with the anterior inclination of the radius. After controlling the placement of the
plaque with fluoroscopy, the plaque was fixed to the radius with a screw from the proximal.
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When it was determined that proper reduction was achieved in control, the metaphyseal part
was fixed with 3.5 mm screws so that it would not pass the posterior cortex. The fixation was
completed by placing the missing screws to hold the object proximally. In anatomical fixed-
angle locking plates, the plate was placed in accordance with the distal volar surface of the
radius and fixed with temporary K wires through the holes on the plate. Then, a non-locking
screw was placed in the oval hole of the anatomical plate, and plate placement was checked
with fluoroscopy. Locking screws in the distal row were placed so they did not cross the dorsal
cortex. Then, the screws of the plate related to the radius body were placed.

The tourniquet was opened, and bleeding was controlled. The pronator quadratus muscle was
sutured to cover the plate. The subcutaneous tissue was sutured with a 4/0 soluble thread. The
skin was closed with a 4/0 non-melting thread. An elastic bandage was applied to patients with
a locked plate, and a plaster splint was applied first. A short-arm circular cast was applied in
the neutral position of the wrist in 3 patients thought not to preserve the stabilization. On the
first postoperative day, finger range of motion exercises and forearm pronation-supination
exercises were started as tolerated in all patients. At the end of the first week, wrist exercises
were started for patients with locked plates.

Postoperative Evaluation

In evaluating the patients, radiological signs of the union on radiographs and the absence of
pain on palpation at the fracture site were accepted as a clinical union. Exercises to increase
joint range of motion and muscle strength were started after the radiological and clinical union
was achieved.

Follow-up of the patients was done at the 2nd and 6th weeks in the early stage and then at the
3rd, 6th, and 12th months. Comparing the radiological controls with the healthy side, AP, lateral
and true AP, and true lateral radiographs were taken. Radius tilt angle, radial inclination angle,
and ulnar variance were measured and evaluated according to Stewart criteria (11).

While evaluating the functional status of the patients, the joint range of motion was measured
with a standard goniometer and compared with the contralateral side. Grip strengths were
measured with a dynamometer (Baseline Evaluation Ins, Hydraulic Hand Dynamometer) and
compared with the healthy side. It was evaluated with the Quick DASH (Disabilities of the
Arm, Shoulder, and Hand Questionnaire) questionnaire and the Gartland-Werley scoring
system (12).

Statistical Analysis

SPSS 18.0.0 package program was used for the statistical analysis of the data. Categorical
measurements were summarized as numbers and percentages, and continuous measurements as
mean + standard deviation or median. Chi-square test statistics were used to compare
categorical measures between groups. The Mann-Whitney U test was used to analyze
continuous variables that did not show normal distribution. A p-value of <0.05 was considered
significant in all tests.

RESULTS

In this study, 32 (78%) of our patients were male, and 9 (22%) were female, with a mean age
of 37 (range 19 — 72). The mean age of men was 36.01 (19 — 52), while the mean age of women
was 43.44 (23 — 72), and the mean age was 37.65 (19 — 72). Of the distal radius fractures, 21
(51.2%) were seen in the right wrist and 20 (48.8%) in the left wrist. The fractures of 21 (51.2%)
patients were on the dominant side. Among the patients with distal radius fractures, 14 (34.1%)
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had fallen from a height, and 8 (19.5%) had in-vehicle traffic accidents. In addition, 8 (19.5%)
patients had an open fracture (Gustillo-Anderson classification, type 2) and 1 (2.4%) had an
open fracture (Gustillo-Anderson classification, type 3 C).

According to the Frykman classification, the fractures of the patients included in the study were;
12 fracture type 8 (29.3%), 8 fracture type 4 (19.5%), 7 fracture type 2 (17.1%), 5 fracture type
7 (12.2%), 5 fracture type 1 (12.2%), 3 fracture type 3 (7.3%) and 1 fracture was evaluated as
type 5 (2.4%). According to AO classification, 13 fractures C3 (31.7%), 7 fractures A3 (17.1%),
7 fractures B3 (17.1%), 5 fractures B1 (12.2%), 3 fractures C1 (7.3%), 3 fractures C2 (7.3%),
2 fractures were evaluated as A2 (4.9%) and 1 fracture as B2 (2.4%).

The mean follow-up period of our patients was 20 months (6 — 50 months). As a result of the
clinical examination performed at the last follow-up of the patients, the mean values of wrist
and forearm rotation mean range of motion are shown in Table 1. Regarding motion angles,
there was statistical significance for flexion and supination (p<0.001).

Table 1. Average Values Of Motion Angles According To Patients
Movements Fractured Wrist (postoperative Healthy Wrist

period)
Flexion 68.29 (5—90) 79.22 (60 — 90)
Extension 63.27 (0 — 80) 70.73 (50 — 80)
Supination 79.93 (45 - 90) 85.22 (75 - 90)
Pronation 85.73 (45 - 90) 86.46 (75 — 90)
Radial deviation 24 (10 - 30) 22 (15-30)
Ulnar deviation 34 (5-45) 37 (30 - 45)

The hand grip strengths of the patients were measured comparatively with a dynamometer
(Baseline hydraulic hand dynamometer, Irvington, NY, USA) with the elbow at 90°, forearm,
and wrist in the neutral position. The mean grip strength in all patients was 85.3% (54.83 —
105.56) compared to the healthy side (p<0.001).

According to the Gartland and Werley clinical evaluation criteria, 25 (61%) of 41 fractures had
excellent, 9 (22%) good, 6 (14.6%) moderate, and 1 (2.4%) poor results (Figure 1).

M Excellent

= Good
| ]

m Moderate

Figure 1. Gartland And Werley Clinical Evaluation Results According To Fracture Types

actamedicaruha.com Page 577


https://actamedicaruha.com/index.php/pub

Surgical Treatment of Unstable Distal Radius Fractures With Articular Involvement In Adults. Mertsoy
Y.

According to the results of the radiological evaluation, 11 (26.8%) of the patients had excellent,
28 (68.3%) had good, 1 (2.4%) had moderate, and 1 (2.4%) had poor results. When evaluated
according to fracture types, excellent results were obtained in 63% of C1 fractures, 44% of C2
fractures, and 40% of C3 fractures.

In our study, patients with a mean follow-up period of 27 (range, 13 to 82) months had an
uneventful union of fractures in a mean of 8 (range, 6 — 12) weeks. The mean value of the
radiological evaluation was 1.26 (SD+1.37) points according to the Stewart criteria. The mean
ulnar variance was 0.43mm (SD=1.48) at follow-up. The ulnar variance was equalized in 33
(80.4%) patients. An average of 2 mm (range, 1 — 5 mm) ulnar variance was detected in 9
(21.9%) patients, and compared with preoperative values, there was a significant difference
(p<0.0001). No significant difference was found when the ulnar variance was compared with
the intact wrist (mean:0.43; SD+0.23) (p=0.099).

In terms of radial inclination, the preoperative mean was 15.92° (SD +£8.62), and the
postoperative mean was 20.53° (SD+4.26) (p=0.809).

While the mean absolute tilt loss was 19.750 (SD+6.28) before surgical treatment, it was 18.00
(SD+3.27) on average after surgery, and significant improvement was noted (p=0.0001). There
was a significant improvement in tilt. In the postoperative period, the mean dorsal tilt was
12.31° (SD=£5.85). In the intact wrist, the mean was 11.60 (SD £1.44). When the patient's wrist
was compared with the healthy wrist, there was a significant difference in dorsal tilt (p=0.007).

In our study, in the functional evaluation of the patients, the flexion movement was 68.2°
(SD+20.54) on average, 89% of the healthy side; there was a statistically significant difference
(p=0.0001). While the mean of the extension was 63.27° (SD+14.56), it was 93% of the intact
side; there was a statistically significant difference (p=0.0001). The mean radial deviation
movement was 24° (SD+4.13), 91% of the healthy side; there was a significant difference
(p=0.010). The mean ulnar deviation was 34" (SD+4.54), and it was 88% of the healthy side;
there was a significant difference (p=0.016). While the mean pronation movement was 83.73°
(SD+8.11), it was 96% of the healthy side and there was a significant difference (p=0.016).
While the mean supination movement was 79.93°(SD=11.88), it was 94% of the healthy side,
and there was a significant difference (p=0.001).

The grip strength obtained after surgery reached 88% of the healthy side, and there was a
statistical difference (p=0.019). According to the Gartland and Werley clinical evaluation
criteria, 25 (61%) of 41 fractures had excellent, 9 (22%) good, 6 (14.6%) moderate, and 1
(2.4%) poor results. was done. Patients with moderate and poor results were those with high
energy, multi-trauma, and complications.

Our patients scored an average of 8.26 (range, 0 — 52) (SD=11.19) in the Quick-DASH patient-
based subjective assessment questionnaire. 90% of our patients returned to their jobs in a short
time without any problems. Complications were detected in 6 patients (14.6%) after surgery.

DISCUSSION

The incidence of radius distal end fracture is increasing due to the increase in the average age
with the increase in social welfare, the increase in the need for human power, the increase in
sports activities, the increase in the number of motor vehicles, and the widespread use of
firearms. Young and active people are more frequently involved in wrist-related activities, and
distal radius fracture is higher (8). Knirk et al. reported that 58% of the cases were the distal
end fracture of the radius on the dominant side of the extremity (10). This may be due to the
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fact that the patient reflexively uses his dominant extremity to protect himself during trauma.
The rate of incidence in the dominant extremity in our study was determined as 52%, similar to
the literature.

Although different authors define many classifications of inferior radius fractures, a consensus
has been reached, and no classification method has been specified. Frykman and AO
Classification systems are frequently used in publications. In our study, Frykman and AO
classification was used to evaluate fractures. Mackenney et al. found a high incidence of early
instability in minimally displaced fractures, especially in A3.2 and C3.2 fractures with
metaphyseal fragmentation (13). There has yet to be a consensus among the authors on the
concept of instability. Hove et al. followed 645 conservatively treated patients and found dorsal
angulation, radial length loss, and patient age significant in malunion at first admission (14).

Another accepted instability criterion was published by Lafontaine et al. and utilized in our
study (15). Thus, early surgery was indicated for unstable fractures, and the mean time before
surgery was reduced. In our study, the mean time before surgery was 6 days. This period is
unsuitable for the studies of gunshot wounds and falling from a height in the literature because
of the expected time for the wound site to become suitable for the operation in patients who
develop open fractures for various reasons and were placed with an external fixator before the
plate. When the fracture patient is first seen in the emergency outpatient clinic, the reduction
should be performed after classification and instability assessment. The criteria for an
acceptable reduction in a radius distal end fracture are still unclear.

In clinical and laboratory studies conducted in recent years, researchers have tried to reveal
which of these factors is more important in determining long-term results. In these studies, it
was observed that radial shortness increased the radiocarpal contact area and pressure, caused
adverse changes in the triangular fibrocartilage complex, and was the factor that caused the
most deterioration in wrist kinematics (16).

While decreased radial inclination causes moderate changes, increased dorsal tilt led to dorso-
ulnar migration of contact pressures, dorsal intercalar segment instability became evident, and
wrist movements were restricted. In addition, changes in radial height, inclination, and dorsal
angulation cause a shift in the center of rotation during pronation and supination. It has been
understood that residual deformity affects the distal radioulnar joint, leading to persistent pain
and loss of forearm rotations in some cases (17).

Although the radial heights of the patients in our study were equalized with the intact wrist, the
dorsal tilt also came to normal limits. Catalano et al. focused on incompatibility in the joint and
anatomical reduction of the joint must be controlled with computerized tomography to avoid
arthrosis in the long term (18). In our study, 17 of our patients preoperatively had intra-articular
stepping of more than 1 mm, while postoperative stepping was 1 mm in 4 patients and 2 mm in
1 patient. In the selection of treatment methods, as well as the type of fracture, the age of the
patient,

Although most distal radius fractures can be treated conservatively, In the conservative
treatment of complex, unstable fractures, especially seen in young people and caused by high-
energy trauma, it is generally not possible to maintain this alignment until the fracture heals,
even if the fracture is aligned with conservative methods (19). In the early studies of the
Gartland and Werley series of 60 cases, 31% had inadequate functional and 60% inadequate
anatomical results (20). They reported complications of posttraumatic arthritis and stiffness in
the fingers at a rate of 30%. Previous studies showed a loss of motion with moderate and poor
results in 21%, moderate or severe anatomical deformity in 37%, and inadequate cosmetic
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appearance in 40%. The proportion of cases with poor outcomes with conservative treatment in
unstable fractures (21). Various surgical intervention methods and fixation materials have been
described in the literature, which vary periodically in the treatment of unstable fractures. While
the studies on internal fixation continue, the issue of external fixation has come to the fore. In
these periods, external fixation, beyond the use of pins alone or in combination with a cast, was
recorded as a great improvement in the treatment of unstable lower end of the radius fractures.
Common complications in external fixation include tightness of digital extensors, stiffness in
the wrist joint capsule, osteopenia, sensory radial nerve problems, malunion, nonunion, pin
infection, and regional pain syndrome. Despite these disadvantages, many studies have shown
that external fixation is superior to closed reduction and casting (22).

In evaluating the cases with at least one-year follow-up, good and excellent results were
obtained in 95% of the cases. On the other hand, the plates and screws had to be removed in 5
cases for technical reasons and in 8 cases due to extensor tendon problems. Finsen et al. reported
that volar angulation developed afterward in 80% of the patients (23).

Special dorsal plating systems with low surface profiles have frequently resulted in extensor
tendon irritation and rupture, despite changes in plate design and material properties. Stable
internal fixation has traditionally been used for volar displaced fractures. Most surgeons have
cautiously approached dorsal plates because of the frequent extensor complications. Despite the
different designs of dorsal implants, they often require an extraction (24).

In our study, Henry’s incision was performed to all of our patients. There was no complication
in the median nerve or palmar cutaneous branch in any of the cases that did not have any
preoperative median nerve complication and did not have median nerve neuropraxia. Therefore,
carpal tunnel release was not performed in any case. Finger movements were started on the first
day after surgery. Routine wrist passive movements were started in the third week. After the
radiological and clinical union of the fracture was completed, exercises to increase the range of
motion and muscle strength

Complications were generally the cases of volar plaque patients with simultaneous multi-
trauma and rushed due to the patient’s vital functions. We think these cases can be overcome
by trying to act calmly and learning curve. Our complication rate of 14.6% was compatible with
the literature. Our study did not find flexor pollicis longus tendinitis, although the plates we
used in our cases were of the distal type. This may be due to the effective coverage of the
pronator quadratus. We did not encounter the lunate facet collapse. We attribute this to the
adequate reduction and bone stock supporting the facet and the proper delivery of our screws
and stabilization.

As a result, we successfully operated on 41 patients with distal radius fractures using the volar
plate and screw with the radius volar locking plates, which we have used extensively. Volar
anatomical plates provided internal fixation, following the principles of AO, which is a very
effective and safe method in the treatment of active adults with intra-articular distal radius
fractures.

CONCLUSION

We concluded that it is an effective method in providing complete anatomical reduction and
alignment and allows joint movements in the early period thanks to its high fixation strength.
The complication rates experienced are low and are related to attention and learning curves. We
believe that informing the patient in detail after the surgery as well as preoperatively and
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explaining the physical therapy and sterilization in detail, will reduce the complications to be
experienced.
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Ozet

Biyomedikal miihendisligi, teknolojinin hizla geligsmesi, hastaliklarin gesitlenmesi sebebiyle tibbi cihazlar igin
mithendislik ¢ozlimlerine ihtiyag duyan tibbi sistemler i¢in olduk¢a dnemlidir. Birgok tibbi ve teknik sorunun
varlig1 ve giderek karmasiklasan biyolojik problemler tip miihendislerine olan talebin her gegen giin artmasina
neden olmaktadir. T1bbi cihazlarin liretiminde, bakiminda, satis1 konusunda uzmanlagmis medikal sirketler tibbi
cihazlarin gelistirilmesini arastirmakta, mithendislik problemlerini analiz etmekte, sorunlar1 anlamakta, ¢ozmekte
ve yeni mithendislik cihazlar1 gelistirmekte ve yeni tiriinler iretme konusunda énemli ¢aligmalar yapmaktadirlar.

Anahtar Kelimeler: Biyomedikal Miihendisligi, Tibbi Cihaz Teknolojileri, Klinik Miihendislik.

Abstract

Biomedical engineering is very important for medical systems that need engineering solutions for medical
devices due to the rapid complex biological problems cause the demand for medical engineers to increase day by
day. Medical companies specializing in the production, maintenance and sale of medical devices are researching
the development of medical devices, analyzing engineering problems, understanding and solving problems and
developing new engineering devices and making significant efforts to produce new products.

Keywords: Biomedical Engineering, Medical Device Technologies, Clinical Engineering.

GIRIS

Medikal miithendisligi hasarli organlarin degistirilmesi, tibbi cihazlar, saglik bakim sistemleri
ve hastaliklarin teshis ve tedavisi i¢in bilgisayar uygulamalar1 dahil olmak {izere miihendislik
ilkelerinin tibbi sorunlara uygulanmasiyla ilgilenir. Tip miihendisligi ayrica, olasi tibbi
secenekler, teshis prosediirleri ve tibbi cihazlar hakkinda arastirma yaparak akademik
alanlarda yeni teknolojinin icat edilmesini, iiretilmesini, tasarlanmasimi ve gelistirilmesini
icerir. Tasarimi yapilan bu {iriinlerin giivenli ve saglikli bir sekilde calismasini giivence altina
alir (1,2). Ayrica, milyonlarca insanin yasam kalitesini artiran organ nakillerinde énemli role
sahip olan dokulari ve kok hiicreleri, bunlari i¢eren endiistriyel etkilesimleri, kalp pilleri,
koroner arter stentleri, protezler, protezler, discilik cihazlari ve iiriinleri gibi i¢ ve dis yardim
cihazlarinin gelistirilmesini inceler (3, 4).
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Saglik alaninda kullanilan biyomedikal teknolojiler, tibbi cihaz sektoriiniin nitelik ve nicelik
olarak gelismesine sebep olmustur. Biyomedikal cihaz teknolojileri tilkemizde yeni gelisim
gostermeye baglamis olsa da, gerek iilkemizin cografi kosulu, gerekse siyasi ve ekonomik
etkenlerin de destegiyle diinyada iiretilen yeni teknolojilere hizli bir sekilde uyum
saglamaktadir.

Hastanelerde tani ve tedavi maksatli kullanilacak olan biyomedikal teknolojilerin kalite,
model, tiir ve adetleri kurumlarin ihtiyaglarina gore belirlenmelidir. Bu ihtiyaglar tibbi cihaz,
ilag, tam1 kitleri, sarf malzemeler olabilir. Kurumlarda siirekli hizmet anlayisi
benimsendiginden kisa ve uzun siireli biyoteknolojik iiriin ihtiyaglari taleplerinin belirlenmesi
ve tedarik asamalarinin planlanmasit gerekmektedir. Saglik kuruluslarindaki islemlerin
stirekliligini  siirdirmek ve hizmet kalitesini arttirmak i¢in kurumlarda biyomedikal
birimlerinin hazir hale getirilmesi ve bu alanda faaliyet gdsterecek personellerin istiham
edilmesi gerekmektedir. Biyomedikal departmanlar1 kurumlarda tani ve tedavi amagli bulunan
tibbi teknolojilerin yonetim iglemini yapan birimlerdir. Degisen diinya kosullari, hastaliklarin
cesitlenmesi biyomedikal teknolojilere ihtiyact arttirmaktadir. Saglik alanindan gelen bu
taleplere cevap verebilmek icin biyomedikal birimlerinin kurulmasi elzem hale gelmistir. Bu
birimler kurulurken son teknolojilerden yararlanilmalidir.

Tiirkiye’de hastanelerimizde biyomedikal bdliimleri 2000’11 yillar sonrasinda hizli bir sekilde
kurulmaya baglamistir. Baslangicta hasta yonetimlerinde bu alandaki eksiklikler
degerlendirilmig, bu alanda yapilmasi gerekenler planlanmigtir. Tibbi sistemlerin kullanim
alanlarma gore siniflandirilmasinin cihaz yonetimi, hasta planlamasi ve biirokratik islemler
acisindan kolaylastirict bir islem olacagi goriilmiistiir.

Biyomedikal Teknolojiler Nedir?

Saglik alaninda teshis ve tedavi maksadiyla kullanilan tiim madde, malzeme, aparatlar
biyomedikal teknoloji iirlinleri igerisinde degerlendirilmektedir. Saglik veya miihendislik
alaninda faaliyet gosteren {ireticiler tarafindan iiretilen gerek mekanik gerekse elektronik
olarak tasarimi yapilan, amaca uygun kullanimi i¢in ¢esitli yazilimlar1 da kullanan tek bagina
ya da yalniz kullanilan iriinlerdir. Faaliyet konular1 tasarim, {iretim, arastirma gelistirme,
bakim onarim, teknik isletme, ariza analizi, aplikasyon ve kalibrasyon islemleridir. Saglik
kuruluslar1 biinyesinde bulunan biyomedikal teknolojilerin kuruma girdigi andan itibaren
baglayan ve sonrasinda karsilagilabilecek tiim siire¢ biyoteknoloji faaliyetleri olarak
degerlendirilmektedir.

Biyomedikal Miihendisligi Nedir?

Biyomedikal miihendisligi, miihendisligin prensiplerinin, analitik yeteneklerin ve sorun
¢ozme tekniklerinin biyoloji ve tip bilimlerine uygulanmasidir. Biyomedikal Miihendisleri
saglik alaninda karsilagilan sorunlarin giderilmesi i¢in tedavi, tan1 ve izleme gibi saglikta
kullanilan teknolojiler konusunda genel olarak ilerlemeler saglamayi amaglayan, mithendislik
biliminin tasarim ve sorun ¢O6zme yeteneklerini fen ve tip bilimleriyle birlestirerek
mithendislik ve tip diinyas1 arasindaki agigi kapatmayr hedefler (5). Biyomedikal
miihendisleri, tan1 ve tedavi icin kullanilan malzeme, cihaz ve sistemlerin tasarimi, liretimi,
ar-ge, isletilmesi, aplikasyonu, kalibrasyonu ve bakiminda calisir.

Biyomedikal Miihendisligi farkli disiplinlerin bilesiminden olugmus bir miithendislik dalidir.
Ozellikle “Miihendislik” kavramini vurgulamamiz gerekiyor. Ulkemizde bu alanla ilgili eksik
ve yanlig bilgiler mevcuttur. Bu alanimiz 6grenciler tarafindan fizyoterapi, tibbi tanirim
pazarlama ve hemsirelik gibi meslek olarak algilanmaktadir. Biyomedikal miihendisligi
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elektrik-elektronik, makine, yazilim, bilgisayar ve malzeme miihendisligi gibi alanlara benzer
ve bunlarin kaynasimindan olugsmus bir alandir.

Miihendislik ana temalar1 iiretimi arttirmak, problemleri ¢ozmek, verimliligi arttirmak ve
teknolojileri iyilestirmektir. Bu amaglar dogrultusunda doga bilimleri, matematik ve bilimsel
yontemler kullanilmaktadir (6). Bilim insanlar1 ve mucitler yeni teknolojiler ortaya ¢ikarirken,
bu buluslar1 gergek hayatta uygulayan miihendislerdir. Biyomedikal miihendislerini diger
mithendislik dallarinda aywran en Onemli faktor dogrudan saglik alaninda kullanilan
biyoteknolojilerle ilgilenilmesidir. Biyomedikal miihendisleri cihaz ve malzemelerin tasarim
ve iretim asamalarinda; bilgisayar, yazilim, malzeme, makine gibi diger miihendislik
alanlarindan uzmanlarla birlikte temel fen bilimleri alanlarindaki uzmanlardan destek alirlar.
Bunlara ek olarak tasarlanan ve iiretilen malzemelerin teknik olarak isletilmesi asamasinda;
saglik personelleri ile yakin ¢alisirlar. Biyomedikal Miihendisleri Biyomedikal Cihaz
tanimlamalarinda bulunan birgok ekipman ile ilgilenmektedirler.

\ f,' \\ ui -3 ﬁ ,/(tj {T/‘)
(:} ;g r £‘.] /‘2\‘ f sl A'&

&§§)

Sekil 1. Biyomedikal Uygulama Alanlar1

Biyomedikal Miihendisliginin Tarihcesi

Tip miihendisliginin kdkeni antik uygarlhiga, yani filozof Alcaion, filozof Platon ve insan
viicudu da dahil olmak tizere c¢evrelerindeki diinyayr 1200 yillik organize bir bilimsel
metodoloji yoluyla inceleyen Yunan Dr Galen'e, 6zellikle de Maimonides'in zamanina kadar
fizyoloji ¢aligmalarina, fiziksel, deneysel ve analitik ilkeleri uyguladigi i¢in tarihteki en biiyiik
miihendis olarak adlandirilan Leonardo Da Vinciye kadar dayanir (7,8).

Tarih Oncesi donemlerde tipta kullanilan aletler ile ilgili bilgiler sinirlidir. Magaralarda
bulunan ¢akmaktaslarindan yapilan bigak ve kafatasi seklindeki cerrahi malzemeler, bazi ilkel
tibbi miidahalelerin yapilmis olabilecegini gostermektedir. Bu donemlerde Kkesikler tendon
ipligi ve kemik ignesi kullanilarak dikilirken, yara dudaklarinin arasina drenaj olarak agac
kabuklar: yerlestirilirdi. Kirik tedavileri i¢in tahta askilar ve ¢esitli hayvan derilerinden algilar
kullanilmistir. Eski Misir'da bulunan MO 7. yiizyila ait Edwin Smith Papiriisii'nde cerrahi
aletlerin kullanildigina ve kiriklarin atellerle tedavi edildigine dair kanitlar bulunmaktadir.
Ozellikle sivri uglu aletlerin 1sitilarak koter olarak kullanildigina dair bilgiler mevcuttur.
Cerrahi alaninda ileri durumda bulunan Hindistan'da forseps, spekiiliim, makas, nester, igne,
koter, siringa, siringa, testere ve kateter gibi cesitli cerrahi alet kullanilmistir. Bati'da ortagag
boyunca kayda deger bir gelisme olmamustir. Islam diinyasinda 11. yiizyilda ibn-i Sina
cerrrahide kullanilmak iizere bazi cerrahi aletler 6neren ilk kisidir (9).
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On yedinci yiizyilda Bati'da Aydinlanma Cagi'nin baslamasiyla birlikte 6nemli gelismeler
basladi. Fahrenheit (168-1738) termometreyi, Leeuwenhoek (1632-1723) mikroskobu icat
etti. Laénnec (1781-1826) stetoskopu, Simpson (1811-1870) ise anesteziyi icat etmistir. Von
Helmholtz (1821-1894) oftalmoskopu icat etti. Tibbi goriintiileme teknolojisi, 1895 yilinda
Wilhelm Conrad Rontgen'in (1845-1923) X-1sin1 tiipilinii icat etmesiyle basladi. X 1ginlarinin
bulusu ile tip alaninda yeni bir donem basladi. X 1smlar1 ilk olarak kemik kirik ve
anomalilerinin tespitinde yaygin olarak kullanildi. 1930'l1 yillarda baryum ve radyoopak
malzemelerin yaygin kullanilmasi tim organlarin goriintiilenmesini sagladi. 1903 yilinda
Hollanda’l1 bilim insan1 Willem Einthoven ilk elektrokardiyografi cihazini icat etti. 1927
yilinda Philip Drinker ve Harvard Universitesi'ndeki meslektaslar1 ilk modern solunum
cihazint gelistirdi. 1940 yilinda ABD'den Austin Moore ilk metal kalgca protezi ameliyatini
gerceklestirdi.

Bin dokuz yiizlii yillarda tibbi yontemler teknolojiye daha bagimli hale gelmis, ileri cerrahi
tekniklerin gelistirilmesi ve anjiyografi tekniklerinin kullanim1 ile kalp ve damar cerrahisi
alaninda yeni bir dénem baslamistir. Ikinci Diinya Savasi sirasinda tibbi cihaz teknolojisi gok
hizli bir sekilde gelismis ve bu siire¢ sonrasindaki teknoloji gelisimlerinin temeli bu
donemlerde atilmistir. 1945 yilinda Hollanda’li bilimei Willem Kolff ilk diyaliz makinesini
gelistirmis, Ingiliz hekim Sir John Charnley 1950 yilinda ilk yapay kalca kemigi degisimini
gerceklestirmistir. 1950'lerde kullanilmaya baslanan transistorler saglik alaninda biyomedikal
ekipmanlar1 yayginlastirdi.1951 yilinda ABD'li elektrik miihendisi Miles Edward
liderligindeki bir grup bilim insanu ilk ticari kalp makinesini gelistirmistir. ABD'li kardiyolog
Paul Zoll 1952 yilinda kalp digina yerlestirilen ilk kalp pilini gelistirdi (10).

Tibbi Cihaz Miihendisliginin Gelisimi

Miihendislik firmalari cihazlar gelistirebilir ve hasarli olanlarin bakimini yapabilir.
Miihendislik firmalar1 genel tip ve teknik alanlarda ¢alismaktadir. Bu dogrultuda medikal
miihendisliginin sorumluluklari; Cerrahi ve doku miihendisligi i¢in bilgisayar programlari ve
teknikleri gibi yeni tibbi prosediirlerin tasarlanmasi, test edilmesi ve uygulanmasidir. Tibbi
cihazlar kurumlara ve hastanelere satilmadan 6nce tibbi cihazlarin bakimi gibi bazi siireglerin
belirli kosullar1 karsilamasi gerekir. Bu cihazlarin giivenli ve etkili olduklarinin kanitlanmis
olmas1 gerekmektedir. Biyoteknolojileri kullanan kullanicilar hekim veya cihaz kullanicist ve
kullanilan hasta zarar gormiiyorsa giivenli kabul edilir. Bu nedenle ihtiyati tedbirler
alimmalidir. Son yillarda makinalar kaynakli kazalarin artmasi makine onaylar1 oncesi siki
testlerin uygulanmasina sebep oldu. Bu testlerde sistemler istenen hedefe makul siireler
icersinde ulasirlarsa etkili kabul edilmektedir. Tip miihendisligi, miihendislik bilimlerini
(mekanik, elektrik, elektronik ve bilgisayar) biyomedikal ve fizyolojik bilimlerle birlestiren,
biyomedikal problemleri ele almak, analiz etmek ve ¢6zmek igin ileri miithendislik teorilerini
ve tekniklerini uygulayan bir bilim dalidir. Bu, 6l¢gmek ve anlamak i¢in uygun araglar ve
cihazlar tasarlayarak yapilir. "Miihendislik", ad1 ne olursa olsun, bu disiplin tek bir hedefe
odaklanir, bu da hastaliklar teshis ve hastalar tedavi etmek i¢in kullanilan cihazlarin tasarimi
ve bakimidir. Bu alanin miihendislik ve tip alanlar1 arasinda bir baglanti gorevi gordiigi
diistiniilmektedir (5,11).

Tip miihendisligi, tibbi alanlarin gesitliligi ve bu miihendislik alaninin ilgilendigi fizyolojik
sistemlerin (insan viicudu) biiylikliigli nedeniyle, en sofistike, gelismis ve en pahali
tekniklerin biridir (11-12). Birgok sirket ve tiniversite bilimsel arastirmalara milyonlarca dolar
yatirim yapiyor. Arastirmacilar tibbi makineler ve yapay organlar gelistiriyor. Bilimsel
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arastirma projelerinden tiretilen makineler, iilkede ytirilirliikte olan yasa ve yonetmeliklere
uygun olduklarindan emin olmak i¢in dikkatle kontrol edilmektedir. Makineler,
giivenliklerinin onaylanabilmesi i¢in bir¢ok test ve analizden ge¢mek zorundadir. Amerika ve
Almanya gibi bazi1 iilkeler diger iilkelerde satilmak {izere makineler iiretmektedir.
Biyomalzemeler, tibbi goriintiileme, tibbi mekanik, nano biyoteknoloji, doku miithendisligi
cihaz miihendisliginin en 6nemli alanlar1 arasinda yer almaktadir. Teknolojinin hizla
gelismesi, hastaliklarin artmasi ve ¢oziim gerektiren bircok tibbi ve teknik sorunun varligi,
giderek daha karmasik hale gelen biyolojik sorunlarla basa ¢ikmak, daha iyi sonuglar elde
etmek icin Onceki cihazlarin ¢aligmalarimi gelistirmek ve doktorun gorevini daha iyi bir
sekilde yerine getirmesine yardimci olacak yeni cihazlar icat edecek tip mithendislerine olan
talebin artmasina neden olmaktadir. Daha iyi ve daha hizli, bir tip miithendisine olan ihtiyag
her gegen giin artiyor (13,14).

Biyomedikal Miihendisliginin Saglayacag Yararlar

¢ Yerinde onarim ile onarim i¢in gegen siirenin en aza diisiiriilmesi ve arizaya miidahale
siiresinin azalacagi dngdriilmektedir.

e C(Cihazlar i¢in uygulanacak olan c¢esitli bakim prosediirleri ile ariza oranlar
diismektedir.

e Kaullanicilara verilen egitimlerle kullanim ve kullanim siirecli arizalar giderilmekte,
diizenli bakimlarla hem zaman hem de maddi tasarruflar saglanmaktadir.

e Biyomedikal birimlerinin yeni yonetim anlayisiyla kullanim ve ariza istatistiklerinin
iyilesecegi ongoriilmektedir.

e (Cesitli kalite prosediirleri ve risk degerlendirmeleri, cihazlarda ortaya ¢ikabilecek olasi
sorunlarin belirlenmesi, sistemlerin dogru ve verimli c¢aligmasi yoniinden cesitli
yonergeler olusmasini saglamaktadir.

e Onarimi miimkiin olmayan sistemlerle ilgili en dogru kararlarin verilmesi saglanacak
ve yeni cihazlarin alinmasi yoniinde seffaf kararlar verilmektedir.

e Cihaz ve sarf malzeme On talep asamasindan, satin alma, kurulum asamalarina kadar
gecen siirecte birimler arast dogru ve etkili iletisim saglanir.

e Saglik kuruluslarindaki tibbi cihaz yoniinden hizmet siirekliligi saglanmaktadir.

e Saglik kuruluslarinda mal ve hizmet alimi siireglerinde seffaflik saglanarak, kalite,
giivenlik ve maliyet incelemesi yapilarak en dogru kararlar verilmektedir (15).

e Biyoteknolojilerin  kullanim  siiregleri boyunca verimlilik-maliyet analizleri
gergeklestirilmesine katki sunulur (16).

Hastanelerde Biyomedikal Birimlerinin Gorev ve Sorumluluklar:

Teknoloji Yonetimi, Egitim, Hastane Tesis Dizayn1 ve Proje Yonetimi, Risk Yonetimi, Kalite
Giivence ve Teknoloji Degerlendirmesi gibi alanlar hastanelerde biyomedikal birimlerinin
gorev ve sorumluluklarini olusturmaktadir (17).

Hastanelerde kullanilan biyomedikal cihaz ve teknolojilerin daha dogru ve daha etkin olarak
kullanimi, uzmanlik alan1 biyomedikal miihendislerinin gorev ve sorumluluklarini eksiksiz bir
sekilde yerine getirdiklerinde miimkiin olmaktadir (18).
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Biyomedikal cihaz ve teknolojilerinin hastanelerde tedarik siireci Ar-Ge Caligsmalari, tibbi
cihaz alimindan Onceki hizmetler, tibbi cihaz satin alimi esnasindaki hizmetler, tibbi cihaz
alimi1 sonras1 hizmetler, kalibrasyon ve bakim-onarim asamalarini icermektedir.

SONUC

Biyomedikal Miihendisligi diinyada 40 yil kadar ge¢misi olan saglik bilimleri, fen bilimleri ve
tip bilimlerinin bilesiminden olusan disiplinler arasi bir alandir. Bilim dalinin teknolojik
olarak ileri gitmesiyle birlikte teshis ve tedavide hata paylar1 azalmakta, tan1 ve tedavi stireleri
azalmakta, cihaz kullanim siireleri diismekte, sistemlerin ve ilaglarin hastaya olas1 yan etkileri
minimize edilmekte, tan1 ve tedavinin non-invazif yontemlerle yapilma olasiligi artmakta, kan
kaybi1 gibi istenmeyen durumlarin 6niine gegilmektedir.

Diinya genelinde saglik alaninda daha ileriye gidebilmek icin saglik alaninda faaliyet gdsteren
bilim insanlart ile birlikte biyomedikal miihendislerine olan ihtiyag¢ her gecen giin artmaktadir.
Bu alanlara dogru ve zamaninda yatirimlarin yapilmasi gerekmektedir. Iyi bir sanayi-akademi
isbirligi ile biyomedikal teknolojilerinin saglik alanina katkilart daha da artacagi
diistiniilmektedir.

Finansman: Herhangi bir finansal destek yoktur.

Cikar Catismasi: Yazar(lar) ¢ikar ¢atigmasi olmadigini beyan eder.
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Ozet

Sifiliz, cinsel yolla bulasan hastaliklar arasinda sik rastlanan ve bu nedenle de toplum sagligini etkileyen onemli bir
hastaliktir. Latent enfeksiyonlar (yani klinik belirtileri olmayanlar) serolojik testlerle tespit edilir. Onceki yil i¢inde
edinilen latent sifiliz, erken latent sifiliz olarak anilir; diger tiim latent sifiliz vakalari, ge¢ latent sifiliz veya siiresi
bilinmeyen latent sifiliz olarak siniflandirilir.

Tarama amagli olarak en sik flokiilasyon temelli Veneral Disease Research Laboratory (VDRL) ve agliitinasyon temelli
Rapid Plazma Reagin (RPR) kullanilmaktadir. Spesifik testlerle karsilagtirildiginda yalanci pozitiflik oranlari daha
yuiksektir. Treponemal testler treponemalara 6zgii antikorlar1 gosterir ve enfeksiyonun ikinci haftasindan itibaren ortaya
¢ikar. En sik kullanilanlart TPHA (Treponema Pallidum Hemaglutinasyon Assay) ve FTA-ABS (Floresanli Treponema
Antikor-Absorbsiyon Testi)’dir. TPHA, tedavi olmus hastalarda 6miir boyu pozitif kalmaktadir

Spesifik klinik durumlar alternatif tedavilere izin vermesine ragmen, penisilin tercih edilen farmakolojik tedavi olmaya
devam etmektedir. Cinsel partner yonetimi, sifiliznin enfektif asamasi tanis1 konmus bir kisiye maruz kalan kisilerin
degerlendirilmesini ve tedavi edilmesini igerir. Tedaviye uygun yaniti saglamak i¢in yakin klinik takip ve testlerin
tekrarlanmasi Onerilir.

Bu olgu sunumunda klinigimize bagvuran 24 yasindaki bir kadin hastanin tan1 ve tedavi siirecini inceleyerek, sifiliz ile
ilgili gilincel literatiirli derlemeyi amagladik.

Anahtar Kelimeler: Sifiliz, VDRL, RPR, Penisilin, Cinsel Partner.

Abstract

Syphilis is an important disease common among sexually transmitted diseases, affecting public health. Serological tests
detect latent infections (i.e., those without clinical symptoms). Latent syphilis acquired within the previous year is
referred to as early latent syphilis; all other cases of latent syphilis are classified as late latent syphilis or latent syphilis
of unknown duration.

For screening purposes, flocculation-based Venereal Disease Research Laboratory (VDRL) and agglutination-based
Rapid Plasma Reagin (RPR) are most commonly used. False positivity rates are higher compared to specific tests.
Treponemal tests show antibodies specific to treponemas and appear from the second week of infection. The most
commonly used ones are TPHA (Treponema Pallidum Hemagglutination Assay) and FTA-ABS (Fluorescent Treponema
Antibody-Absorption Test). TPHA remains positive for life in treated patients

Penicillin remains the preferred pharmacological treatment, although specific clinical situations allow alternative
treatments. Sexual partner management involves evaluating and treating people exposed to a person diagnosed with the
infective stage of syphilis. Close clinical monitoring and repeat testing are recommended to ensure an appropriate
response to treatment.

In this case report, we aimed to compile the current literature on syphilis by examining the diagnosis and treatment
process of a 24-year-old female patient who applied to our clinic.
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GIRIS

Sifiliz goriilme siklig1 2000 yilindan bu yana siirekli artan bir hastaliktir. Ozellikle, 2019'daki
koronaviriis hastalig1 salgini, sifiliz ve konjenital sifiliz de dahil olmak {izere cinsel yolla
bulasan hastaliklarin yayilmasini kontrol altina almaya yonelik halk saglig1 ¢cabalarini olumsuz
etkilemigtir. Sifilizin klinik belirtileri agirlikli olarak mukokutanéz lezyonlardir, ancak
hekimler yine de bu hastaligin sayisiz belirtilerini tanimaya hazirdir. Primer sifiliz klasik olarak
cogunlukla genital bolgede yerlesen agrisiz bir lezyonla karakterizedir. Sekonder sifiliz tipik
olarak klinik olarak ¢esitli formlar1 bulunan mukokutandéz dokiintiiye ek olarak sistemik
semptomlarla kendini gosterir (1).

Sifiliz, cinsel yolla bulasan hastaliklar arasinda sik rastlanan ve bu nedenle de toplum sagligini
etkileyen onemli bir hastaliktir. Latent enfeksiyonlar (yani klinik belirtileri olmayanlar)
serolojik testlerle tespit edilir. Onceki yil icinde edinilen latent sifiliz, erken latent sifiliz olarak
anilir; diger tiim latent sifiliz vakalari, gec latent sifiliz veya siiresi bilinmeyen latent sifiliz
olarak siniflandirilir (2).

Tablo 1. Sifiliz Tedavisi I¢in DSO Kilavuzlari (15)
Erken Sifiliz = Intra-muskiiler benzatin penisilin G (tek doz)

= Veya kas i¢i prokain penisilin (10 — 14 giin boyunca giinliik dozlar)
Penisilin bazli tedavi kullanilamiyorsa, oral doksisiklin (10 — 14 giin siireyle giinde iki
doz) * veya intramiiskiiler seftriakson (10 — 14 giin siireyle giinliik doz)

Latent Sifiliz = Kas i¢i benzatin penisilin G (3 hafta boyunca haftalik dozlar) veya kas i¢i prokain
penisilin (20 giin boyunca giinliik dozlar)

= Penisilin bazli tedavi kullanilamiyorsa oral doksisiklin (30 giin boyunca giinliik
dozlar) *

Konjenital Sifiliz = Alt1 saatte bir intravendz benzil penisilin (10-15 giin boyunca)
= Veya giinliik kas i¢i prokain penisilin (10-15 giin boyunca)

I *Gebelikte kontrendikedir.

Sifilizin fiziksel muayenede taninmasina ek olarak, enfeksiyonu dogrulamak i¢in gesitli tani
araclar1 kullanilabilir. Treponema pallidum spiroketleri histopatolojik boyama, karanlik alan
mikroskobu, dogrudan floresan antikor ve polimeraz zincir reaksiyonu analizleri kullanilarak
dogrudan tespit edilebilir. Sifiliz enfeksiyonlarini taramak ve tan1 koymak i¢in serolojik testler,
treponemal olmayan ve treponemal testler tercih edilen yontemdir (3). Pozitif sifiliz
enfeksiyonunun tanisinda klinisyenlere yardimci olmak i¢in iki serolojik test algoritmasi
mevcuttur. Sifiliz enfeksiyonunun dogru evresinin belirlenmesi serolojik testlerin sonuglarini,
hasta Oykiisiinii ve fizik muayene bulgularini birlestirir (4).

Tarama amagli olarak en sik flokiilasyon temelli Veneral Disease Research Laboratory (VDRL)
ve agliitinasyon temelli Rapid Plazma Reagin (RPR) kullanilmaktadir. Spesifik testlerle
karsilastirildiginda yalanci pozitiflik oranlar1 daha yiiksektir (5). Treponemal testler
treponemalara 6zgii antikorlar1 gosterir ve enfeksiyonun ikinci haftasindan itibaren ortaya ¢ikar.
En sik kullanilanlar1t TPHA (Treponema Pallidum Hemaglutinasyon Assay) ve FTA-ABS
(Floresanli Treponema Antikor-Absorbsiyon Testi)’dir. TPHA, tedavi olmus hastalarda omiir
boyu pozitif kalmaktadir (6).

Spesifik klinik durumlar alternatif tedavilere izin vermesine ragmen, penisilin tercih edilen
farmakolojik tedavi olmaya devam etmektedir. Cinsel partner yonetimi, sifiliznin enfektif
asamasi tanis1 konmus bir kisiye maruz kalan kisilerin degerlendirilmesini ve tedavi edilmesini
icerir. Tedaviye uygun yanit1 saglamak i¢in yakin klinik takip ve testlerin tekrarlanmasi 6nerilir

().
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Bu olgu sunumunda klinigimize basvuran 24 yasindaki bir kadin hastanin tani ve tedavi siirecini
inceleyerek, sifiliz ile ilgili giincel literatiirii derlemeyi amagladik.

OLGU

Yirmi dort yasindaki nulligravid hasta akinti, koku labiada sislik over kisti sikayetleri ile
klinigimize bagvurdu. Hastanin jinekolojik muayenesinde vajinanin serviks bolgesinde dogal
miks tip akintt mevcuttu. Sol labiada 5x5 mm boyutunda aftéz lezyon gozlendi (Sekil 1).
Hastanin vulva ve genital bolgesinde kasinti sikayeti yoktu.

Sekil 1. Hastanin Labiasinda Tes-pit Edilen Sifiliz Gomu

Hastanin genel fizik muayenesinde inguinal lenf adenopatiye rastlanmadi. Batin muayenesinde
anomal bir bulguya saptanmada.

Hasta labia majordeki lezyonun biiylimesi {izerine kontrole geldi. Endure agrili ve akintili 4x5
cm biiyiikliigiinde krater goriiniimiinde bir lezyon izlendi.

Hastaya yapilan transvajinal ulstrasonda (USG) uterus antevert dogal konumda gozlendi.
Endometrium kalinligi 5.6 mm olarak saptandi. Her iki adnesk polikistik over sendromu
(PKOS) ile uyumlu bulundu. Douglas boslugunda bir anomaliye rastlanmadi.

Hastadan alinan kan analizinde C reaktif protein (CRP) 6 mg/dL, beyaz kan hiicresi
8.800x109/L olarak bulundu. Yapilan VDRL — RPR testi ve TPHA testi 1/320 pozitif
gozlenmesi lizerine hastaya sifiliz tanis1 kondu.

Hastaya tedavi olarak 2.400.000 U penisilin (deposilin) baslandi. Olas: sistemik bulgularin
incelenmesi amaciyla hasta {iglincili basamak bir saglik kurulusuna yonlendirildi.

TARTISMA

Sifiliz, klinik taniy1 zorlastiran ve fark edilmeyen enfeksiyonlara yol agan ¢esitli ve cogu zaman
incelikli belirtilere sahiptir. Primer sifilizin klasik olarak agrisiz lezyonlari, 6zellikle serviks
veya rektum gibi gizli maruz kalma bolgelerinde gézden kacgabilir. Dokiintii ve ikincil sifilizin
diger semptomlar1 hafif olabilir veya baska durumlarla karistirilabilir. Sifiliz, tanis1 genellikle
diistindiiriicti bir klinik dykiiye ve destekleyici laboratuvar (serodiagnostik) testlere dayanir.
Serolojik testler, sifiliz semptomlari olan kisilerde veya hi¢gbir semptomu olmayan ancak tarama
yoluyla tespit edilen kisilerde sifilizi teshis etmenin en yaygin yolu haline geldi. Tiim sifiliz
serolojik testlerinin bir sinirlamasi, T. pallidum subsp. ile enfeksiyonu ayirt edememeleridir (8).
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Etkili tedavinin yaygin olarak bulunmasi ve bunun sonucunda sifiliz prevalansinda meydana
gelen diisiis, prevalansin diisiik oldugu ortamlarda tarama veriminin diisiik olmasina yol
acmistir; bu nedenle, diistik riskli yetiskinlerde tarama ¢ogu yerde terk edilmistir. Bununla
birlikte, sistematik incelemeler, enfeksiyon riski yiiksek olan hamile kadinlarda, yetiskinlerde
ve ergenlerde ve kan, kan {irlinleri veya kati organ bagislayan bireylerde sifiliz taramasi
yapildigina dair ikna edici kanitlar sunmaktadir. Bazi iilkeler ayn1 zamanda agiklanamayan ani
gorme kaybi, sagirlik veya menenjit yasayan kisilerde de frengi testi yapilmasini dnermektedir;
¢linkii bunlar erken norosifilizin belirtileri olabilir (9).

Artan enfeksiyon riski, sifiliz enfeksiyonuna yol acan kisisel veya partner davraniglariyla veya
sifiliz prevalansinin yiiksek oldugu bir toplumda yasamakla iliskili olabilir. Enfeksiyon riski
yiikksek olan kisiler i¢in optimal tarama araligi tam olarak belirlenmemistir; ancak bazi
kilavuzlar, HIV'li kisilerin, sifiliz riski tasiyan diger bireylere gore daha sik taramadan (6rnegin,
yillik tarama yerine 3 aylik tarama) fayda saglayabilecegini dne siirmektedir (10).

Her ne kadar sifiliz, kan bagisi i¢in tanimlanan ilk bulasici riskler arasinda yer alsa ve kan
yoluyla bulastig1 belgelenmis olsa da giderek daha fazla iilke donor se¢im siireclerini, evrensel
serolojik taramay1 benimsedikge, son 60 yilda kan nakli yoluyla bulasan sifiliz son derece nadir
hale gelmistir (11). Dondrlerin sayis1 ve taze kan bilesenleri yerine sogutulmus iiriinlerin
kullanimi1 T. pallidum'un farkli kan bilesenlerinde hayatta kalmasinin saklama kosullarina gore
degistigi gosterilmistir; taze kan veya <5 giin siireyle saklanan kan bilesenleri, daha uzun siire
saklanan kandan daha bulasicidir. Kanin, kan bilesenlerinin veya kati organlarin sifiliz taramasi
birgok iilkede tavsiye edilmeye devam etmektedir. Sifiliz prevalansinin yiiksek oldugu
ortamlarda, Ozellikle taze kan transflizyonu sirasinda, ara sira transfiizyonla bulasan sifiliz
vakalar1 hala rapor edilmektedir (12).

Sifiliz tedavisinde onemli faktorler erken tani, etkili bir antibiyotik rejimiyle hizli tedavi ve
bulasici hastaligi olan bir kisinin partnerlerinin (birincil, ikincil veya erken latent enfeksiyonlar)
tedavisidir. Yetiskinlerde erken sifiliz tedavisine yonelik DSO kilavuzlar1 ve Avrupa kilavuzlari
aynmdir. Amerikan Hastalik Kontrol Merkezi (CDC) kilavuzlart bir tedavi olarak prokain
penisilini dnermemektedir ancak diger acilardan aynidir. Geg sifiliz hastalar1 artik bulasici
degildir. Bu nedenle tedavinin amaci, asemptomatik (yani ge¢ latent sifilizi olan) kisilerde
komplikasyonlar1 6nlemek veya hastada {igiinciil hastaligin belirtileri varsa bunlarin gelisimini
durdurmaktir. Geg sifilizin tedavisi, erken hastalia gdre daha uzun antimikrobiyal tedavi
kiirleri gerektirir (13).

Penisilin, 1940'larin sonlarinda ilk kez yaygin olarak kullanima sunuldugundan beri sifiliz
tedavisinin temel dayanagi olmustur. Etkinligi hi¢bir zaman randomize kontrollii bir calismada
gosterilmemesine ragmen, onceki tiim tedavilerden acik¢a ¢ok daha iistiindii ve T. pallidum'un
penisiline direnci hi¢bir zaman bildirilmemistir. T. pallidum ¢ogu bakteriden daha yavas
boliindiigii i¢in kandaki penisilin seviyelerini en az 10 giin boyunca minimum inhibitor
konsantrasyonun (MIC) lizerinde tutmak gerekir. Bu, uzun etkili benzatin penisilin G'nin tek
bir kas i¢i enjeksiyonu yapilarak basarilabilir (bu, hastanin uzun stireli bir ilag¢ rejimine bagh
kalmasini gerektirmemesinden yararlanir) (14). CDC ve Avrupa (Cinsel Yolla Bulasan
Enfeksiyonlara Kars1 Uluslararas1 Birlik tarafindan yazilmistir) kilavuzlart tarafindan erken
sifiliz i¢in Onerilen birinci basamak tedaviler, maruz kalan partnerlerinin tedavisine yonelik
tavsiyeler gibi ¢ok benzerdir. Geg sifilizli veya siiresi bilinmeyen sifilizli hastalar daha uzun
tedavi kiirleri almalidir. Norosifiliz veya okiiler tutulumu diisiindiiren semptomlar1 olanlarda,
daha yogun tedavi gerektiren norosifiliz varligimi dogrulamak veya diglamak i¢in lomber
ponksiyon yapilmalidir. Bununla birlikte, CDC ve Avrupa kilavuzlar1 latent sifilizi
enfeksiyondan 1 yil sonra ortaya ¢ikan olarak tanimlarken, Diinya Saglik Orgiitii (DSO) latent
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sifilizin 2 yildan itibaren ortaya ¢ikacagini tanimlamaktadir ve bu da tedavide bazi farkliliklara
yol agmaktadir; yani Amerika Birlesik Devletleri ve Avrupa'daki bazi hastalar i¢in daha uzun
tedavi stiresi gerekmektedir (15).

Tedaviden sonra canli T. pallidum'un varliginin dogrulanmasi veya dislanmasinin miimkiin
olmadig1 gbz Oniine alindiginda, tedavi etkinligi seroloji kullanilarak dolayli olarak olgiiliir.
Tedavi genellikle non-treponemal test (NTT) titresinin negatife donmesi veya dort kat azalmasi
olarak tanimlanir. Bununla birlikte, daha 6nce belirtildigi gibi, neredeyse kesin olarak tedavi
edilmis olmasina ve ilerleyici hastalik kanit1 olmamasina ragmen (serofast durumu olarak
adlandirilan durum) hastalarin az bir kismi, NTT titresinde dort kattan daha az bir azalma ile
seropozitif kalmaktadir. Bu hastalarin yonetimi, yeniden enfeksiyon olasiligini dislamak igin
dikkatli bir cinsel Oykii almmmasma baghdir. Bu, hastalar yeni enfeksiyonlar
tanimayabileceginden zorlayici olabilir (16). Serofast durumu daha yaygin olarak ge¢ sifilizli
ve diisiik NTT titreli hastalarda ve anti-retroviral tedavi gérmeyen insan bagisiklik eksikligi
viriisii (HIV) pozitif hastalarda ortaya ¢ikar. Serofast hastalarinda uzun vadeli klinik sonuglar
hakkinda ¢ok az veri mevcut oldugundan, CDC kilavuzlar klinik takibe devam edilmesini ve
takip saglanamiyorsa yeniden tedaviyi onermektedir (15).

Penisilin alerjisi olan hastalar doksisiklin veya seftriakson ile tedavi edilmeli (ancak
sefalosporin alerjisi penisiline alerjisi olanlarda daha sik goriiliir) ve takipte NTT serolojisi
tekrarlanmalidir. Doksisiklin gebelikte kontrendikedir. Afrika'da erken sifiliz tedavisinde
yapilan iki ¢aligma, tek bir oral azitromisin dozunun benzatin penisilin G'ye esdeger oldugunu
gosterdi. Ne yazik ki, azitromisine ve diger makrolid antibiyotiklere diren¢ kazandiran
mutasyona sahip T. pallidum tiirleri Amerika Birlesik Devletleri, Avrupa, Cin ve Avustralya'da
yaygindir. Sifilizli HIV pozitif hastalarda yapilan bir arastirma, firsat¢i enfeksiyonlart 6nlemek
icin azitromisinin daha iyi serolojik sonuglara yol agtigim gosterdi. DSO, azitromisinin sifiliz
tedavisi i¢in yalnizca makrolide direngli T. pallidum prevalansinin ¢ok diisiik oldugunun
bilindigi ortamlarda kullanilmasini 6nermektedir (17).

Erken sifiliz hastalarinda, HIV enfeksiyonu olan hastalarin beyin omurilik sivisinda (BOS),
HIV ile enfekte olmayan hastalara kiyasla yiliksek BOS hiicre sayis1 ve proteini daha sik bulunur
ve erken semptomatik norosifilizin HIV pozitif hastalarda daha yaygin olduguna dair bazi
kanitlar vardir (8). Tek doz benzatin penisilin G, BOS'ta treponemisidal diizeylere giivenilir bir
sekilde yol agmadigindan, bazi uzmanlar HIV ile ko-enfekte olmus erken sifilizli hastalarin
gelismis tedavi almasi gerektigini ileri siirmislerdir (8, 10). Bununla birlikte, randomize
kontrollii bir ¢caligma (n=541) higbir sonu¢ gostermemistir. Standart veya gelistirilmis tedavi
alan hastalar arasinda klinik sonuglar agisindan anlamhi fark vardir. Dikkat ¢ekici bir sekilde,
calismaya katilan 101 HIV ile enfekte hasta serolojik olarak daha az 1yi yanit verdi, ancak takip
kayb1 nedeniyle ¢alisma, HIV ile birlikte enfekte olan hastalarda standart tedavi ile gelismis
tedavi arasinda iki kat farki tespit etme konusunda yetersiz kald1 (18). Ayrica Tayvan'da yapilan
bliylik (n=573) prospektif, gozlemsel bir ¢alismada, tek doz benzatin penisilin G ile gelistirilmis
tedavi arasinda hi¢bir fark bulunamadi (19). Bununla birlikte, eksik verileri hesaba katmak i¢in
son gozlemlenen ileriye tagiman analizi kullanildiginda, tek doz alanlarin %67.1'inin serolojik
olarak yanit verdigi, buna karsin gelismis tedavi alanlarin %74.8'inin istatistiksel olarak anlamli
bir fark oldugu sonucuna varmistir (p=0.044) (19). Son olarak, retrospektif bir ¢aligma (n=478),
tek doz benzatin penisilin G alan ve gelismis tedavi alan hastalar arasinda 13 ayda serolojik
yanitta higbir fark olmadigini gosterdi (20). Bu ¢alismalarin sonuglart goz oniine alindiginda,
birgok klinisyen erken sifilizli HIV ile enfekte hastalara tedavi gelismis tedavi sunmaya devam
etmektedir.
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Sifilizli kadinlarda olumsuz gebelik sonuglar1 yaygindir. Bir arastirma, RPR titreleri >1:8 olan
latent sifilizli kadinlarin %25'inin 6lii dogum yaptigini ve %33'liniin canli ancak prematiire
dogum yaptigim ortaya cikardi (21). Ikinci bir calisma, sifilize bagh olumsuz gebelik
sonuglarin, 28. gebelik haftasindan once verilen tek doz benzatin penisilin G ile
onlenebilecegini gosterdi (21). Penisilin, hamilelikte sifiliz tedavisinde ve olumsuz dogum
sonuglarini 6nlemede etkili oldugu bilinen tek antibiyotiktir. Doksisiklin gebelikte kontrendike
oldugundan ve azitromisin ve eritromisin gibi makrolidler plasentayr iyi gecemediginden,
penisiline alerjisi olan sifilizli hamile kadinlarin tedavisinde penisiline ¢ok az alternatif vardir.
CDC, penisilin alerjisi olan kisiler i¢in duyarsizlastirmayi 6nermektedir (22).

DSO, dogumdan >30 giin énce penisilin tedavisi almamus, sifiliz-seropozitif annelerden dogan
bebekler de dahil olmak {izere konjenital sifiliz stiphesi olan bebeklerin, benzil penisilin veya
prokain penisilin ile tedavi edilmesini Onermektedir. Dogumda belirti veya semptomlari
olmayan bebekler de dahil olmak {izere sifilize maruz kalan tiim bebekler, ideal olarak NTT
titreleri ile yakindan takip edilmelidir. Titreler 3 aylikken diismeli ve 6 aylikken tepkisiz hale
gelmelidir (22).

Merkezi sinir sistemi tutulumu, sifilizin herhangi bir asamasinda ortaya ¢ikabilir, ancak klinik
norolojik bulgular (oftalmik veya isitsel semptomlar, kranyal sinir felci, biligsel islev
bozuklugu, motor veya duyu bozukluklari, veya menenjit veya felg belirtileri) (23). Norosifilizi
gosteren semptomlar ve testler veya beyin omurilik sivis1 (BOS) testine bakilmaksizin okiiler
sifilizin herhangi bir belirtisi varsa, daha yogun tedavi dnerilir. Ornegin CDC, nérosifiliz veya
okiiler sifiliz hastasi yetiskinlerin 10 — 14 giin boyunca yiiksek doz intravenéz kristalize veya
intramiiskiiler prokain penisilin art1 probenesid ile tedavi edilmesini 6nermektedir (24).

Penisilin konusunda pek ¢ok iilke hala hastalarin enjeksiyon korkusuyla ve saglik hizmeti
sunucularinin anafilaktik sok yonetimiyle miicadele etmektedir. Gebelikte giivenli ve sifilizin
fetlise bulagsmasin1 6nlemede etkili olan oral rejimlere acilen ihtiya¢c duyulmaktadir. Ayrica,
makrolid direncinin primer sifiliz hastalarinda tedavi basarisizlig: ile iligkili olmasi (25),
alternatif oral tedaviler bulma ihtiyacin1 daha da acil hale getirmektedir. Sifilize yonelik bir ilag
kesif programi i¢in tesviklerin olusturulmasi gerekmektedir ve bu arada mevcut ilag
kombinasyonlarinin degerlendirilmesi, diren¢ gelisimi tehdidini azaltmak i¢in alternatif olarak
yararli olabilir.

Insanlarda yapilan yiikleme galismalari, gec latent sifiliz hastalarmin, heterolog T. pallidum
suslar1 ile semptomatik yeniden enfeksiyona karsi direngli oldugunu ve tavsanlarda y 1sinlanmis
T. pallidum (26) ile tekrarlanan asilama yoluyla koruyucu bagisiklik indiiklendigini
gostermistir. Buna gore, koruyucu asilar gelistirmek miimkiin olmalidir. Bununla birlikte, T.
pallidum'un viriilans belirleyicileri ilizerine arastirmalar ve ona karsi koruyucu bagisiklik
arayisi, bakterileri in vitro olarak kiiltiiri alinamamasi nedeniyle sonugsuz kalmistir. Bu
sinirlamanin {istesinden gelmek ig¢in, T. pallidum'un dogrudan klinik 6rneklerden genom
dizilimi artik miimkiindiir (27). Bu ilerleme, tiir varyasyonunun kiiresel 6l¢ekte anlasilmasina
olanak saglamali ve dig zar proteinleri ile diger ylizey antijenlerinin olas1 as1 adaylar1 olarak
tanimlanmasina yardimci olmalidir. Yakin zamanda yapilan bir ¢aligsma, tavsanlarin lipoprotein
TPO71 ile agilanmasinin T. pallidum'un yayilmasini 6nledigini ve dolayisiyla umut verici bir
as1 aday1 haline geldigini gosterdi (28).

SONUC

Ulkemizde ve diinyada sifilizin artan prevalansi, dnlenebilir ve tedavi edilebilir bir hastaligin
onlarca yildir siiren siirekli azalmadan sonra yeniden dirilisine isaret etmektedir. COVID-19
salgini, sifiliz dahil cinsel yolla bulasan hastaliklarin yayilmasin1 kontrol altina almaya yonelik
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halk sagligi cabalarini olumsuz etkilemistir. Koruyucu hekimlik sifilizin taninmasi ve
tedavisinde Oonemli bir rol oynamaktadir. Zamaninda tani, uygun yonetim ve halk sagligi
miidahaleleri, sifiliz enfeksiyonunu ve yayilmasini kontrol etmede anahtardir.

Finansman: Bu aragtirmayla ilgili 6zel bir finansman bulunmamaktadir.
Cikar Catismasi: Yazarlar hi¢bir ¢ikar ¢atigmasinin olmadigini beyan ederler.
Etik Beyan: Caligmanin etik kurul onay1 (2023) ve hastanin bilgilendirilmis onam alinmigtir.
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