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2010 yihinda DNT Ortadogu yayincilik blinyesinde yayin hayatina baslayan Turkish Journal of Clinics and Laboratory dergisi bir
yili daha geride birakiyor.

Gegen yil sonunda teslim aldigimiz editorliik gorevinin bayrak yarisinda ilk ddnemimizi tamamlamis oluyoruz.

Uluslararasi yapisiyla saglik bilimlerinin her alaninda yenilikler iceren yiiksek kalitede bilimsel makaleler yayinlamak hedefiyle, ret-
rospektif/prospektif klinik calismalar ve laboratuvar ¢alismalari, ilging olgu sunumlari, derlemeler, editére mektuplar, orijinal go-
rintiler, kisa raporlar ve cerrahi teknik yazilari ile verimli olduguna inandigimiz 2018 yilini bitirip artik Sniimuzdeki yila basliyoruz.

Editorlik gorevine basladiktan sonra yayin/editorler kurulu ve hakem listesini glincelledik. Ekibimizi biraz daha farkli branglar-
dan/kurumlardan gelen bilim insanlariyla zenginlestirmeye calistik. Sonraki hedeflerimiz icin uluslararasi editorler kurulu ve
hakem eklemeleri gerceklestirdik. Tlirk Tip Dizini sisteminin yeni gerekliliklerine paralel olarak makale degerlendirme siireglerini
standardize ettik. Uluslararasi indekslere ait tiyeliklerimizi glincelledik. Yeni indekslere Giye olduk. Ozellikle 1Sl indeksi ile baglan-
tiya gecerek impakt faktor tayini yaparak Pubmed Central/Index Medicus yolundaki biittin engelleri kaldirmis olduk.

Dergimizin ulusal/uluslararasi taninirhginin artmasi icin sosyal medya hesaplarimiz olusturuldu. Pek ¢ok olumlu geri dénusler
aldik. Bu konuya daha fazla 6nem vermemiz gerektigini gérmus olduk.

2018 yili boyunca planlandidi sekliyle dort sayi yayinladik. Toplam 69 arastirma makalemiz Acil Tip, Anesteziyoloji ve Reanimas-
yon, Cocuk Cerrahisi, Dis Hekimligi, Gogus Cerrahisi, Gogus Hastaliklari, Halk Saghgi, Kalp ve Damar Cerrahisi, Kardiyoloji, Mikro-
biyoloji ve Klinik Mikrobiyoloji, Patoloji, Pediatri, Psikiyatri gibi alanlardan geldi. Ozellikle bu yil ilk kez hemsirelik, biyoistatistik,
diyetetik ve biyokimya, farmakoloji gibi temel bilimlere ait arastirmalar dergimizde yer buldu. Deneysel arastirmalar ve uluslara-
rasi indekslerde goriinlrliglimuzin artmasi yabanci kurumlara ait calismalarin dergimize génderilmesine yol acarak hedefimiz
olan pubmed/indexmedicus gibi alanlara sicramamizi kolaylastird.

2018 yili icerisinde dergimizde bilime katkilari olacak ¢ok sayida makale yayinlandi. Bunlar icerisinde; Ergur ve arkadaslari nutrisyo-
nel boy kisaligi olan adolesanlarda uzun siireli oral nutrisyonel destek triinlerinin biylime faktorleri lizerine olumlu etkilerini bizle-
re gosterdi [1]. Cayci ve arkadaslarinin ¢alismasinda ¢agimizin en biylik sorunlarindan biri olan sigaranin bireylerde orta derecede
egzersiz ile birlikte ciddi bir oksidatif stres maruziyeti yarattigini 6grendik [2]. Modern tibbin yaninda tamamlayici tip uygulama-
larinin 6nemini Sig ve arkadaslarinin Lucilia sericata larvalarinin tim viicut ekstraktlarinin antibakteriyel etkileri oldugunu destek-
leyen calismalari ile hatirlamis olduk [3]. Hastalarin hastane tercihlerinde hekimlerden ve hastane fiziki olanaklarindan duyduklari
memnuniyet diizeyinin dnemli bir parametre oldugunun istatistiki kaniti Yoribulut ve arkadaslari tarafindan yapildi [4]. Agadayi
ve arkadaslar tlkemizde saglk hizmeti alan cok sayida Suriyeli bireyin aile hekimleri tarafindan yakindan takip edilebilmelerinin
maliyet acisindan daha etkili olacadi fikrini ortaya koydular [5]. Glinaydin ve arkadaslari sekiz yasayan cocugu olan ve siyam ikizine
gebe bir annenin genel anestezi altindaki sezaryen operasyonu sirasinda yasadiklar tecriibeyi bizlerle paylasti [6]. Turkiye'nin en
biyuk ve yogun travma merkezlerinden biri olan Ankara Numune Egitim ve Arastirma Hastanesi'nden dergimize gelen bir yazida
Gunertem ve arkadaslari coklu travma olgusunda hastane ici multidisipliner yaklasimin dnemini vurguladilar[7].

Yeni yila elbette ki yeni hedeflerle giriyoruz. Oncelikle dergimizin yapisinin uluslararasi yayinlara benzer sekilde kurumsallasmasi
degismez cabamiz olacak. Yayin icerigimizin kalite standartlarinin yiikselmesi daha ileri indeks yolumuza i1sik tutacak. Ulusal/
uluslararasi taninirhgimizin yiikselmesi, atif sayimizin artmasi sayginligimizin daha da kabul géremesine destek olacak.

2018 yili boyunca dergimize yayinlariyla, fikirleriyle, 6nerileriyle katki veren siz okuyucularimiza; desteklerini bizden esirgeme-

yen DNT Ortadogu Yayincilik Yonetim Kurulu'na ve birlikte calismaktan blylik mutluluk duydugumuz yazi islerinde arkadaslari-
miza sonsuz tesekkurler ederim.

Saygilarimla,

Prof. Dr. Serdar Guinaydin

Baseditor
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" Onginal Article

Ultrasound-guided axillary approach for brachial plexus block
reduces block onset time compared to midhumeral approach

Brakiyal pleksus blogu icin ultrason esliginde uygulanan aksiller
yaklasim, midhumeral yaklasima gére blok baslangic siiresini azaltir

Aylin KESKE '@, Semih BASKAN 2@®, Ismail AYTAC? ©, Ayse LAFCI **

'University of Health Sciences, Kayseri City Hospital, Department of Anesthesiology, Kayseri/TURKEY
2University of Health Sciences, Ankara City Hospital, Department of Anesthesiology, Ankara/TURKEY

ABSTRACT

Aim: Brachial plexus block under ultrasonography guidance is a successful and frequently used anesthesia method for
hand, wrist and forearm surgery. Brachial plexus block can be performed with axillary or midhumeral approach technique.
In this study, we aimed to compare the intraoperative and postoperative anesthetic and analgesic properties of axillary or
midhumeral approach in ultrasonography-guided brachial plexus block.

Material and Methods: This randomized, controlled, double-blind, single-center study included 90 ASA I-lll risk patients,
aged 18-70 years, who underwent hand, wrist and forearm surgery. In Group |, axillary; in Group Il, midhumeral approach
techniques were performed for brachial plexus block. Cold test was used to evaluate sensory block, and three-point scale
was used to evaluate motor block. Postoperative pain was assessed by visual analog scale.

Results: There was no statistical difference between age, height, weight, BMI and gender characteristics of the patients
included in the study. There was no statistically significant difference between the groups in terms of block onset and
regression times on both sensory and motor examination (p> 0.05). The main result was that axillary approach shortens the
complete block onset time on both sensory and motor examination (p <0.05). Another important result was that axillary
approach provides higher surgeon and patient satisfaction levels significantly comparing to mid-humeral approach (p <0.05).

Conclusion: Both approaches can be applied successfully in brachial plexus block and can be used effectively in elective
surgeries. In patients who underwent axillary approach technique for brachial plexus block, full block onset time is earlier
than in patients undergoing midhumeral approach technique. Therefore, axillary approach technique may be preferred in
cases requiring urgent surgical intervention.

Keywords: Brachial plexus block; ultrasonography; axillary block; midhumeral block
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Amag: Ultrasonografi esliginde yapilan brakial pleksus blogu el, el biledi ve 6n kol cerrahisi icin, sik kullanilan, basarili bir
anestezi yontemidir. Brakial pleksus blogu, aksiller yaklasim ya da midhumeral yaklasim ile uygulanabilmektedir. Biz bu
calismada, ultrasonografi esliginde uyguladigimiz brakial pleksus blogunda aksiller yaklagim ile midhumeral yaklasimin,
intraoperatif ve postoperatif anestezik ve analjezik 6zelliklerini karsilastirmayr amacladik.

Gereg ve Yontemler: Randomize, kontrolli, ift kor ve tek merkezli olarak planlanan bu ¢alisma, ASA I-lll risk grubu, 18-70
yas arasl, el, el bilegi ve 6n kol cerrahisi geciren, toplam 90 hastay! kapsadi.

Grup | deki hastalara, aksiller yaklasim ile blok uygulanirken Grup Il deki hastalara da midhumeral yaklasim ile blok
uygulandi. Duyusal blogu degerlendirmede soguk testi, motor blogu degerlendirmede 3 nokta skalasi kullanildi. Hastanin
operasyon sonrasi ddnemde agrisi visual analog skala ile degerlendirildi.

Bulgular: Calisma kapsamina alinan hastalarin yas, boy, kilo, BMI ve cinsiyet 6zellikleri arasinda istatistiksel olarak fark
yoktu. Hem duyu hem de motor muayenede blok baslangi¢ stirelerinde ve blok gerileme sirelerinde gruplar arasinda
istatistiksel olarak anlamli fark yoktu (p>0,05). Calismamizin en temel sonucu, aksiller yaklasimin hem duyusal hem de
motor muayenesinde tam blok baslangi¢ siiresini kisaltmasiydi (p <0.05). Bir diger 6nemli sonug, aksiller yaklasimin
midhumeral yaklasima gére anlamli olarak daha iyi cerrah ve hasta memnuniyeti diizeyleri saglamasiydi (p <0.05).

Sonug: Brakial pleksus blogunda her iki yaklasim da basari ile uygulanabilen ve elektif cerrahilerde etkin olarak
kullanilabilen tekniklerdir. Brakial pleksus blogu icin aksiller yaklasim teknigi uygulanan hastalarda, midhumeral yaklasim
teknigi uygulanan hastalara gore, tam blok baslangi¢c zamani daha erkendir. Bu nedenle acil cerrahi girisim gerektiren

durumlarda aksiller yaklasim teknigi tercih edilebilir.

Introduction

Brachial plexus blocks are commonly used anesthesia
techniques of distal upper extremity, especially for hand, wrist
and forearm surgery. As the use of ultrasonography (USG) has
become widespread in anesthesia practice, it has been possible
to block by visualizing the brachial plexus at different anatomical
points throughout the course. USG, furthermore shortened the
time to readiness for surgery and decreased the required local

anesthetic volume and complications of blocks. [1,2,3]

Traditionally, the brachial plexus block is performed in the
axillary fossa or in the midhumeral sheath. The characteristics
and patient outcomes of the two aforementioned block
methods are scarce.

The aim of this study was to compare the axillary and
midhumeral brachial plexus block in terms of patient
outcomes and to determine which method would be more

appropriate in emergency or elective situations.
Material and Methods

This study was planned as a randomized, controlled, double-
blind, single-center study with the approval of local ethics
committee numbered E-16-897. Ninety ASA I-lll risk patients,
aged 18-70 years, undergoing upper extremity distal surgery
were included in the study. Patients with concomitant severe
cardiac, respiratory, hepatic or renal disorder, mental status

Anahtar kelimeler: Brakiyal pleksus blogu; ultrasonografi; aksiller blok; midhumeral blok

disorder, coagulopathy, pregnancy, local analgesic allergy,
neurological or neuromuscular disease, infection at the
site of application, and patients who did not want to use
this method were excluded from the study. After obtaining
informed consent, the patients were randomized into two
groups. The application site was prepared according to the
rules of asepsis-antisepsis. In group |, axillary artery image was
detected in axillary fossa by using 6-12 mHz linear ultrasound
probe (Logiq e, General Electric, USA). The ulnar, radial and
median nerves around the artery were imaged and a 5 cm
peripheral nerve block needle was used to block the nerves
with the same amount of local anesthetic (5 ml for each nerve).
For each patient, in order to relieve tourniquet pain, 5 ml local
anesthetic was applied to musculocutaneous nerve between
biceps and coracobrachialis muscles.

In group Il, axillary artery image was detected in the humeral
canal using 6-12 mHzlinear ultrasound probe (Logiq e, General
Electric, USA) and each of the musculocutaneous, ulnar, radial
and median nerves were blocked with 5 ml local anesthetic.

The researcher assessing the block level was blind to the study
protocol. Block success was evaluated by sensory and motor
block levels. Cold test was used to evaluate sensory block.
The sensation of coldness was evaluated by touching with
a cotton pad and ice pack. Evaluation was performed on a
scale of 0 = no block, 1 = analgesia (positive sense of touch,

2
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negative sense of temperature), 2 = complete sensory block
(negative sense of touch), and compared with the opposite
arm. A 3-point scale (0 = no block, 1 = partial motor block, 2 =
complete motor block) was used to evaluate the motor block.
Loss of movement was evaluated by elbow flexion, thumb
abduction, adduction and opposition for musculocutaneous,
radial, median and ulnar nerves; respectively. The evaluation
was done in every 5 minutes for the first 30 minutes. The total
score of sensory and motor block was 12. Surgical anesthesia
level and block were accepted as unsuccessful if the total score
obtained under block was less than 10. For successful block,
total score of sensory blocks should be at least 5 out of 6.
Patients with block failure within 30 minutes were considered
to be unsuccessful as a consequence they were excluded from
the study and additional anesthesia was applied. Motor and
sensory block regression times were considered as the time
when the score per nerve decreased from 2 to 1 according to
the 3-point scale and cold test, and the time of termination of
the block was considered as the moment when the score per
nerve was zero. Postoperative pain was evaluated with visual
analog scale (VAS). When the VAS value was greater than 4,
additional analgesic requirement was considered. Surgical
anesthesia duration, patient and surgeon satisfaction were
evaluated as very good, good, moderate and bad. Patients
were also observed for possible complications by the blinded
researcher during the first 24 hours of hospitalization.

Statistical analysis

Data analysis was performed using SPSS 23.0 statistical
package program. When evaluating study data descriptive
statistical methods (frequency, percentage, mean, standard
deviation, median, min-max) were used and qualitative data
were compared using Pearson Chi-Square, Fisher or Yates tests.
Kolmogorov-Smirnov test was used to determine whether
the data were normally distributed or not. Independent
Samples t test was used to evaluate the normal distribution
of quantitative data. Mann-Whitney U test was used for
nonparametric tests. Power analysis was performed with G *
Power 3.1.9.2 statistical package program. As n1 =45, n2 = 45,
a = 0.05, Effect Size d = 0.8; Power (1-B) = 0.96 was found.

Results

There were 45 patients in each group. There was no statistically
significant difference between the groups in terms of age,
height, weight, BMI, gender and ASA characteristics (Table 1).
In the sensory and motor examination (Median-Radial-Ulnar)
there was no statistically significant difference between the
groups in terms of block onset time (p> 0.05). However there
was a statistically significant difference between groups in
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terms of complete block onset time (p <0.05). In Group I, the

duration of complete block onset was significantly longer (p
<0.05) (Table 2)

There was no statistically significant difference between

the groups in terms of block regression time in sensory
examination (Median-Radial-Ulnar) and motor examination
(Median-Radial-Ulnar) (p> 0.05). Also, there was no statistical
difference between the groups in terms of the need for
additional anesthesia (Table 3).

Surgeon satisfaction was significantly higher in Group | (p
<0.05). In terms of patient satisfaction, there was no statistically
significant difference between the groups during the anesthesia
procedure (p> 0.05), while the satisfaction levels of Group |
patients were higher during surgery and postoperative period (p
<0.05). VAS values and time of additional analgesic requirement
were also not different between the groups (p> 0.05).

During the follow-up period, no complications were observed
in any of the patients in both group.



Discussion

The aim of this study was comparing the anesthetic
characteristics of axillary approach and midhumeral approach
techniques of the brachial plexus blocks under USG guidance
in patients undergoing upper extremity distal surgery. The
main result was that axillary aproach shortens the complete
block onset time significantly comparing to midhumeral
approach at brachial plexus blockages. Consistent with the
main result, an other important result of our study was higher
satisfaction level of patient and surgeon in axillary approach
compraring to midhumeral approaach group.

This may be due to the fact that in the midhumeral technique,
the nerves become distally away from each other and the
motor fibers are exposed to a lower rate of local anesthesia
due to separation from the compartment. According to Bloc
et al., the distribution of the terminal branches of the brachial
plexus in the axillary fossa is well defined. The median, ulnar
and radial nerves are located in their special quadrants near
the axillary artery. However, the musculocutaneous nerve
is usually located between the biceps brachii muscle and
the coracobrachialis muscle, approximately 10 mm from
the axillary artery. Because of the spatial distribution of the
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four nerves relative to the axillary artery, multiple needle
movements and multiple local anesthetic injections may be
required when performing axillary block. Therefore, regardless
of the technique (perineural or perivascular) used for axillary
block, specific infiltration of the musculocutaneous nerve is
required. [4]

While we performed brachial plexus block in axillary approach
technique, through ultrasound’sinstrumentality we performed
the musculocutaneous nerve block firstly displayed in axillary
fossa and then the combination of median, radial and ulnar
nerve blocks. Thus, we performed the block by visualizing the
nerves and using local anesthetic at the appropriate volume
and concentration.

Bouaziz et al. suggested that the midhumeral approach was
superior to the axillary blockin which the nerve innervating the
surgical site and the musculocutaneous nerve were blocked
[5]. Conversely, according to Sia et al, both midhumeral
and four nerve injection techniques can provide successful
and rapid onset of axillary block. [6] The results of our study
generally show anesthesia characteristics similar to studies of
Fuzier et al. [7] and Bouaziz et al. [8]

We concluded that, axillary approach of nerve block might
be the preferred method in cases requiring urgent surgical
intervention, since the onset of the complete block is earlier in
patients who underwent axillary approached brachial plexus
block compared to patients who underwent brachial plexus
block with midhumeral approach.

In our study both techniques provided effective analgesia in
the postoperative period. Patients' VAS values and times to first
analgesic requirement were similar between groups. Patient
and surgeon satisfaction during tourniquet use decreased due
to delayed musculocutaneous nerve blockade in midhumeral
approach (Group Il). Literature of the brachial plexus block
comparing these two different techniques indicates that
success rates are similar in both groups. [8,9] In our study, the
success rate was 100% in Group | and 93.3% in Group Il. This
can be explained by the fact that the axillary fossa is a relatively
closed compartment and that the nerves are closer to each
other for axillary approach (Group I). In the midhumeral region,
in contrast to the axillary region, the nerves are anatomically
relatively distant and discrete. In addition, due to the lack
of a closed compartment, the local anesthetic distribution
may be slower and may cause each nerve to be blocked at
different levels. USG-guided administration of appropriate
local anesthetic volume to neural plexuses within a given
compartment may ensure optimal block formation. This may
have contributed to increased patient satisfaction in Group |.
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Conclusion

In conclusion, both axillary and midhumeral brachial plexus
block techniques can be used effectively in anesthesia of hand,
wrist and forearm surgeries. According to the results of the
study, it can be concluded that axillary approach technique
should be the first choice especially in emergency situations
because it provides surgical anesthesia level earlier and higher
surgeon and patient satisfaction levels than midhumeral
approach.
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icin adduktor kanal blogu ile lokal infiltrasyon analjezi tekniklerinin
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Abstract

Aim: Total knee arthroplasty (TKA) is a major orthopaedic surgery, and patients experience severe postoperative pain.
Local infiltration anaesthesia and/or peripheral nerve blocks are often used for analgesia after TKA. The aim of this study
was to compare the analgesic efficacy of the local infiltration anaesthesia and adductor canal block (ACB) techniques in
the first postoperative 24 hours after TKA.

Material and Methods: Sixty patients of both sexes who were aged 40-80 years, in the ASA I-lll group and undergoing
TKA were included in this study after approval of the local ethics committee. Spinal anaesthesia was achieved with 15 mg
0.5% heavy bupivacaine in all patients. In Group |, nerve blocks were applied under ultrasonography with a 20 mL 0.25%
bupivacaine. In Group Il, a 60 ml cocktail was injected into the periarticular area and subcutaneous tissue. Postoperative
pain was evaluated at O, 1, 2, 8, 12, and 24 hours with a visual analogue scale (VAS). When the VAS score was >4 or the
patient reported a need for pain relief, intravenous analgesics were administered, and the analgesia requirement time was
recorded. Statistical analysis was performed with IBM SPSS 23.0 software. A value of p<0.05 was accepted as significant.

Results: No statistically significant differences were determined between groups with respect to the demographic data or
VAS values (p>0.05). All patients in Group | and 28 patients in Group Il required additional analgesia at 10.0+4.9 hours and
8.716.02 hours. These differences were not statistically significant (p>0.05).

Conclusion: The study showed that both methods provided effective analgesia and can be used for a multimodal
analgesia method postoperatively in the first 24 hours after TKA operations.
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Oz

Amag: Total dizartroplastisi (TDA) major bir ortopedik cerrahidir ve hastalar postoperatif ddnemde ciddi agrn ¢cekmektedir. Lokal
infiltrasyon analjezisi ve / veya periferik sinir bloklari TDA sonrasi analjezi amach siklikla kullanilir. Bu ¢alismanin amaci TDA
sonrasi postoperatif ilk 24 saat icerisinde lokal infiltrasyon analjezisi ve addiitor kanal blok tekniginin etkinligini karsilastirmaktir.

Gereg ve Yontemler : 40-80 yas arasi, ASA I-lll grup ve TDA yapilacak 60 hasta lokal etik komite onayi alindiktan sonra bu
calismaya dahil edildi. Tim hastalara 15 mg 0.5% heavy bupivacaine ile spinal anestezi uygulandi. I. Gruba sinir blokaji
amacli ultrasonografi esliginde 20 mL 0.25% bupivacaine uygulandi. Il. Gruba periartikiiler alan ve subkutan dokuya 60 mL
kokteyl enjekte edildi. Viziiel analogskalasi(VAS) ile postoperatif 0,1,2,8,12 ve 24. saatlerde agri skorlari degerlendirildi. VAS
skoru 4 lizerinde olan ve agrisinin giderilmesine ihtiyaci oldugunu belirten hastalara intravendz analjezikler uygulandi ve
analjezi gereksinim zamani olarak kaydedildi. istatistiksel analiz IBM SPSS 23.0 software ile yapildi. p< 0.05 degeri anlamli
olarak kabule dildi.

Bulgular: Demografik veriler veya gruplar arasinda VAS skorlarinda anlamli bir fark bulunamadi (p>0.05). I. Gruptaki
hastalarin tamaminin ortalama 10.0+4.9. saatlerde ve Il. Gruptaki hastalarin 28'inin ise 8.7+£6.02. saatlerde ek analjezi
ihtiyaci oldugu gozlendi. Bu fark istatistiksel olarak anlamli bulunmadi (p>0.05).

Sonug: Bu calismada; TDA operasyonu sonrasindaki ilk 24 saatte multimodal analjezi methodu olarak her iki ydntemin de

yeterli analjezi sagladigi ve kullanilabilecegi gosterilmistir.

Anahtar kelimeler: postoperatif analjezi, total diz artroplastisi, adduktor kanal blogu lokal infiltrasyon analjezisi

Introduction

Total knee arthroplasty (TKA) is a major orthopaedic surgical
procedure, and almost half of all patients experience severe
postoperative pain. One of the most important factors in
ensuring the success of the treatment process and patient
comfort is the control of postoperative pain. In providing
postoperative analgesia after TKA operations, local
infiltration anaesthesia and/or peripheral nerve blocks are

often used. [1,2]

Adductor canal blocks provide effective analgesia after
TKA surgery and accelerate the recovery process. When
postoperative analgesia is provided in the early stage, early
pain-free mobilization of the patient can be achieved, thereby
shortening the length of hospital stay. [3]

Local infiltration anaesthesia has been shown to provide
effective analgesia in the postoperative period. [4]

The aim of this study was to compare the analgesic efficacy
of local infiltration anaesthesia and adductor canal block
techniques in the first postoperative 24 hours after the
TKA procedure. Patients were evaluated with respect to
demographic characteristics, postoperative pain scores, the
need and time of requirement for additional analgesics and
side effects.

Materials and Methods

This study was planned as a single-centre, randomized,
double-blind,
obtained from all the patients participating in the study, and

controlled study. Informed consent was

all the researchers signed the Declaration of Helsinki. Approval
for the study was granted by the local ethics committee.

The study was planned with a total of 60 patients of both
sexes aged 40-80 years who were in the ASA I-lI-lll physical
risk group and were undergoing TKA for primary or secondary
osteoarthritis. The exclusion criteria were defined as patients
with a previous TKA surgery on the same side, an infection in
the application area, neuropathy, a local anaesthetic allergy,
cerebrovascular disease, bleeding diathesis, neuromuscular
disease, a renal implant, heart failure (American Heart
Association Grade 3), pulmonary failure, or a mental status
impairment that can create difficulties in understanding a
numerical scale and patients who were in the ASA IV-V physical
risk group, reported long-term use of analgesics such as
NSAIDs and opioids, or exhibited unwillingness to participate.

The patients were randomly allocated to one of two groups
using the sealed envelope method of randomization.

Anaesthesia Technique

In both patient groups, 0.03 mg/kg midazolam IV and 1 pg/
kg fentanyl IV were applied. Then, with entry into the spinal
space, the spinal anaesthesia technique was used with 15 mg
0.5% heavy bupivacaine.

Adductor Canal Block (Saphenous Nerve Block) (Group I)
Allthenerveblockswereappliedunderultrasonography (USG)
guidance by the same anaesthetist who was experienced in
peripheral nerve blocks. The application area was prepared
by the appropriate sepsis-antisepsis preparation procedure
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in the Group | patients, and the procedure was performed
using a 6-13 mHz linear ultrasound probe (Logiqge, General
Electric, USA). With the patient in the supine position, the
thigh was abducted and externally rotated. The probe was
placed transversely at the anteromedial site at the middle
third of the thigh. Once the femoral artery was identified
under the sartorius muscle, the 5 cm peripheral nerve block
needle (Stimuplex D. B., Braun, Melsungen, Germany) was
inserted in-plane in a lateral-to-medial direction. When the
needle tip was visualized medial to the artery, aspiration was
performed, 1 to 2 mL of the local anaesthetic was injected
to confirm the injection site, and the remaining local
anaesthetic volume was administered (0.25% bupivacaine
20 mL in total) under USG guidance to the surroundings of
the nerve in the adductor canal.

Local Infiltration Anaesthesia Group (Group ll)

For the patients in Group Il, a 60 mL mixture was injected by
the surgical team during the surgical procedure from the peri-
articular area to the subcutaneous tissue (posterior capsule,
collateral ligament, quadriceps muscle). The local anaesthetic
cocktail was composed of 200 mg 0.5% bupivacaine, 40 mg
methylprednisolone, 0.15 mg adrenaline, 750 mf cefazolin and

8 mg morphine(Table 1).

Surgical Technique

All the surgical procedures were applied by the same
orthopaedist. Routine cemented total knee prosthesis surgery
was performed with a mid-vastus approach using a 250 mmHg
pressure tourniquet. A drain was applied to the surgical field.

Postoperative Follow-Up

Postoperative pain was evaluated at regular intervals in the
first 48 hours (at 0, 1, 2, 8, 12, 24 hours) with a visual analogue
scale (VAS) marked on a ruler from 0-10 cm (0=no pain, 10=the
most severe pain). Any time at which the VAS score was >4
or the patient reported a need for pain relief, the appropriate
IV analgesic combination was administered (tramadol hcl 100
mcg, paracetamol 1 gr IV inf). The time of requirement for the
first dose of analgesics was recorded.

During the follow-up period, nausea, vomiting, hypotension,

bleeding, bradycardia, and signs of local anaesthesia toxicity
(dizziness, ringing in the ears, numbness of the tongue, spasm,
arrythmia) were monitored.

Statistical Analysis

Analyses of the study data were performed using IBM SPSS
23.0 statistics software. Descriptive statistical methods were
used (number (n), percentage (%), mean, standard deviation
(SD), median, minimum-maximum) when evaluating the
study data, and in the comparison of qualitative data, the
Chi-square test was used. Conformity of the data to a normal
distribution was evaluated with the Kolmogorov-Smirnov and
Shapiro-Wilk tests.

In the evaluation of quantitative data showing a normal
distribution, the independent samples t-test was used, and
for ordinal data not showing a normal distribution, the Mann-
Whitney U test was applied. A value of p<0.05 was accepted as
statistically significant.

A power analysis was performed with the G*Power 3.1.9.2
statistics program. When n1=30, n2=30, a=0.05, and the effect
size was d= 0.8, the power was determined to be (1-f3) = 0.86.

Results

The study included a total of 60 patients, with 30 in each group,
for evaluation. The patient characteristics are shown in Table
2. No statistically significant differences were determined
between the groups with respect to age, sex, height, weight,
BMI, ASA or operating time (p>0.05).

The mean age was determined to be approximately 67 in each
group (ACB group 67.7+5.6, LIA group 67.2+6.8). Both groups
had more obese patients than patients of other BMIlevels [ACB:
21 (70%), LIA: 21 (70%)], and female was the predominant sex
in each group [ACB: 25 (83.3%), LIA: 24 (80.0%)].

No procedure-related side effects were observed in any
patient in either group (Table 3).

No statistically significant differences were found between the
groups with respect to the VAS values at any of the measured
times (p>0.05) (Table 4).

The mean VAS values of both groups were <4 at all the
measured times (Figure 1).

There was a need for additional analgesics in all the patients
(100%) in the ACB group and in 28 (93.3%) patients in the LIA
group. The time of requirement for additional analgesics was
recorded as 10.0+4.9 hours in the ACB group and 8.7+6.02
hours in the LIA group (Table 5). These differences were not
statistically significant (p>0.05).
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Figure 1. Comparison of the VAS Scores Between Groups

Discussion

To the best of our knowledge, this is one of the few
randomized, controlled studies investigating the analgesic
effects of single shot LIA versus ACB on postoperative pain
in patients undergoing TKA.

Previous studies have shown that both ACB and LIA
applications provide effective analgesia and do not cause
weakness in the quadriceps muscle. [3-7]

However, there are very few studies that have compared
ACB and LIA methods in the relief of postoperative pain
after TKAand that have compared the analgesic efficacy of
ACB and LIA in the first 24 hours after TKA, and the overall
role of these techniques remains undefined. Therefore, this
study was planned considering the scarcity of these types
of studies.

The adductor canal block (ACB) has recently emerged as an
alternative to the femoral nerve block (FNB). The adductor
canal contains the saphenous nerve (the largest sensory
branch of the femoral nerve), the medial femoral cutaneous
nerve of the thigh, and the nerve to the vastus medialis (a
motor nerve and the second largest sensory branch of the
femoral nerve).

The obturator nerve may enter the distal part of the
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adductor canal and follow the femoral artery into the
popliteal fossa, supplying the posterior medial capsule of
the knee joint. [8-10]

Femoral nerve blocks are used for pain control after various
knee procedures, especially knee arthroplasty. The distal end
of the canal is identified sonographically as the site where
the femoral artery appears to enter the adductor hiatus
and further continue as the popliteal artery in the posterior
aspect of the thigh. Withdrawing the probe 2-3 cm from
this point and injecting 5-10 mL of LA anterolateral to the
artery is the method of performing the distal USG adductor
canal block. It was thought that a block at this level would
ensure maximum sensory block with minimal quadriceps
weakness. Anatomically, at this site, the sartorius forms the
medial border, the adductor longus is no longer seen, and the
adductor magnus becomes less bulky and more tendinous
the farther down it is inserted in the medial tubercle of the
medial condyle of the femur. There have been isolated reports
of quadriceps weakness (femoral nerve block) and even of the
popliteal sciatic nerve becoming blocked after an adductor
canal block.[11,12]

For these anatomic reasons, ACBs made with a saphenous
nerve block in the adductor canal have become more
preferred than FNBs because ACBs cause less weakness in the
quadriceps; weakness in the quadriceps can result in a delay
to begin rehabilitation, a risk for falls and a prolonged stay in
the hospital. [13-15]

The primary advantage of the adductor canal block is the
sparing of the motor branches to the quadriceps muscles,
resulting in earlier patient mobility following TKA. [16]

Many studies have shown that the use of a cocktail for LIA
anaesthesia provides effective anaesthesia, has a low side-
effect profile and improves patient rehabilitation. [4,6,7]
Several studies have compared LIA with femoral nerve blocks
and the epidural analgesia method, and it is thought that in
both methods, there is a larger risk for falls and quadriceps
muscle weakness than in LIA. [1,17]

In the current study, there were no differences between
the groups with respect to the demographic data, and the
majority of patients were obese and female. No statistically
significant differences were found between the groups with
respect to adverse events.

The first 24 hours after a TKA operation is an extremely painful
period for patients. There have been previous reports of
patients with severe movement-related pain or VAS >8 on
the first or second postoperative day after TKA. In the current

study, the VAS values of both groups were observed to be very
low at all the follow-up times.

The results of the current study demonstrated similar results
between the ACB and LIA groups for all outcomes of VAS
scores and the time of requirement for additional analgesia in
the postoperative period (0, 1, 2, 8, 12, 24 hours) after TKA.

Most patients reported better pain control with both methods
at 24 hours. Although there were no high pain scores, most
patients in both groups needed additional analgesia, and the
difference was not statistically significant [ACB: 30 patients
(100.0%), LIA: 28 patients (93.3%)].

In a study by Hanson et al. [5], a continuous adductor canal
block was compared with a placebo, and reduced opioid
consumption was reported for 48 hours. As reported by Vora
et al. [13], the use of 20 ml of local anaesthetic solution in
the ACB has been shown to provide effective analgesia and
minimal quadriceps muscle weakness.

The results of the current study support the findings of these
two studies of the analgesic effect created in the ACB group.

Almost all the patients in both methods required additional
analgesia in the first postoperative 24 hours. According to
the change in the variables between the patients in the 2
groups, on average, the requirement for additional analgesia
occurred within the first 12 hours. Although not statistically
significant, the need for additional analgesia occurred
slightly later in the ACB group than in the LIA group (ACB:
10.0£4.9 hours, LIA: 87+6.0 hours). In patients treated with
single-shot ACB, effective analgesia was determined to have
been provided by this treatment alone for up to a mean of
10.0+4.9 hours. The low pain scores in the first 24 hours of
the current study can be attributed to the addition of IV
analgesics becoming effective in the postoperative first 24
hours, and therefore, this treatment can be considered an
appropriate method of multimodal analgesia. In the LIA
group, effective analgesia was provided by this treatment
alone for a mean of 8.7+6.0 hours. Again, in patients in the
LIA group, an additional analgesic application may be a
component of an effective multimodal analgesia method for
the first 24 hours during postoperative analgesia.

The ACB group received a USG adductor canal block with 20
mL of 0.5% bupivacaine,and the LIA group was administered
a 40 mL cocktail. Additional studies are needed to evaluate
the optimal volumes and concentrations that should
be used in the adductor canal block for the relief of pain
following TKA surgery.

Limitations of this study were that when designing the study,
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patient-controlled analgesia by an epidural catheter or patient-
controlled analgesia with IV morphine could have been added
to the blocks, or the continuous forms of both methods could
have been preferred. However, because there is a possibility
of infection from a continuous form, a continuous form was
not used; the aim of the study was to examine how effective
applications of a single dose block and infiltrations were used
in patients treated with a single dose of spinal anaesthesia by
using an additional IV analgesic dose.

The findings of the current study showed that both methods
provided effective analgesia with respectto pain characteristics
following TKA operations. However, the applications were
performed by 2 different speciality groups; if the anaesthetist
had experience with ACB, ACB could be selected, and if
the surgeon requested LIA, then LIA could be selected.
Furthermore, it must not be forgotten that although no side
effects were observed in the current study, the cocktail used
in LIA contains many drugs. The application of ACB requires
special equipment (USG, block needle) and skills. Taking all of
these factors into account, the appropriate approach should
be selected with teamwork.

Conclusion

From the results of this study, it can be concluded that these
two techniques can be used interchangeably as a part of a
multimodal analgesia method postoperatively in the first 24
hours after TKA operations. In this study, we did not compare
the early postoperative mobilization of patients. Therefore,
we did not record early motion pain. We also recommend
well-structured clinical trials with appropriate protocols to
compare early motion pain.
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Efficacy of Wells score and Pulmonary Embolism Rule Out
Criteria(PERC) to exclude pulmonary embolism in a pulmonary
emergency ward

Wells ve PERC skorlarinin bir gégus hastaliklari hastanesi acil servisinde
pulmoner emboliyi dislamada etkinligi
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Abstract

Aim: The Pulmonary Embolism Rule-out Criteria (PERC) rule is a diagnostic algorithm to exclude pulmonary embolism
(PE). Even it is not widely used in routine practice, has better negative predictive value in low-risk populations among
existed clinical assessment tests. We aimed to examine availability of PERC rules combined with Wells score in a pulmonary
emergency ward.

Material and Methods: A retrospective hospitalized database study was conducted with 163 patients. All patients who
underwent radiological investigation due to suspicious for PE were included. We calculated prevalence of PE in group of
PERC negative and PERC positive. All PERC parameters were evaluated solely for risk of PE.

Results: PERC positivity was 82.4% in patients diagnosed with PE. There were no significant differences in terms of
PERC positivity between PE+ and PE- groups (p=0.336). False positivity rate for moderate to high Wells score was 36.1%.
Frequency of PERC negativity among PE negative patients was only %36.1 and %17.6 in PE positive group (p=0.75 and
r=-0.025). The sensitivity of the PERC test was 82.3%, specificity 19.6%, PPV 63.1%, NPV 40%, false positivity rate 36.8% and
false negativity rate 60%. Among patients with moderate to high wells, 61 patients were diagnosed PE and 14 of them
were PERC negative.

Conclusion: Our study suggests that PERC scoring system even combined with Wells score does not sufficient enough to

prevent unnecessary irradiative imaging studies in a pulmonary emergency ward.
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Amag: Pulmoner emboli dislama kriteri, emboli tanisini dislamada kullanilan bir tanisal algoritmadir. Rutin pratigimizde
siklikla kullanilmasa da dusuk klinik riske sahip hastalarda mevcut diger algoritmalara gore daha iyi bir negative prediktif
degere sahiptir. Bir gogus hastaliklari acil servisinde PERC ve Wells skorunu birlikte degerlendirmeyi amacladik.

Gereg ve Yontemler: Hastane kayit sistemi kullanilarak retsopektif olarak incelenen 163 hasta dahil edildi. Olgularin hepsinde
pulmoner emboli stiphesi ile goriintileme yontemi kullanilmisti. PERC pozitif ve negatif olan her iki grupta emboli prevelansi
hesaplandi. Ayric PERC skorunun her bir parametresi pulmoner emboli icin risk olmasi agisindan ayri ayri ele alindi.

Bulgular: Emboli tanisi alan olgularda PERC pozitiflik orani % 82.4 saptandi. Pulmoner emboli olan ve olmayan gruplar
arasinda PERC pozitifligi acisindan fark saptanmadi (p=0.336). Wells skoru orta-yiiksek olan grupta yalanci pozitiflik orani
%36.1di. Emboli tanisi alan grupta PERC negatiflik orani %36.1 iken emboli saptanmayan grupta bu oran %17.6'yd\
(p=0.75 and r=-0.025). PERC skor sensitivitesi %82.3, spesifitesi %19.6, PPV %63.1, NPV %40, yanlis pozitiflik orani %36.8 ve
yanlis negatiflik orani %60 saptandi. Wells skoru orta-yiiksek olan grupta 61 hastada emboli tanisi koyuldu ve bu hastalarin
14'tinde PERC negatifti.

Sonug: Calisma sonuglarimizdan yola cikarak, Wells skoru ile birlikte ele alinsa bile PERC skoru emboli tani stirecinde

Anahtar kelimeler: Wells; PERC; pulmoner embolizm

Introduction

Pulmonary embolism (PE) can be highly mortal if remains
undiagnosed. Referral symptoms are usually non-specific but
in cases where hemodynamic instability develops-potential
life-threatening condition, the emergency physician does not
have enough time to diagnose. In daily practises there are
some risk stratification models (Wells score, Geneva score)
to estimate clinic probability before diagnostic methods or
clinical probability of PE, estimated by the clinician gestalt
(unstructured empirical probability) can be preferable.[1]
When probability of PE is low and D-dimer level is under 500
pg/mL we tend to exclude PE but higher level of D-dimer
can cause further investigation.[2] Computed tomography
pulmonary angiogram (CTPA) is first choice in emergency
departments (ED) if there is no contraindication. However,
by widespread use of CTPA more PE is diagnosed, overall
mortality due to PE do not change.[3,4] More over incidence
of allergic reactions or nephrotoxicity due to contrast agents
are increased.

To avoid unnecessary further diagnostic steps, a scoring
system - Pulmonary Embolism Rule-out Criteria (PERC)- was
developed to rule out PE by Kline et al. in 2004.[5] PERC
contains eight items; age < 50 years, pulse < 100 bpm, arterial
oxygen saturation (SpO2) > 94 %, no unilateral leg swelling, no
haemoptysis, no recent trauma or surgery, no prior PE or deep
venous thrombosis (DVT) and no exogenous oestrogen use.
PERC (-) means a patient fulfilling all 8 criteria.[5] Validation
studies designed with low clinical probability patients
revealed that PERC (-) negative patients’ PE risk vary between
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gereksiz goruntiilemeyi azaltma konusunda yeterli etkinlikte gortilmemistir.

0%-1.4%.[6-8] However, its’ negative predictive value (NPV)
decreased among unselected patient group disregarding
degree of clinical probability as shown in Righini’s study that
6.7% of PERC (-) patients had PE.[9]

There are many studies investigating reliability of PERC score
in ED.[7-11] But to our knowledge there is not any data of
pulmonary hospital about using PERC. So, primary outcome is
to present our approach to patients suspected to be PE in ED
regarding to both PERC and Wells score. Secondary aim is to
demonstrate reliability of this score in patients with all clinical
probability.

Material and Methods

Study setting and population

This is a retrospective hospitalized database study. All enrolled
patients were assessed in ED and who underwent CTPA and
ventilation/perfusion scan (VPS) to exclude or verify PE.
When scanning data retrospectively, International Statistical
Classification of Diseases and Related Health Problems 10th
Revision (ICD-10) coding system were used. Patients whose
principal or preliminary diagnosis was recorded one of these
diagnosis; 1.26 (pulmonary embolism), 126.0 (pulmonary
embolism with acute cor pulmonale), 1.26.9 (pulmonary
embolism without cor pulmonale) and 1.82 (venous emboli
and thrombosis) enrolled to the study. Cut-off value for
D-dimer was 500 pg/L.

Study was approved by hospital ethical committee with
number; 498-23.06.2015. Written informed consents were
obtained from each participants before enrollment.



Statistical Analyses

Analyses were performed using SPSS version 15.0 (SPSS Inc,
Chicago, IL). Continuous variables were expressed as mean
+ standard deviation and categorical variables were defined
as percentages. Other descriptive statistics were presented
as median, minimum and maximum values. The categorical
variables were compared with Chi-Square and Fisher’s Exact
test. Comparisons between two independent groups were
performed using Student's t-test for normally distributed
continuous variables, and Mann - Whitney U test when the
distribution was skewed. Correlations were evaluated with
Pearson's or Spearman's correlation tests. A p value less than
0.05 was considered as statistically significant.

Results

One hundred sixty-three patients suspected for venous
thromboembolism were enrolled study. Among 133 PERC
positive group 84 patients were diagnosed PE. However, 18
patients had PE in PERC negative group (n=30, 18.4%). Study
algorithm and score results of both groups (PERC positive/
negative) was summarized in Figure 1.

Figure 1. Flowchart for distribution of PE diagnosis according to
PERC score

Mean age was 57.3+17.9 (+SD) and gender distribution was
almost closed to each other. Chronic obstructive pulmonary
disease (COPD) and coronary arterial disease (CAD) were most
common co-morbidities (27% vs. 15.2%). Among all patients
102 (62.6%) were diagnosed with PE and deep vein thrombosis
(DVT) was accompanied in 19 (11.7%) patients. In diagnostic
procedures while 132 (81%) patients underwent CTPA, 31 (19%)
patients were performed VPC due to renal failure or contrast
allergy. Transthoracic echocardiogram (TE) and chest x-ray
findings were shown in (Table 1).

A hundred two patients were diagnosed PE and all were
symptomatic. In PE group D-dimer level, Wells score were higher
than PE negative patients. (p=0.336 vs p=0.003). As expected
patients diagnosed with PE had PERC positivity with 82.4% ratio.
But even number of PERC positive patients were lower in PE
negative group (n=61), there were no significant differences in
terms of PERC positivity between PE+and PE - groups (PE -: 80.3%,
PE +: 82.4% and p=0.336). False positivity rate for moderate to
high Wells score was 36.1% (Table 2).
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Demographic features between two groups were similar.
Number of patients presenting with cough and frequency of
concomitant DVT is significantly higher in PE positive group
(p=0.03 and p=0.005 respectively) (Table 3).

In PE negative group number of patients with low wells score
was higher with statistically significance (p=0.003 and r=-0.23).
Most of patients in PE positive group had moderate to high

wells score significantly when compared to PE negative group
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(p=0.003 and r=0.23) (Table 2). Frequency of PERC negativity
among PE negative patients was only %36.1 and %17.6 in PE
positive group (p=0.75 and r=-0.025). As a component of PERC
score, while ‘pulse rate lower than 100/minute’ had a weak
negative correlation and 'no previous history of VTE'had weak
but significant positive correlation for exclusion of PE (p=0.03,
r=-0.168 and p=0.006, r=0.213 respectively) (Table 4).

When evaluated according to wells score 80 of them had
low and 83 had moderate to high wells score. Even wells
score is low number of PE positive patients were similar to
PE negatives (PE+ n=41 vs PE- n=39). Nine of PE negative
patients were PERC negative. Among patients with moderate
to high wells, 61 patients were diagnosed PE and 14 of them
were PERC negative (Figure 2).

The sensitivity of moderate to high Wells score was 59.8%,
specificity 63.9%, positive predictive value (PPV) 73.5%
and NPV 48.7%. The sensitivity of the PERC test was 82.3%,
specificity 19.6%, PPV 63.1%, NPV 40%, false positivity rate
36.8% and false negativity rate 60%.
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Figure 2. Flowchart to distribution of patients according to both
Wells and PERC sores

Discussion

An appropriate approach to PE suspected patients is a
common problem in both emergency wards, intensive care
units and internal/surgery services. Nowadays clinicians
rely on diagnostic procedures combining with probability
assessment tests to diagnose or exclude PE.[4]

Study of Dachs and colleagues revealed a 100% sensitivity and
24.6% specifity for PERC rule to exclude PE in an emergency
department. So they had concluded that applying PERC
rule can reduce 23% of unnecessary CTPA evaluation in an
emergency department.[8] A study from Turkey (in an ED)
resulted 98% sensitivity and 7% specificity for PERC score. But
among 125 patients there were only 5 PERC negative patients.
[10] Similar to these two studies in current study while
sensitivity of the PERC test was 82.3%, specificity was 19.6%.
So it should not be considered as an excellent scoring system
to exclude PE in ED.

When figure 2 is examined, adding probability assessment
with wells score does not seem to change clinicians’behaviour.
Because among 80 low wells patients 13 of them were PERC
negative. Even the number of patients diagnosed with PE
were nearly half of total wells negative patients (n=41). From
another point of view there were 17 PERC negative patients in
wells positive group. A previous study with 377 patients with
a Wells score (<2), highlighted that the combination of a Wells
score (<2) and PERC score (=0) had suboptimal sensitivity
for excluding PE in ED (2). So we do not still have a strong
scoring system to exclude PE without and imaging method in
ED. Similarly, another PERC study combined with the revised
Geneva score concluded that even in low risk patients PERC
rules are not sufficient enough to exclude PE without a further
investigation.[11]

In current study parameters of PERC score were assessed
solely. For excluding of PE diagnosis ‘pulse rate lower than
100/minute’ had a weak negative correlation and ‘no previous
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history of VTE had weak but significant positive correlation
(p=0.03, r=-0.168 and p=0.006, r=0.213 respectively). In
contrast to current data, Aydogdu and colleagues had showed
negative correlation with ‘no previous DVT or PE history’ In
other ED studies with higher number of patients do not have
any information about parameters of PERC score individually.
[11-13] So these differences should not be expected to have
a clinical importance. Even demographic features of these
studies are similar, all were designed retrospectively. Also
having a patients’ medical history in an emergency ward
should not be reliable all the time.

Our study revealed; PPV 63.1%, NPV 40%, false positivity rate
36.8% and false negativity rate 60%. To exclude diagnosis
of PE with a scoring system NPV and false negativity rate
must be lower. Kline JA et al. had already demonstrated that
these rule's utility was limited by low specificity and must
be used in populations with low pre-test probability and
low PE prevalence.[5] Also co-morbidities are an important
predisposing factors for thrombosis like coronary artery
disease, COPD. Thus, COPD was the most common disease
(27%) in current study. So these rates means that PERC scoring
is not applicable to exclude in a pulmonary emergency ward.

Conclusion

Our results revealed that even combined with clinical
probability tests, PERC score is not sufficient enough to exclude
PE. Additionally, co-morbidities are important confounding
factors so even in low risk patients PERC scoring system does
not seem to be sufficient enough to prevent unnecessary
irradiative imaging studies.
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1 Original Makale
Modifiye lapidus prosediiriiniin uzun donem sonuclari

Long term results of modified lapidus procedure

Mehmet Orcun AKKURT *

Ankara Yildinrm Beyazit Universitesi, Yenimahalle Egitim ve Arastirma Hastanesi, Ortopedi ve
Travmatoloji Klinigi, Ankara/TURKEY

0z

Amag: Calismamizda 2004-2012 yillari arasinda Modifye Lapidus prosediirii uyguladigimiz 67 hastayi restrospektif
olarak degerlendirdik.

Gereg¢ ve Yontemler: Hastalarin 61’1 Kadin,6's1 erkekti. Hastalarin ortalama yasi 51'di .Hastalarin ortalama takip siresi
yaklasik 10yil'di (6-14 yil). Hastalarin klinik muayenesiyle birlikte ameliyat 6ncesi ,ameliyat sonrasi en son takipte basarak
cekilmis ayak grafileri ainmistirBu grafilerde intermetatarsal aci (IMA),halluks abduktus acisi (HAV) ve tibial sesamoid
pozisyonu (TSP) degerlendirildi.

Bulgular: Hastalarimizda IMA ve HAAda sirasiyla 9.6° ve 21.4° ortalama diizelme saglandi. IMA ve HAAda ameliyat
Oncesi ve ameliyat sonrasi radyografilerde istatiksel olarak anlamli bir fark mevcuttu (p<0.001).Kaynamama nedeniyle
revize ettigimiz bir hastamiz hari¢ higbirisinde greft kullanmadik.Komplikasyon olarak 4 hastamizda kaynamama,2
hastamizda kaynamama,3 hastamizda intraoperative kilavuz teli kirllmasi,2 hastamizda vida kirilmasi,5 hastamizda
yuzeysel enfeksiyon,1 hastamizda FHL ruptirtyle karsilastik.Takiplerde hicbir hastamizda halluks valgus rekirrensiyle
karsilasmadik.

Sonug: Biz Modifiye Lapidus artrodezi 1. sira hipermobilitesiyle birlikte olan halluks valguslarda ve ciddi halluks valguslarda
kullanabilecegimiz ve kuvvetli diizeltme saglayabilecegimiz bir prosediir oldugu kanaatine vardik.

Anahtar kelimeler: halluks valgus; lapidus; hipermobilite; 1st tarsometatarsal artrodez
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Abstract

valgus at follow up.

severe hallux valgus and first ray hypermobility.

Giris

Birinci tarsometatarsal eklem artrodezi ilk olarak 1991'de
Albrecht tarafindan tanimlanmisina karsin bu teknige ismini
veren Lapidus tarafindan 1934 yilinda bu isleme 2. Metatars
basis flzyonu eklenmis hali bildirilmistir [1,2]. Baslangicta
yetersiz fiksasyona bagl basarisiz sonuglar mevcutken son
2-3 dekadda fiksasyon tekniklerinin gelistirilmesiyle basarili
sonuclar bildirilmis ve popdilarite kazanmistir.

Modifiye edilmis tekniginde 2. Metatars basisi artrodeze
dahil edilmeyip sadece 1. Metatarso-kiineiform artrodezi
yapilirSiklikla daha ciddi halluks valgusuyla birlikte 1.
Sira hipermobilitesi olan hastalarda yapilmasina karsin 1.
metatarso-kiineiform artrozu olan hastalarda ve revizyon
vakalarinda da kullanilir ve buna ek olarak son vyillarda
endikasyonlariarasina medial kolon yetmezligi olan hastalarda
eklenmistir [3-5].

Modifiye Lapidus prosediirii, ge¢cmiste Gilkemizde dahil olmak
Uzeretimdiinyadakaynamama,yanliskaynamavekisalmagibi
komplikasyonlari nedeniyle sinirli olarak tercih edilmekteydi
[9,10]. Ge¢cmiste yapilan ¢alismalarda % 12‘ye varan oranlarda
kaynamama oranlari olmasina karsin yakin zamanda yeni
nesil fiksasyon materyalleriyle birlikte ayak cerrahisi egitimine
olan ilginin artmasiyla birlikte cerrahi tekniginde gelismesiyle
cok daha disiik oranlarda kaynamama oranlar bildirilmistir.
Fiksasyon materyallerinin ve tekniginin gelismesinin bir diger
onemli avantaji da erken mobilizasyona izin vermesidir.
Calismamizdakaynamama ve kisalma gibi komplikasyonlardan
kacinmak icin uyguladigimiz teknikle yapilan modifiye
Lapidus artrodezinin uzun doénem sonuclarini retrospektif
olarak degerlendirmeyi amagladik.
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Aim: In this study we presented a review of 67 Modified Lapidus procedure performed between 2004 and 2012.

Material and Methods: There were 61 females and 6 males. The mean age of patients was 51 years. The average
follow-up was 10 years (6-14 years).The patients were evaluated preoperatively,postoperatively and last follow up using
standard weight bearing radiographs and clinical examination.The radiographs were evaluated for intermetatarsal angle
(IMA),hallux abductus angle (HAA) and tibial sesamoid position (TSP).

Results: The mean improvement at IMA and HAA was respectively 9.6° and 21.4°.There was statically significant difference
at IMA and HAA preoperatively and postoperatively (p<0.001).We didn’t use graft for any patients except one patient
which was revised for nonunion.Complications include delayed union (n=4),nonunion (2),intraoperative guide wire
breakage (n=3),screw breakage (n=2),superficial infection (n=5),FHL rupture (n=1).There were no recurrences of hallux

Conclusion: Modified Lapidus procedure is both a predictable and durable procedure for the powerful correction for

Keywords: hallux valgus; lapidus; hypermobility; 1st tarsometatarsal arthrodesis

Gereg ve Yontemler:

Galismamizda 2004-2012 yillar arasinda iki cerrah tarafindan
modifiye Lapidus artrodezi yapilan 106 hastadan takibi olan
79'unu retrospektif olarak degerlendirdik.Bu hastalardan orta
ayak veya ard ayaktan ek cerrahi girisim gecirmis olan 12 hastayi
ameliyat sonrasi sonuglari etkileyecegi icin ¢ikardik ve kalan 67
hastayi calismamiza dahil ettik. Ek girisim uygulanan 44 hasta
Tablo 1 de sunuldu. Tum hastalara bilgilendirilmis onam belgesi

imzalatildi ve calisma icin yerel etik kurul onayi alind.

Hastalarin 61'i kadin (%91.04), 6'si erkekti (%8.96).Hastalarin
ortalama yasi 51'di (40-66).37 hasta sag ayaktan (%55.28) 30
hasta ise sol ayaktan (%44.72) opere edilmisti. Hastalarin ek
hastaliklari Tablo 2'de verilmistir. Hastalarin ortalama takip
stiresi yaklasik 10 yil'di (6-14 yil).




Hastalarin ameliyat 6ncesi, ameliyat sonrasi en son takipte
basarak c¢ekilmis ayak grafileri alinmisti.Bu grafilerde
intermetatarsal aci (IMA), halluks abduktus acisi (HAV) ve
tibial sesamoid pozisyonu (TSP) degerlendirildi. Hastalarin 1.
sira hipermobilitesi degerlendirilirken ayak bilegi notralde ve
diger metatarslar sabitken, 1. metatars dorsal ve plantaryonde
hareket ettirilerek degerlendirildi. Ameliyat 6ncesi hastalara
1. Sira transvers sira hipermobilitesini degerlendirmek icin

bantlama grafisi ¢ekildi (Sekil 1a ve 1b).

Sekil 1a. Bir Hastamizin Sekil 1b. Bir Hastamizin
Ayadinin Bantlama Grafisi
Oncesi Hali

Ayaginin Bantlama Grafisi
Icin Hazirlanmig Hali

Cerrahi Teknik

Daha Once spinal cerrahi gecirmis 3 hasta hari¢ tim hastalar
spinal anestezi altinda, uyluk yada baldirdan turnike uygulanarak
supin pozisyonda hazirlandi. Klasik olarak lateral gevsetme,
bunyonektomi ve 1. Metatarso-kiineiform artrodezi icin 3 ayri
kesi yapildi. ilk 8nce 1-2 web araligindan girilip lateral gevsetme
yapildi. Daha sonra medial insizyon yapilip kapsul yazarlardan
Oznur ve arkadaslarinin tarifledigi Z-plasty teknigiyle veya ters
V seklinde agildi. Her zaman agsin bunyenektomiden kaginilip
minimal bunyenektomi yapildi. Daha sonra dorsal insizyon yapilip
1. Metatarso-kiineiform ekleme ulasildi. Eklem acilirken mutlaka
dissiz lamina ayiraci kullanidi. Eklem ytizleri hazirlanirken asla
testere kullanilmadi. Kiiret ve ince osteotomlarla sadece kikirdak
temizligi yapilirken dorsaldeki kikirdak en son alindi. Artrodez
yapilmadan 6nce mutlaka hazirlanan eklem yiizeylerine ¢oklu
delikler acildi. 1. Metatars adduksiyon, supinasyon ve plantar
fleksiyona getirilerek pozisyon verilip gecici olarak K telleriyle
fikse edilip skopi kontrolii yapildi. Fiksasyon icin ilk vakalarda 2
veya 3 adet solid veya kandle vida tercih edilirken (Sekil 2a ve 2b),
endistrinin gelismesiyle sonraki vakalarda bassiz kompresyon
vidalari ve uygun plaklar tercih edildi (Sekil 3a ve 3b).

35 hastamiza vida ile fiksasyon yapilrken 32 hastamiza dorsal
anatomik plak ile fiksasyon yapildi.

Ameliyat sonrasitakipteilk 2 haftaagirlik vermeden mobilizasyona
basland. 2. haftadan sonra alci veya yiiriime botuyla parsiyel yiik
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verilirken 4. haftada tam yiike gecildi.6 ve 10. haftalar arasinda
yakin radyografi kontrolii yapilarak al¢i veya ylrime botu
cikanldi. Bu slregte ylizme ve sabit bisiklete izin verilirken 4.

aydan sonra diger sporlara kontrollu sekilde baslandi.

Sekil 2b. Hastamizin Sadece
Vidayla Artrodez yapilmis ve
ek Prosediir olarak Akin ve Weil
Sekil 2a Bir Hastamizin Osteotomisi yapilmis Postope-

Preopertatif Ayak Grafisi ratif Grafisi

(R)
Sekil 3b. Hastamizin Plakla

Sekil 3a. Bir Hastamizin

Preopertatif Ayak Grafisi Lapidus Artrodezi ve Akin Os-
teotomisi yapilmis Postopera-
tif Grafisi

Bulgular

Hastalarin ameliyat oncesi ve hemen sonrasi ve son
kontrollerinde cekilen radyografilerinde dlciilen IMA, HAA ve
TSP degerleri Tablo 3'te verildi. IMA ve HAA karsilastirmalariyla
elde edilen ortalama farklar Tablo 4'de verildi. IMA ve HAAda
ameliyat 6ncesi ve ameliyat sonrasi radyografilerde istatiksel
olarak anlamli bir fark mevcuttu (P<0.001).IMAda ameliyattan
hemen sonra cekilen ve son kontroldeki radyografilerinde
istatiksel olarak anlamli bir fark mevcut degildi. Buna karsin
HAAda ameliyattan hemen sonra ¢ekilen ve son kontroldeki

radyografilerde 1.2%lik bir artis mevcuttu (p<0.001). Bunu
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kismen deformitenin tekrarlamasina, kismen de ameliyattan
hemen sonra cekilen grafilerin ylik vermeden cekilmis
olmasina bagladik. Son kontrolde yiik verilerek cekilen
radyogafilerde sesamoid pozisyonu ameliyat 6ncesine gore

karsilastirildiginda ¢ok daha uygun pozisyondaydi.

Hastalarimizin 61'inde (% 91.04) ortalama 70 + 24.4 glinde
kaynama sorunsuz olarak gerceklesmisti. Gecikmis kaynama
olarak kabul ettigimiz 4 hastamizda (%5.97) herhangi bir
mudaheleye gerek kalmadan zaman icinde kaynama
gerceklesti. Kaynamama olarak kabul ettigimiz 2 hastanin (%
2.98) biri asemptomatik oldugu icin herhangi bir miidahele
yapilmadi. Semptomatik olan diger hastamiza iliak kanattan
otojen greft alinarak revizyon artrodez yapildi. Kaynamama

gorilen 2 hastamizda sigara kullanmiyordu.

Hastalarimizda gelisen komplikasyonlar Tablo 5'de verildi.

intraoperatif kilavuz teli ve vidasi kirilan toplam 5 hastamiza
(% 7.46) cikarmak icin girisimde bulunmadik. Hastalarimizin
takiplerinde bunlarla ilgili herhangi bir sikayete rastlamadik.
Yuizeysel enfeksiyon gelisen 5 hastamiz (% 7.46) yakin takip ve
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oral antibiyotik tedavisiyle diizeldi. FHL rupturi gelisen 1
hastamiza (% 1.49) distal interphalangeal ekleme artrodez
onerildi ancak hasta kabul etmedi.

Tartisma

Lapidus prosediri olarak bilinen bu teknikte 1934 yilinda
tanimlandigindan itibaren etkinligini arttirmaya yonelik pek
cok modifikasyon yapilmistir [2]. Literatiirde eklem hazirhgi,
fiksasyon tipi, greft kullanimi, yiik verme siiresinin uzunlugu
gibi pek cok parametrede degisiklikler yapilarak degisik
oranlarda basari bildirilmistir. Modifiye lapidus prosediriinde
bildirilen basari oranlari % 75 ila % 96 arasinda degismektedir
[11]. Bu yuksek basari oranlarina karsin bazi serilerde
bildirilen yiiksek kaynamama oranlari ve bunlarin neredeyse
yarisinin  semptomatik olmasi hala en 6nemli problem
olarak bildirilmektedir. Sangeorzan ve Hansen gec¢miste %
10 gibi ylksek bir oranda kaynamama bildirmistir [7]. Patel
ve arkadaslari 227 hastalik genis serilerinde % 5.7 oraninda
kaynamama bildirmistir [12].
kiretaj teknigini kullanarak eklemi artrodez icin hazirladik. Bu
teknigin kisalmaya yol agmamasi, artrodez hattinda uyumu
iyi saglamasi gibi avantajlar mevcutttur. Ancak bazi otorler
bu teknikle subkondral plak tstlinde kalsifiye kikirdagin artik
bir tabakasi kalabilecegini ve bu tabakanin kaynamaya engel
olabilecek dogal bir bariyer olabilecegini bildirmislerdir [13].
Bizim serimizde eklem kiiretaj teknigiyle kaynamama orani
otojen greft veya allogreft kullanmamiza ragmen % 2.98'di
ve biz bu disiik kaynama oranini iddia edilenin aksine eklem
hazirlanirken motorize alet kullanilmamasi, eklem ytizeylerinin
dikkatli bir sekilde hazirlanmasi ve uygun hasta secimine
bagladik.

Sangeorzan ve Hansen Modifiye Lapidus prosediiri
uyguladiklari 32 hastanin 40 ayadini retrospektif olarak
degerlendirmisler ve IMA ve HAAda sirasiyla 8° ve 15°
ortalama diizelme sagladiklarini bildirmislerdir [7]. Myerson
ve arkadaslari benzer sekilde Modifiye Lapidus prosediiri
uyguladiklari 67 hastayi degerlendirmisler ve IMA ve HAAda
sirastyla 8.5° ve 21.5° ortalama diizelme sagladiklarini
bildirmislerdir[14]. Myerson ve arkadaslar ayrica TSP'de olan
diizelmeyi de belirtmislerdir. Bizim de Modifiye Lapidus
prosediirii uyguladigmiz hastalarda elde ettigimiz sonuclar
yukarda belirtilen ¢alismalarda ki sonuclarla karsilastirilabilir
sekildeydi ve IMA ve HAAda sirasiyla 9.6° ve 21.4° ortalama
dizelme sagladik.

Biz hastalarimizda eklem

Son zamanlarda Modifiye Lapidus proseddyle ilgili tartisilan
bir baska 6nemli konu ise artrodez icin kullanilan fiksasyon
teknigidir. Glincel calismalarin  bazilarinda kompresyon
vidasiyla birlikte kilitli plak kullanimi tavsiye edilmis ve bu
teknigin capraz 2 vidadan daha stabil oldugu bildirilmistir
[15]. Fakat bu tezi destekleyen herhangi bir prospektif,
randomize calismaya rastlayamadik. Biz de ¢alismamizda her



2 teknigi de uygulamamiza karsin hasta sonuclari arasinda bir
fark saptayamadik.

Lapidus prosediriinden sonra klasik yaklasim kaynama
gorilen kadar algida tutup klinik ve radyografik olarak
kaynama saglaninca algi ¢ikarilip yiiklenmeye izin verilmesidir.
immobilizasyon siiresi ve yiik vermeyle ilgili standart bir
prosedir tanimlanmamasina karsin erken yik vermeyle ilgili
basarili sonuclar bildirilmis ve bu fikirler gecmiste de varmis
[16,17]. Lapidus teknigi ilk tanimladiginda fiksasyonu kat kit
sutlrlerle yapmasina karsin hastalarin 6zel bir ayakkabiyla
yuriimesine izin verilmis [2]. Erken ylklenmeyle al¢i icinde
gelismesi muhtemel
trombozu gibi komplikasyonlarin dniine gegilmis olur. Ancak
her ne kadar stabil bir fiksasyon yapsak da erken yiiklenmeyle
flzyon sahasinda gelisebilecek mikrohareketlere bagh
makaslama kuvvetleri kaynamay etkileyebilir. Biz de kendi
hastalarimizda  yiiklenmeye 2. haftadan sonra parsiyel
olarak basladik ancak alci icinde gelismesi
komplikasyonlarin 6niine ge¢cmek icin mobilizasyona hemen
basladik. 4. haftadan itibaren tam ylklenmeye gectik ve bu
protoklle ilgili bir problemle karsilagmadik.

osteopeni, kas atrofisi ve derin ven

muhtemel

Calismamizin bazi kisitlamalari mevcuttu. Birincisi, retrospektif
olan bu c¢alismamizin
kilavuzlarla yapilmis olan Lapidus prosediirleri gibi herhangi
bir kontrol grubu yoktu. Bir diger kisitlama takiplerde
posoperatif hemen grafiyle karsilastirildiginda gorilen
rediiksiyon kaybiydi. Biz bunu grafilerin yik veirlmeden
cekilmesine bagladik ancak bu grafileri erken dénemde yiik
vererek tekrarlayabilirdik. Bunlara ek olarak calismamizin
retrospektif olmasi nedeniyle sonuclarda 6n yargili davranma
riski mevcuttu.

greftlemeyle veya yeni nesil 6zel

Sonucg

Biz calismamizda greft kullanmadan, uygun eklem hazirhgiyla
her 2 fiksasyon teknigiyle yiiksek oranda kaynama elde ettik ve
biz Modidfiye Lapidus proseddiiriinlin 1. sira hipermobilitesiyle
birlikte olan halluks valguslarda ve ciddi halluks valguslarda
kullanabilecegimiz ve kuvvetli dizeltme saglayabilecegimiz
bir teknik oldugu kanaatine vardik.

Maddi destek ve cikar iliskisi

Bu calisma Tirkiye Cocuk Endokrinoloji ve Diyabet Dernegi
tarafindan maddi olarak desteklenmistir. Yazarin herhangi bir
cikar dayali iliskisi yoktur.
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The relationship between recurrence and lung metastasis in giant cell
tumor of bone

Kemigin dev hiicreli timérlerinde reklirrens ve akciger metastazi
arasindaki iliski
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ABSTRACT

Aim: The aim of this study is to evaluate the relationship between recurrence and lung metastasis in patients diagnosed
with giant cell tumor of bone treated in our clinic and to present the other factors affecting the recurrence.

Material and Methods: The patients who were treated and followed up for a giant cell tumor of the bone between 2002
and 2018 were retrospectively reviewed. A total of 114 patients with a mean age of 31.6 + 13.3 were included in the study.

Results: The mean follow-up period was 63.1 + 33.4 months. Recurrence occurred in 26.3% (30 patients) of the patients
in a mean of 17.1 months, while metastasis in the lung was found in 4.4% (5 patients). When the patients were evaluated
according to their recurrence status, lung metastasis was observed in 13.3% of the patients with recurrence, while lung
metastasis was observed in 1.2% of the patients without recurrence. Lung metastasis was found to be significantly higher
in patients with recurrence than in the group without recurrence (p = 0.017). For lung metastasis, Hazard Ratio (HR) was
calculated as 12.8 (95% Cl: 1.4-119.5; p = 0.026).

Conclusion: Giant cell tumors of the bone are locally aggressive tumors with unpredictable behavior. In our study, when
the patients were evaluated according to their recurrence status, lung metastasis was observed in 13.3% of the patients
with recurrence, and 1.2% of the patients without recurrence. Lung metastasis was found to be significantly higher in
patients with recurrence than in the group without recurrence.
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0z
Amag: Bu calismanin amaci, klinigimizde kemigin dev hiicreli timord tanisi ile takip ve tedavi edilen hastalarda rekirrens
ve akciger metastazi arasindaki iliskiyi degerlendirmek ve rekirrensi etkileyen diger faktorleri sunmaktir.

Gereg ve Yontemler: Bu calisma kesitsel tanimlayici tipte bir calismadir. Ankara Onkoloji Egitim ve Arastirma Hastanesi
Ortopedi ve Travmatoloji kliniginde Ocak 2002- Aralik 2018 tarihleri arasinda kemigin dev hiicreli timori nedeniyle
tedavisi ve takibi yapilan hastalar retrospektif olarak taranmistir. Tani yas ortalamasi 31,6 £13,3 (8-69) olan 52'si erkek 62'si
kadin toplam 114 hasta calismaya dahil edilmistir.

Bulgular: Bu calismaya katilan hastalarin ortalama takip stiresi 63,1+£33,4 (14-192) aydir. Hastalarin %26,3'tinde ortalama
17,1 ayda (6-36 ay arasi) rekiirrens gelisirken, %4,4'linde (5 hasta) akcigerde metastaz saptanmistir. Rekiirrens gelisen
hastalarin %13,3'linde akciger metastazi gézlenirken rekiirrens gelismeyenlerin %1,2'sinde akciger metastazi gozlenmistir.
Rekirrens gelisen hastalarda rekirrens gelismeyen gruba goére akciger metastazi istatistiksel olarak anlamli diizeyde daha
fazla gozlenmistir (p=0,017). Akciger metastazinin rekirrense kadar gegen sureler dikkate alinarak rekirrens gelismesi
lzerine olan etkisi Cox Regresyon analizi ile incelenmistir. Akciger metastazi icin hesaplanan Hazard Ratio (HR): 12,8 (%95
GA:1,4-119,5; p=0,026) bulunmustur.

Sonug: Kemigin dev hiicreli timdrleri, 5ngoriilemeyen davraniglari olan lokal agresif nadir metastaz yapan tiimorlerdir
ve en sik metastaz akcigerleredir. Calismamizda hastalar rekiirrens durumlarina gore degerlendirildiginde rekirrensi
olan hastalarin % 13,3' linde, rekirrensi olmayan hastalarin % 1.2' sinde akciger metastazi goézlendi. Akciger metastazi,

Introduction

Giant cell tumor of bone is a benign but locally aggressive
neoplasm involving epiphysometaphyseal junction of
long bones. It consists of undifferentiated cells and a
large number of multinucleated giant cells are seen. [1, 2]
Although histogenesis remains unclear, it is one of the most

researched tumors.

It is most commonly seen in young adults aged 20-40 years.
It is rare before epiphysis closes. It is slightly more common
in women than in men. [3, 4] In general, it constitutes 5%
of all bone tumors. [5] It is most commonly located in distal
femur, proximal tibia, and distal radius. [2]

The most common complaint is pain. Swelling, increased
temperature, and limited range of motion in the affected
joint may be associated with pain. Surrounding soft tissue
involvement is also present in Campanacci grade 3 lesions.
Pathological fracture is also among the most common
complaints. [6]

Direct radiography is important in diagnosis. That indicates
pathological fracture. The most common direct X-ray
findings in the epiphysometaphyseal region are expansive
mass appearance, fluid-fluid levels, geographic pattern
and cortex destruction. Magnetic Resonance Imaging
(MRI) is valuable in differential diagnosis and especially in
Campanacci grade 3 lesions with soft tissue involvement. [7]

rekiirrens olan hasta grubunda rekdiirrens olmayan gruba goére anlamli derecede yiiksek bulunmustur.

Anahtar Kelimeler: Kemigin dev hiicreli timord; rekurrens; akciger metastazi

Treatment varies according to grade and location of the
tumor. The most important goal in the treatment is to
provide local control. The most commonly used treatment
method is curettage [8, 9]. Despite an effective curettage,
recurrence has been reported in the literature by 5% for
grade 1 lesions, 30% for grade 2 lesions, and 80% for grade
3 lesions. [10]

Giant cell bone tumor is a borderline neoplasm and
metastasizes 1-9%. Publications have associated metastasis
with local recurrence. [11] This reveals the importance of
providing local control in primary treatment.

Giant cell tumors of the bone are metastasize to the lungs
in rare cases. Previous studies tried to identify risk factors
for lung metastasis by giant cell bone tumors. Those studies
reported different results due to a small number of patients.
[12] The aim of this study is to evaluate the relationship
between recurrence and lung metastasis in patients
diagnosed with giant cell tumor of bone treated in our clinic

and to present the other factors affecting the recurrence.
Material and Methods

The patients who were treated and followed up for a
giant cell tumor of the bone between January 2002 and
December 2018 in the orthopedics and traumatology clinic
of our hospital were retrospectively reviewed. Patients who
were diagnosed as giant cell tumor after pathology after tru-
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cut or open biopsy were included in the study. Of the 146
patients with giant cell tumor diagnosis, a total of 32 patients
with a follow-up period of less than 1 year and lack of file
or hospital patient information system were excluded from
the study. The mean age of diagnosis was 31.6 + 13.3 (8-69).
Demographic and clinical data of 114 patients, 52 male and
62 female, were obtained from patient information system
and patient archive files of our hospital. 7% of the patients
were younger than 18 years. When the follow-up periods
were calculated, the period between the date of diagnosis
and the last date of the patients' visit was calculated in
months. In addition, the time to recurrence was calculated
as the time between the final surgical treatment and the
date of surgery for recurrence. The relationship between
lung metastasis and recurrence was evaluated statistically.
Study was approved by hospital ethical committee. Written
informed consents were obtained from each participants
before enrollment.

Statistical Analyses

SPSS 22.0 (Chicago) was used for statistical analysis of the
research data. In the descriptive statistics section, categorical
variables are presented as numbers, percentages, and
continuous variables are presented as mean * standard
deviation and median (minimum- maximum value). The
suitability of continuous variables to normal distribution was
evaluated using visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov / Shapiro-
Wilk tests). As a result of the normality analyzes, it was found
that the data of continuous variables did not show normal
distribution among the groups. Mann-Whitney U test was
used for comparison analysis between two groups. Chi-
square tests were used in comparison analysis for categorical
variables between independent groups. Univariate analyzes
showed thatthe presence of lung metastasis was significantly
different between the recurrence and non-recurrent groups.
The effect of recurrence on lung metastasis was examined by
Univariate Cox Regression analysis. Cox regression analysis
results are presented with Hazard Ratio (HR) and 95%
Confidence Interval (Cl). According to Kaplan Meier method
and Log-Rank test, the rates of lung metastasis development
were evaluated association of the recurrence. In this study,
statistical significance level was accepted as p <0.05.
Results

The mean follow-up period was 63.1 + 33.4 (14-192)
months. When tumor locations of the patients diagnosed
were examined; 35 femoral (30.8%) patients (28 distal, 7
proximal), 25 tibial (21.9%) patients (22 proximal, 3 distal), 20
25

( distal radius) 17.5) patients, 12 (10.5%) patients with short
and middle bones of the hand and foot, 9 (7.9%) patients
with proximal fibula, 6 (5.3%) patients with pelvis, 4 (%
proximal) with humerus 3,5) patients and 3 (2.6%) patients
with ulna. The most commonly used surgical method was
curettage + adjuvant therapy (cauterization / cryotherapy)
+ grafting (81.6%) and was applied to 93 patients. In the
surgical procedure, after a large cortical window was opened
to the bone, curettage was performed so that no tumor
tissue remained. After the lavage was performed using
saline, the curetted surface was cauterized. After repeated
lavage with saline, the cavity was filled with autograft.
Curettage + adjuvant therapy (cauterization / cryotherapy)
+ cementation in 6 patients (5.2%), endoprotesthetic
reconstruction after en block tumor resection in 10 patients
(8.8%), and biological reconstruction (autograft fibula) in 5
patients (4.4%) or iliac wing) (Table 1).

In this study, 53.5% of tumors were on the right side.
Distribution according to Campanacci grading; 28 patients
(24.6%) were grade 1, 46 patients (40.4%) were grade 2an 40
patients (35%) were grade 3. Recurrence occurred in 26.3%
of the patientsin a mean of 17.1 months (6-36 months), while
metastasis in the lung was found in 4.4% (5 patients). The
relapse development status according to the settlements
is given in Table 2. The most common surgical procedure
after recurrence was endoprotesthetic reconstruction
after en block tumor resection with 13 patients (43.3%).
Other surgeries after recurrence; curettage + cryotherapy
/ cauterization + grafting / cementation, arthrodesis,
biological reconstruction and amputation (Table 1). Three of
the lung metastases were proximal to the tibia and 2 were

distal to the femur.

The overall complication rate was 9.6% (11 patients).
Complications were postoperative infection and pathological
fracture. The most common postoperative complication was

infection and was seen in 7% (8 patients).

Table 3a shows the comparison results according to gender
and recurrence. There was no statistically significant
difference in the distribution of characteristics of side, lung
metastasis and recurrence (p> 0.05). When the patients
were evaluated according to their recurrence status, lung
metastasis was observed in 13.3% of the patients with
recurrence, while lung metastasis was observed in 1.2% of
the patients without recurrence. Lung metastasis was found
to be significantly higher in patients with recurrence than
in the group without recurrence (p = 0.017) (Table 3b). Age,
gender and side of both groups were similar (p> 0.05).
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Figure 1. Kaplan-Meier curves of lung metastases rates accor-
ding to recurrence

Discussion

In this study, in our orthopedic clinic specialized in cancer,
we reviewed the 16-year data of patients treated with the
diagnosis and treatment of giant cell tumors and analyzed the
relationship between recurrence and lung metastasis. Lung
metastasis was found to be significantly higher in patients
with recurrence than in the group without recurrence.
Accordingly, patients with recurrence have an increased 12.8
times risk of lung metastasis. Therefore, the risk factors that
increase the recurrence should be well known and the local
control in primary treatment should be provided.

Six different surgical procedures were performed according
to the location and grade of the tumor. The most common
surgical procedure was intralesional curettage. In our study, the
recurrence rate was 26.3% and the complication rate was 9.6%.

In the literature, recurrence rates are reported in a wide
spectrum ranging from 0% to 65% depending on the
location of the tumor, size of the tumor, the stages of the
patients and the types of treatment applied. While the
highest recurrence rates are seen in patients undergoing
only curettage, better results can be achieved by adding
adjuvant therapies such as cauterization, high speed burr,
phenol, liquid nitrogen, polymethylmethacrylate in addition
to curettage. The best results can be obtained by en-block
resection. Which patient should be treated aggressively, and
which patient will be treated with curettage, this decision
should be made specifically for each patient according to
the location and localization of the tumor, and the surgical
experience of the clinician. [13, 14]

Teixeira et al. investigated non-surgical factors associated
with local recurrences Campanacci classification and tumor
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diameter increased postoperative recurrence rates. [15] In
this study, the relationship between recurrence and lung
metastasis was evaluated while evaluating the factors
affecting recurrence. Lung metastasis was found to be
high in patients with recurrence. Most studies showed that
recurrence rate of giant cell tumor of bones is risk factor for
lung metastasis. [16]

Complication risk rates vary depending on the type of
procedure being performed. Cases with pathological
fractures have higher recurrence rates and lower functional
outcomes. [17] The most common complication is infection
and it occurs between 2% and 25% and the rate of infection
after aggressive surgeries is higher. [18] In our study, the
most common complication was also infection.

Giant cell tumor of bone is a disease of individuals whose
epiphysis is closed; it is seen in 3% of children. An epiphyseal
lesion detected in a patient with incomplete skeletal
maturation is most likely chondroblastoma, while the
diagnosis in the completed patient is probably a giant cell
tumor. This tumor has been reported to be equal in men
and women in some studies, although it is known to be a
little more common in women. More than 75% of the lesions
were seen in the long bones and more than 50% of all
lesions were located around the knee. [14, 18] In our study,
the demographic data of the patients were consistent with
the literature, the majority of cases were in adults (93%), the
most common site was knee circumference (35%) and more
frequent in women (54%).

Giant cell tumors of the bone are locally aggressive tumors
with unpredictable behavior. They are local recurrence-
prone tumors, rarely metastasize, and the most common
metastasis is in the lungs.

Although various classifications have been described in the
light of histological clinical or radiological findings related to
giant cell tumors, none of them provide a prognostic idea.
Jaffe et al. described a histological classification in 1940,
while Campanacci et al. described a clinical and radiological
classification in 1987. [19, 20] We analyzed the patients
according to gender, tumor direction and tumor location,
and there were no significant findings.

Giant cell tumors of the bone may rarely malign, their
prevalence is reported to be below 1%. [21] We did not
find any patients with malignant transformation during the
follow-up period.

Giant cell tumors can sometimes accompany Paget disease,
especially in terms of orthopedic locations of giant cell



tumors, pelvic and vertebral locations are associated with
Paget disease. [22] In our data, only 5.3% of the patients
were located in the pelvic / vertebral region and we did not
find any Paget association.

Conclusion

Giant cell tumors of the bone are locally aggressive tumors
with unpredictable behavior. In our study, when the patients
were evaluated according to their recurrence status, lung
metastasis was observed in 13.3% of the patients with
recurrence, and 1.2% of the patients without recurrence.
Lung metastasis was found to be significantly higher
in patients with recurrence than in the group without
recurrence. Therefore, the risk factors that increase the
recurrence should be well known and careful follow-up of
patients with recurrence is recommended in terms of lung
metastasis.
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The relationship between platelet to lymphocyte ratio and the
diurnal variation of hypertension

Platelet lenfosit orani ve hipertansiyonun ditirnal ritmi arasindaki iliski
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ABSTRACT

Aim: Platelet to lymphocyte ratio (PLR) predicts worse outcome in cardiovascular disease. However data is limitted about
the role of PLR in the diurnal variation of hypertension. In this study we evaluated the relationship between the diurnal
variation of hypertension and PLR.

Material and Methods: The study included a total of 247 essential hypertensive patients. All patients underwent 24-
hour ambulatory blood monitoring. Thereafter hypertensive patients were divided into two groups: 64 dipper patients
(30 female, mean age 53.8+12.9 years) and 38 non-dipper patients (18 female, mean age 52.6+12.5years). Complete
blood count and biochemistry were measured by standard methods. PLR was measured by dividing platelet count to
lymphocyte count.

Results: Non-dipper hypertensives had signifi cantly higher PLR levels than dippers (127.9+32.16 vs 103.4+10.67, p<0.001).
There was a negatif correlation between percentage of sistolic and diastolic blood pressure fall and PLR.

Conclusion: We demonstrated that PLR, an inexpensive and easily accessible biomarker, is significantly higher in
nondipper hypertensives than the dipper hypertensives.
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Amag: Platelet lenfosit orani (PLR) kardiyovaskler kot sonlanimlar icin 6ngordiricidir. Ancak PLR'nin hipertansiyonun

ditrnal ritmindeki roli ile ilgili veri sinirhdir. Biz bu calismada PLR ile hipertansiyonun ditirnal ritmi arasindaki iliskiyi

degerlendirmeyi amacladik.

Gere¢ ve Yontemler: Calismaya toplamda 247 esansiyel hipertansiyon hastasi dahil edildi. TUm hastalara 24-saat

ambulatuar kan basinci monitorizasyonu yapildi. Takiben hastalar iki gruba ayrildi: 64 dipper hasta (30 kadin, ortalama

yas 53.8+£12.9) ve 38 non-dipper hasta (18 kadin, ortalama yas 52.6+12.5). Tam kan sayimi ve biyokimyasl degerlendirme

standart metodlarla yapildi. PLR platelet sayisinin lenfosit sayisina béliinmesiyle hesaplandi.

Bulgular: Nondipper hipertansifler dipper hipertansiflere kiyasla daha yiiksek PLR’ye sahipti (127.9+32.16'e 103.4+10.67,

p<0.001). Sistolik ve diastolik kan basincinin diistis orani ile PLR arasinda negatif korelasyon mevcuttu.

Sonug: Ucuz ve kolay ulasilabilir bir biobelirte¢ olan PLR, nondipper hipertansiflerde dipper hipertansiflere kyasla daha

yuksektir.

Anahtar Kelimeler: Hipertansiyon; non-dipper; dipper; platelet lenfosit orani

Introduction

Hypertension is considered as an important risk factor
for cardiovascular mortality and morbidity. Hypertension
shows diurnal variation. A decrease in systolic and diastolic
blood pressure of more than 10% in night time compared to
daytime is considered as dipper pattern and the absence of
this decrease is considered as non-dipper pattern. Current
literature shows that non-dipper pattern increases the risk
of cardiovascular events and end-organ damage due to
hypertension compared to dipper pattern [1-3]. Even though
the underlying reason for this situation has not been fully
enlightenede, it is known that inflammatory and thrombotic
processes are more common in non-dipper patients [4-5].

Both lymphocytes and platelets are important mediators
of inflammatory and thrombotic processes. It has been
shown that the platelet/lymphocyte ratio (PLR) obtained by
dividing the platelet count by lymphocyte count can be used
as a predictor for cardiovascular events [6-7]. Increased PLR
has been associated with unfavorable coronary events and
coronary artery disease [8].

Anumber of studies have shown that the levels ofinflammatory
markers are elevated in non-dipper patients. However, data
on PLR, a thrombotic marker in inflammatory and thrombotic
processes, is limited in hypertensive patients. In this study,
our aim was to investigate the relationship between PLR in
hypertensive patients and diurnal pattern in hypertension.

Material and Methods
Study Population

A total of 150 patients were screened fort his retrospective
cross-sectional study. Fourty eight patients were excluded

according to exclusion criterias. The remaining 102 patients
(48 women, 54 men) with a history of chronic hypertension
and receiving appropriate antihypertensive medications for at
least 3 months prior to enrolment were enrolled. Hypertension
was defi ned as systolic BP (SBP) 140 mmHg or a diastolic BP
(DBP) 90 mmHg and/or use of the anti-hypertensive drug
therapy [9]. After diagnosis of hypertension, ambulatory
blood pressure monitoring (ABPM) was performed. Exclusion
criteria included the presence of the following: Patients with
diabetes mellitus, hematopoietic system disorders, histories
of malignancy and/or chemotherapy treatment, signs of
accompanying infectious diseases, leukocyte disorders
(such as an acute infection or chronic inflammatory status),
histories of secondary hypertension, known coronary artery
or cerebrovascular disease, chronic renal failure, chronic liver
disorders, moderate, or severe valvular disease, congenital
heart disease, left ventricular systolic and/or diastolic
dysfunction on echocardiography and those who had used

glucocorticoid therapy within the last 3 months.

Each of the patients signed an informed consent form, and the
study protocol was approved by the local ethics committee.

The patients ‘clinical and demographic characteristics such
as age, sex, smoking habits and antihypertensive drugs were
noted. In addition, serum levels of hsCRP, fasting blood glucose
level, creatinine level and fasting serum lipid status including
total cholesterol, low-density lipoprotein (LDL), high-density
lipoprotein (HDL) and triglyceride levels were also recorded.
Body mass index (BMI) was calculated as weight (kg) divided by
height squared (m 2). Each patient was assessed using 12-lead
electrocardiography and transthoracic echocardiography.
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Laboratory analysis

All laboratory data were obtained from venous blood
samples after 12 h of fasting. Haematologic parameters were
measured using an automated haematologyanalyser(XE-
2100;Sysmex Corporation, Kobe, Japan). The biochemical
measurements were determined using a molecular analyser
(Roche Diagnostics, Manheim, Germany).Ambulatory Blood
Monitoring

A 24-h ABPM device (Mobilograph, Stolberg, Germany) was
applied to each patient. The cuff was placed around the non-
dominant arm and it was worn for 24 h with BP readings
every 15-min period in the daytime and every 30-min period
at nighttime. Daytime and night-time were defi ned using
short, fi xed clock intervals, which ranged from 06:00 to 22:00
h and from 22:00 to 06:00 h, respectively. The recordings
were analyzed with interactive software. If 20% or more of
the measurements could not be taken,re- ambulatory blood
monitoring was performed. From the hourly averages of
ambulatory BP recordings, daytime, night-time and 24-h
averages of SBP, DBP and mean BP were calculated for each
patient. Nocturnal blood pressure dipping was calculated
using the following formula: (%) 100 [1 - (sleep systolic blood
pressure/awake systolic blood pressure)]. Patients with BP
decrease of 10% or more during night-time were accepted as
dipper hypertensives, whereas patients with BP decreases less
than 10% were accepted as non-dipper hypertensives [10].

Transthoracic Echocardiography Protocol

Two-dimensional transthoracic echocardiography (TTE) was
performed in all patients at admission and at the end of the
first month of the index acute STEMI. The TTE measurements
were performed using a Vivid 7 system (Vivid 7, GE Vingmed
On
evaluation, dimensions of the left ventricular chamber, wall

Ultrasound, Horten, Norway). echocardiographic
thickness, left ventricular ejection fraction, diameter of the left
atrium, and vlvular function were evaluated with 2D, M-mode,

Doppler, and tissue Doppler studie.
Statistical Analysis

Statistical analysis was performed using SPSS 22.0 statistical
software. (SPSS Inc., Chicago, IL, USA). Continuous variables
are described as the means+SD, whereas discrete variables
are reported as frequencies and percentages. The equality
of the data to the normal distribution was assessed with
Shapiro-Wilk test. Normal distributed variables were given
as mean SD and non-normally distributed variables were
given as medians with interquartile ranges. The chi-square
test was used for categorical variables. Mean values of the
groups were compared with Student’s t-test and Mann -
31

Whitney U test where appropriate. Similarly, Pearson and
Spearman correlation coeffi cients were used to test univariate
correlations. Statistical significance was set at p 0.05.
Results

According to the 24-hour ambulatory blood pressure
monitoring, 64 patients (62.7%) were dipper and 38 patients

(37.2%) were non-dipper. ABPM values were shown in Table 1.

Patients in the non-dipper group had significantly higher night-
time SBP, and daytime DBP compared with the dipper group
(122.1 £ 8.17 vs 116.2 + 8.19 mmHg; P <0 .001; 85.3£10.1 vs
82.7+9.5, p=0.002, respectively). Basal basic clinical and demo-
graphic characteristics of the patients are shown in Table 2.
There was no statistically significant difference between the dip-
per and nondipper groups in terms of age, gender , body mass
index, antihypertensive medications and smoking status. In the
non-dipper group, LDL-C levels and total cholesterol levels were
higher than in the dipper groupd. The mean eGFR of the pa-
tients in the nondipper group was lower than in the dipper
group but statistically insignificant (87.2 + 19.3 vs. 92.1 £+ 14.9,
p= 0.186). The platelet counts and PLRs were higher in nondip-
per group than in dipper group (326.2 + 65.19 /mm3 vs 277.1 £
72.5 /mm3; P< 0.001, 127.9 + 32.16 /mm3 vs 103.4 + 10.67 /
mm?3; P <0.001). Patients in the non-dipper group also had high-
er MPV levels than the dipper group (9.17 + 0.96 vs 8.59 + 0.74fL,
P<0.001). The plateletcrit and platelet distribution width were
higher in patients with non-dipper hypertension than those in
the dipper group (0.26 £ 0.02 % vs 0.22 + 0.014 %; P <0.001, and
16.2 £0.36 vs 15.8 + 0.57%; P<0.001; respectively).



Univariate correlation analysis were determined significant
negative correlation between the rate of nocturnal SBP and
DBP falland PLR (r=-0.403, p< 0.001 and r=-0.307, p < 0.001,
respectively) (Figure 1-2).
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Figure 1-2: The negative correlation between platelet to
lymphocyte ratio (PLR) and nocturnal blood pressure fall. SBP,
systolic blood pressure; DBF, diastolic blood pressure.

Discussion

In this study we have found that PLR is significantly higher
in the non-dipper HT groups compared with those of the
dipper HT group.

It is known that the diurnal rhythm of hypertension is
associated with hypertension-related end organ damage
and unfavorable cardiovascular outcomes [11-13].

It has been shown that non-dipper hypertension which
is defined as a decrease in blood pressure of less than 10
mmHg during the night hours causes more undesirable
cardiovascular events in non-hypertensive patients and
in dipper hypertensive patients whose blood pressure
decreases 10 mmHg or more [14-15]. This situation in non-
dipper hypertensive patients has been tried to be explained
by endothelial damage and abnormalities in inflammatory
process. Studies have shown elevated levels of inflammatory
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markers and deterioration of platelet functions in non-
dipper hypertensive patients [16-17]. However, the exact
pathophysiological process is still unknown.

Recent studies have shown that PLR may be used as a predictor
of cardiovascular risk. Zhou et al. have demonstrated that PLR
is associated with the prevalence of coronary artery disease
and that increased PLR is a predictor of poor prognosis in
coronary artery disease [7]. Ye et al. haveshown that increased
PLR in patients with acute heart failure is associated with poor
clinical outcomes and it can be used as a marker in treatment
of acute heart failure [18]. Kurtul et al. have reported that PLR
was associated with the severity of coronary artery disease
in patients with acute coronary syndrome [19]. Thomas et al.
have reported that risk of adverse events increases in parallel
with increased PLR in patients with peripheral artery disease
[20]. In literature, many publications have shown that the
levels of inflammatory markers have increased in patients with
non-dipper hypertension compared to dipper hypertensive
patients. However, the number of studies investigating the
relationship between PLR and diurnal rhythm is very limited
[7,21]. In our study, we demonstrated that diurnal rhythm of
hypertension is associated with PLR. Therefore, increased PLR,
an inflammatory and thrombotic marker, may be associated
with an increased incidence of adverse events in non-dipper
hypertensive patients. Large-scale randomized studies are
necessary to clarify this subject.

Conclusion

We can state a close relationship between increased
cardiovascular risk and non-dipper status in hypertensive
patients. Data in literature suggests that this condition is
related to increased inflammation and platelet aggregation
in non-dipper status. In addition, it is known that increased
platelet count promotes inflammation. Therefore, the results
of our study supports the hypothesis that the increased risk of
cardiovascular events in non-dipper status is associated with
abnormalities in inflammation and thrombogenesis.
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Does Blood group A predict slow coronary flow in patients
undergoing elective coronary angiography?

A Kan Grubu Elektif Koroner Anjiyografi Uygulanan Hastalarda Yavas Koroner
Akim Ongériiyor Mu?
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ABSTRACT

Aim: Coronary slow flow (CSF) is an angiographic phenomenon characterized by slow progression of contrast in the
coronary arteries in the absence of coronary artery obstruction. As it is not considered as benign finding and there is still
no convincible pathophysiologic explanation, further research is needed. In the present study, we aimed to evaluate the
relationship between ABO blood groups and coronary flow characteristics.

Material and Methods: The clinical, laboratory and angiographic data of 230 patients with SCF were collected
retrospectively from our institutional databases. A total of 250age- and gender-matched subjects with normal coronary
flow (NCF) were used as a control group. Coronary flow was assessed by using the thrombolysis in myocardial infarction
frame count (TFC). Coronary flow characteristics were evaluated according to ABO blood groups.

Results: A total 0f230 patients with SCF (125 males, mean age: 54.6+9.1 years) and 250 subjects with NCF (134 males,
mean age: 53.7+10.1 years) were included. In SCF group, cigarette smoking (33.5% vs %23.2; p=0.012), platelet count
(257.2473.3 x103/mm3 vs. 240.5+63.7 x103/mm3, p=0.011) and mean MPV (9.2+1.4 fL vs. 8.8+1.2 fL, p=0.001) were higher
than subjects with NCF. Having blood group A was more common in SCF group than subjects with NCF (53.5% vs 41.2%;
p=0.039).In the regression analysis, blood group A (OR=1.94; p=0.003), cigarette smoking (OR=1.57; p=0.033), platelet
count (OR=1.03; p=0.008) and MPV (OR=1.27; p=0.002) were found to be as independent predictors of SCF.

Conclusion: Blood group A is more common in SCF group and independently predicts SCF.Further studies are needed to
evaluate the underlying mechanisms, but the relationship between blood groups and SCF seems multifactorial.

Keywords: Blood group antigens; complete blood count; coronary slow flow; platelets; TIMI frame count.
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Amag: Koroner yavas akim (KYA), koroner arter tikanikhgr yoklugunda, koroner arterlerde kontrastin yavas ilerlemesi
ile karakterize anjiyografik bir fenomendir. Benign bulgu olarak goérilmediginden ve hala ikna edici patofizyolojik bir
aciklama olmadigiicin daha fazla arastirmaya ihtiyag vardir. Bu calismada, ABO kan gruplari ve koroner akis karakteristikleri
arasindaki iliskiyi degerlendirmeyi amacladik.

Gere¢ ve Yontemler: KYA'll 230 hastanin klinik, laboratuvar ve anjiyografik verileri retrospektif olarak kurumsal veri
tabanlarimizdan toplandi.250 yas cinsiyet uyumlu normal koroner akimi olan hasta kontrol grubu olarak kullanildi.Koroner
akim TIMI kare sayisi kullanilarak degerlendirildi.Koroner akim 6zellikleri ABO kan gruplarina gére degerlendirildi.

Bulgular: KYA'ltoplam 230 hasta (125 erkek, ortalama yas: 54,6 + 9,1 yil) ve normal koroner akim(NKA)'li 250 hasta (134
erkek, ortalamayas: 53,7 + 10,1 yil) calismaya dahil edildi.KYA grubunda sigaraigiciligi (33.5% vs %23.2; p=0.012), trombosit
sayisl (257.2+73.3 x103/mm3 vs. 240.5+63.7 x103/mm3, p=0.011)ve ortalama trombosit hacmi(9.2+1.4 fL vs. 8.8+1.2 fL,
p=0.001)NKA'lilardandaha yiiksekti.A kan grubuna sahip olmak KYA grubunda,NKA'l bireylerden daha yaygindi.Regresyon
analizinde kan grubu A (OR = 1.94; p = 0.003), sigara icimi (OR = 1.57; p = 0.033), trombosit sayisi (OR = 1.03; p = 0.008) ve
ortalama trombosit hacmi (OR = 1.27; p = 0.002) KYA'ninbagimsiz belirleyicileri olarak bulundu.

Sonuglar: A Kan grubu, KYA grubunda daha yaygindir ve bagimsiz olarak KYA'yi6ngoriir. Altta yatan mekanizmalar
degerlendirmekicin dahaileri calismalaraihtiyag vardir, ancak kan gruplari ve SCF arasindaki iliski cok yonli goriinmektedir.

Anahtar kelimeler: Kan grubu antijenleri; tam kan sayimi; koroner yavas akim; trombositler; TIMI kare sayisi

Introduction

The slow coronary flow (SCF) is an angiographic finding
characterized by delayed distal
opacification in the absence of significant epicardial coronary
atherosclerosis(1). Although itis well-known clinical entity, the
pathogenic mechanisms are incompletely understood.SCF is
a frequent angiographic finding, with a reported incidence
of 1%-7% in patients undergoing diagnostic coronary
angiography (CAG) because of clinical suspicion of coronary
artery disease (CAD)[1-3]. Rather than representing a simple
angiographic finding, SCF has direct clinical manifestations,
as it has been linkedto electrocardiographic changes,
myocardial
cardiac death, and recurrentacute coronary syndromes[4-6].
Endothelial dysfunction, microvascular abnormalities, occult
atherosclerosis and inflammatory processes are among
the proposed responsible factors that contribute to the
pathogenesis of SCF [1,7].

coronary vasculature

ischemia, lifethreateningarrhythmias, sudden

Several studies have raised the possibility of ABO blood
groups antigens in pathogenesis of CAD[8,9]. However, most
of these studies reported a significant relationship between
ABO blood groups and acute coronary syndromes or sudden
cardiac death[8-11]. Increased prothrombotic state, higher
prevalence of conventional cardiovascular risk factors, and
higher level of systemic inflammatory responsein patients
with different ABO blood groups were the possible underlying
factors in development of cardiovascular diseases[12,13]. The
non-O blood groups (A, B,and AB) have been shown to be more
prone to arterial and venous thrombotic diseases [11,14]. The

pathophysiology of SCF is still not fully understood and the
role of blood groupsthat increase thrombotic susceptibility
seems to be worth further researching. Considering these
facts, herein, we aimed to evaluate the relationship between
ABO blood groups and coronary flow characteristics.

Material and Methods
Study Population

The clinical, laboratory and angiographic data of 230
patients with SCF were collected retrospectively from the
Turkey Yuksek Ihtisas Training and Research Hospital registry
and Ankara Numune Research and Training Hospital registry
between January 2007 and August 2016. A total of 250 age-
and gender-matched subjects with normal coronary flow
(NCF) and normal coronary artery were used as a control
group. These subjects in control group were collected
from our last 2 years CAG database. Exclusion criteria were
decompensated heart failure, significant valvular heart
disease, history of acute coronary syndrome, previous
revascularization, recent infection, cancer, autoimmune
diseases, renal and/or liver failure. Hypertension was defined
as a systolic blood pressure = 140 mm Hg and/or a diastolic
blood pressure =90 mm Hg in at least 2 measurements or
current use of any antihypertensive. Diabetes mellitus
was defined as a fasting plasma glucose level of >126 mg/
dL or >200 mg/dL at any measurement or use of any oral
antidiabetic. Smoking was defined as current smoking. The
study complies with the principles outlined in the Declaration
of Helsinki and approved by Institutional Ethics Committee.
Informed constents were collected from all patients.
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Coronary Angiography

All patients underwent CAG with radial or femoral approach
using the Judkins technique. None of the patients experienced
arterial hypotension during the procedure. Indications for
CAG were made according to the results of non-invasive
stress tests or high clinical suspicion for CAD. Selective
cine-angiographic images of the coronary arteries were
recorded using a digital angiographic system (AXIOM Sensis;
Siemens AG, Munich, Germany). The contrast agent used
was iopromide (Omnipaque; GE Healthcare, Cork, Ireland).
All CAGswere independently quantified by 2 experienced
invasive cardiologists blinded to the clinical details of the study
groups. Coronary flow was assessed by using the thrombolysis
in myocardial infarction frame count (TFC). Briefly, the number
of cine frames that was recorded at 25 frames/s required for
the contrast to first reach standard distal coronary landmark
in the left anterior descending (LAD) artery, left circumflex
(LCX) artery, and right coronary artery (RCA) were measured.
The distal ends for the coronary vessels were defined as distal
bifurcation for the LAD, distal bifurcation of the major branch
for the LCX, and the first side branch of the right posterolateral
artery for the RCA. The LAD artery is usually longer than the
other major coronary arteries, and the TFC for this vessel is
often higher. TFC was divided by 1.7 to obtain corrected TFC
(cTFC) for LAD (15). The average cTFC values were used for
analysis. The standard mean values for normal visualization of
coronary arteries are defined as previously described (15). TFC
>2 standard deviations from the normal published range of
any one of the 3 coronary arteries were considered to have
SCF (15). Intra-observer and inter-observer variabilities were
determined from first30 patients from the study sample. The
k value for intra-observer reliability was 0.95 (p < 0.001). The
interobserver reliability was a k of 0.92 (p < 0.001) for the
assessment of cTFC values.

Laboratory Measurements

In our hospital for preparation before angiography, venous
blood samples were obtained from patients in the morning,
after 12 hours of complete fasting, for measurement of serum
biochemistry panel including lipid parameters. Samples
for the complete blood count analysis were collected in
EDTA anticoagulated Monovette tubes (Sarstedt, Leicester,
United Kingdom). Calibration was assessed daily with the
commercially available calibrant (Beckman Coulter; Fullerton,
California), and monitored 3 times daily with internal quality
control material. The ABO blood groups were tested using
agglutination techniques.

Statistical Analysis

Statistical analyses were performed by Statistical Package
for Social Sciences (SPSS) for Windows 20 (IBM SPSS Inc.,
Chicago, IL). Kolmogorov-Smirnov test was used for normal
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distribution of data. Normally distributed continuous
variables were analyzed using T test and expressed
as meantstandard deviation. Abnormally distributed
continuous variables were analyzed using Mann-Whitney
U test and expressed as median (min-max). Categorical
variables were expressed in numbers and percentage. Chi-
square test and Fisher’'s exact chi-square test were used
compare the categorical variables. Independent predictors
for SCF by stepwise method logistic regression. p<0.05 was
considered significant for statistical analyses.

Results

A total of 230 patients with SCF (125 males, mean
age:54.6+9.1 years) and 250 subjects with NCF(134 males,
mean age:53.7+10.1 years) were included.Cigarette smoking
were common in SCF group with respect to subjects with NCF
(33.5% vs %23.2; p=0.012). There was no significant difference
regarding with other demographic and angiographic findings.
Detailed results are given in the table1. Having blood group
A was more common in SCF group than subjects with NCF
(53.5% vs 41.2%; p=0.039) (Figure 1).
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Figure 1: Distribution of ABO bloodgroups in studypopulation
(NCF= normal coronaryflow; SCF=slowcoronaryflow).

Among subjects with SCF, TFC were higher in subjects with
blood group A than the ones with non-A blood group (LAD
48.5+2.3 vs 45.8+1.8; p<0.001, Cx35.2+2.8 vs 32.8%2.1;
p<0.001and RCA 34.6+2.2 vs 32.3+1.4; p<0.001). Distribution
of TFC of coronary arteries with respect to different blood
group antigens in study population were shown in Figure 2.
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Figure 2: Distribution of TFC of coronaryarterieswithrespect-
todifferentbloodgroup in studypopulation. No difference in
bloodgroupswith NCF (p>0.05). Significantdifferencebetween A
andnon-A bloodgroupswith SCF (p<0.05). (NCF= normal coro-
naryflow; SCF= slowcoronaryflow).

In SCF group, platelet count (257.2+73.3 x103/mm3vs.
240.5+63.7 x103/mm3, p=0.011) and mean MPV(9.2+1.4 fL
vs.8.8+1.2 fL, p=0.001)were higher than subjects with NCF.
There was no significant difference between groups with
respect to other laboratory findings (Table 2).

Independent predictors of SCF that were determined from
univariate logistic regression analysis, namely type of blood
group, smoking, platelet count and MPV were assessed in
stepwise regression model. Having blood group A (OR=1.94;
p=0.003), cigarette smoking(OR=1.57; p=0.033), platelet
count (OR=1.03; p=0.008) and MPV (OR=1.27; p=0.002) were
found to be as independent predictors of SCFmultivariate
logistic regression analysis. Details of regression analysis
were shown in Table 3.
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Discussion

To the best of our knowledge, this is the first study to assess
relationship between ABO blood group and CSF. The main
findings of the present study are as follows: (i) blood group
A was more common in SCF group than subjects with NCF,
(i) platelet count and mean MPV were higher in patients
with SCF than subjects with NCF, (iii) having blood group A,
cigarette smoking, platelet count and MPV were found to
be as independent predictors of SCF. In addition, there is no
significant difference in patients with blood group 0, B, or AB.

SCF has a diverse presentation from mild chest discomfort to
ST-segment elevation myocardial infarction [1,16]. Different
pathophysiological mechanismsfor SCF have been proposed
previously such as propensity to thrombosis, microvascular
injury, microvascular disease, endothelial dysfunction, and
atherosclerosis [17].

In the literature, it has been shown that non-O blood groups

associated with increased risk for arterial and venous

thromboembolic events, intermittent claudication and
cerebral ischemia [11]. Recently, Sun et al.[14] reported
significant correlation between non-O blood type and risk
of VTE in a hospital-based study. Moreover, several studies
investigated the relationship between ABO blood groups
and coronary artery disease (CAD) [11]. In a study conducted
in the Portuguese population, authors found that there is
significantly more frequent left main stenosis in patients
with blood group A, and single-vessel disease in patients
with blood group AB [18]. In patients from Northern Finland,
undergoing coronary artery by-pass grafting surgery, blood
group B was associated with a higher angiographic score [19].
In the optic coherence tomography study, it was shown that
the plaques of O type blood group were exhibited more stably
compared with non-O type blood group [20]. In a relatively
recent meta-analysis in which 225,810 participants were
included, authors reported that both blood group A and
non-O were the risk factors of CAD [21]. Although it is often
stated that risk increases in non-O blood group patients,
some studies have focused on blood group A. Namely,
Whincup et al. [22] found that the incidence of ischemic CAD
was higher in those with blood group A than that with blood
group non-A. In addition, a study conducted by Wazirali et
al. [23] suggested that blood group A was associated with a
substantially increased risk of CAD, which is independent of
conventional cardiovascular risk factors.In a study reported
by Lee et al. [9], a significant association was observed
between blood group A and an increased risk of CAD, in both
univariate and multivariate analyses.
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Although the mechanisms underlying the associations
between ABO blood group and cardiovascular risk remain
unclear, several lines of evidence support its potential
cardiovascular effects. Blood group antigens may modulate
therisk of CAD and myocardial blood supply by influencing the
levels of hemostasis and inflammatory proteins in circulation
[9,24]. It was reported that plasma levels of factor VIII- von
Willebrand factor (vWf) complex in non-O individuals were
approximately 25% higher than in group O individuals [24].
The vWf has an important role in hemostasis and thrombosis
by mediating platelet adhesion to the vascular wall and
participates in platelet aggregation [25,26]. In a relatively
recent study, the relationship between blood groups and
endothelial dysfunction, one of the important mechanisms
thought to play a role in SCF has been demonstrated [27].
In addition, it was demonstrated that non-O blood groups
associated with severity of CAD and microvascular thrombosis
[27]. Higher risk of atherosclerosis, microvascular disease,
propensity to thrombosis and endothelial dysfunction might
be the underlying factors explaining the SCF and blood
group A antigen relationship found in our study. Importantly,
our study has not been designed to explain the underlying
mechanism, but the relationship between blood groups and
SCF seems multifactorial.

CSF is commonly seen patients who are current smokers
[1,2]. Different theories have been postulated about the
effects of smoking on coronary flow.It includes small vessel
dysfunction based on observations including microvascular
tone dysfunction, endothelial thickening in small vessels
and impaired endothelial release of nitric oxide (NO) [1,2]. In
accordance with this, we found that cigarette smoking as an
independent predictor of SCF.

Platelets are important blood cells that participate in the
processes of atherothrombotic events, coagulation, and
inflammation [16,28]. MPV is and indicator of platelet size,
volume, and activation[28]. Elevated MPV value has been
shown to be involved in the pathogenesis of atherosclerosis
and thrombogenesis [16,28]. As another important finding,
we found that platelet count and mean MPV were higher in
subjects with SCF.

Ourstudy should be evaluatedinthe light of several limitations.
The presented study was conducted on a retrospective basis
and represented multi-center experience. We used only a one-
spot blood sample for laboratory analysis with no information
regarding the temporal trend of changes during follow-up.



Conclusion

In the present study, our results suggest that prevalence
of blood group A, cigarette smoking, platelet count and
mean MPV are higher in patients with SCF than subjects
with NCF. The association between blood group A and SCF
was independent from confounding parameters. Further
studies are needed to evaluate the underlying mechanisms,
but the relationship between blood groups and SCF seems
multifactorial. Higher risk of atherosclerosis, microvascular
disease, propensity to thrombosis and endothelial dysfunction
are possible underlying factors explaining the propensity of
SCF in subjects with blood group A.
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Amag: Hizla artan teknolojik gelismeler dis hekimligi egitimini ister istemez etkilemektedir. Calismamizin amaci,
cevreleyici sanal gerceklik ortaminda gézlemlenebilecek 3 boyutlu dijital dis modelleri olusturmak ve bu modellerin
dis hekimligi egitiminde kullanmaya uygunlugunu incelemektir.

Calismamizin amaci, cevreleyici sanal gerceklik ortaminda godzlemlenebilecek 3 boyutlu dijital dis modelleri
olusturmak ve bu modellerin dis hekimligi egitiminde kullanmaya uygunlugunu incelemektir.

Gereg ve Yontemler: Dis hekimligi pre-klinik egitiminde kullaniimak Gizere pembe mumdan yapilan dis anatomisine
uygun dis modelleri model tarayicisi ile taranarak lg¢ boyutlu dijital dis modelleri olusturuldu. Bu modeller sanal
gerceklik ortamina aktarildi. Modeller iki uzman tarafindan sanal gerceklik ortaminda incelendi ve 7 secenekli Likert
skalasi uygulandi. istatistiksel ydntem Mann Whitney U ve Bagimsiz T testi analizleri yapildi.

Bulgular: Likert anketi cevaplarinda; hic bir soru icin gdzlemciler arasinda istatiksel olarak anlamli bir fark gérilmedi
(p>0,05).BagimsizT testi sonuglarina gore; sanal gergeklik ortamindaki modellerin pembe mumdan yapilan modellere
benzedigi (p<0,05) fakat anatomik yapi karmasiklastikca kron ve kok sekillerinin daha zor anlasildigi gordlda.
Sonug: Bu calismada sanal gerceklik ortamindaki dijital modellerin pembe mumdan hazirlanan modelleri yansittigi
gorilmustir.

Anahtar kelimeler: Sanal gerceklik; dis modelleri; pre-klinik egitimi
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Abstract

investigate their validity in terms of dentistry education.

anatomical structures.

Giris

Gunlmizde dis hekimligi 6grencileri kisisel hayatlarinda
ve akademik hayatlarinda teknolojinin vazgecilmez oldugu
distincesindedirler [1]. Gelisen teknoloji ile birlikte 3 boyutlu
grafik modeller, cevrimici videolar ve mobil elektronik cihazlar
(akill telefonlar, tabletler) dis hekimligi egitiminde yavas yavas
yerini bulmaktadir. Son dénemde dis hekimligi 6grencilerinin
teknolojik cihazlarin egitimde yer almasi gerekliligine ve
6grenme performanslarini olumlu yonde etkiledigine dair
calismalar mevcuttur [2-4].

Sanal gerceklik (virtual reality — VR) glindelik hayatimizin
bircok alaninda yerini almaya baglamistir. Sanal gerceklik
uygulamalarinin  egitim, mduhendislik, saghk, iletisim,
pazarlama, eglence ve oyun, mesleki egitim gibi bircok
alanda kullanimi giderek yayginlasmaktadir. Sanal gergeklik;
nesne, ortam ve olaylarin bilgisayar ortaminda U¢ boyutlu
modeller yapilarak olusturulan similasyonlardir. Kullanicilar
bu similasyonlar ile gdrme, isitme ve dokunma gibi duyular
kullanarak etkilesime gecgebilmekte, onlar kontrol edip
deneyimleyebilmektedir. Sanal gerceklik, sentetik bir ortamda

psikolojik bir varlik hissi yaratmaya calisir [5].

Sanal gerceklik uygulamalarinin  bazilann akilli  telefon
ortaminda akilli telefon entegreli sanal gerceklik gézlikleri ile
calistirilirken, bazilari ise bilgisayar ortaminda, bilgisayara bagli
olarak calisan sanal gerceklik gozlikleri ile calistinlmaktadir.
Bilgisayar destekli sanal gerceklik uygulamalari ve gozlikleri
ylksek c¢oziinurlikte gorintl saglayabildigi ve farkh tipte
duyu ve etkilesim bicimlerine (dokunma, uzuv hareketleri,
mimikler, vb) hitap eden gerceklik araglarinin
entegrasyonuna olanak verdigi icin akilli telefon ortamindaki
sanal gerceklik uygulamalarina gore kullanicilarina daha iyi bir

deneyim yasatabilmektedir. Bu sekilde farkli duyu ve etkilesim

sanal
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Aim: Rapid technological developments inevitably effects dentistry education. The aim of this study is to create three
dimensional (3D) digital models of teeth which can be observed in immersive virtual reality environment and further to

Material and Methods: Anatomically appropriate pink wax tooth models which are used in dentistry preclinical
education are scanned and three dimensional digital tooth models are created. These models are imported into virtual
reality environment. Digital models are examined by two specialists in virtual reality environment with 7-choice Likert
scale was applied. Statistical method Mann Whitney U and Independent T test analyzes were performed.

Results: Likert survey answers; There was no statistically significant difference between the observers for any questions
(p> 0.05). According to independent T test results; observed that models in virtual reality environment reflect pink
wax models (p <0.05) but it is harder to comprehend crown and root shapes in virtual environment for more complex

Conclusion: It is observed that digital models in virtual reality environments reflect pink wax models.

bicimlerine hitap eden ve kullanicinin ortamda yaptigi hareket
ve etkileri es zamanliya yakin bir sekilde algilayan ve yine eg
zamanliya yakin bir sekilde sanal ortamdaki alakal degisiklikleri
yapip, kullaniciya etkilesimin sonucunu aktarabilen sistemlere
cevreleyici sanal gerceklik (immersive virtual reality) sistemleri
denmektedir. Bunu yaparken gercek diinyanin konum ve yén
gibi unsurlarindan yararlanirlar. Cevreleyici sanal gerceklikte
deneyimlediginiz ortam tamamen simile edilmis ve yeniden
olusturulmus, gercekte var olmayan bir ortamdir. Cevreleyici
ozelliginin dahaiyi isleyebilmesi ve kullanicida gercekgi bir varlik
(orada bulunma) hissi yaratilabilmesi icin, kullanilan sistemin
kullanici ile etrafindaki fiziksel diinya arasindaki baglantiyr en
aza indirmesi onemlidir. Ornegin sanal gerceklik gézliikleri
kullanicinin  tim goris alanini kaplayip sadece bilgisayar
tarafindan Uretilen gorsellerin gorilmesini saglamalidir.

Masalstl sanal gerceklik uygulamalarinin calistilmasinda
kullanilan baslica sanal gerceklik gozllkleri Oculus Rift, HTC
Vive ve Microsoft HoloLens gibi Urlinlerdir. Sanal gerceklik
uygulamalar sayesinde gercek hayatta etkilesime gecilmesi,
deneyimlenmesi mimkin olmayan nesnelerle etkilesime
girebilmek, olay ya dakosullarideneyimleyebilmek mimkanddir.
Ornegin sanal gerceklik uygulamalarinin tip egitiminde
kullanilmasiyla 6grenciler anatomi gibi dersleri etkilesimli bir
sekilde 6grenme deneyimi elde edilebilmektedir [4-7].

Dis hekimligi alaninda guvenlik ilkelerine verilen 6nemin
artmasi simulasyonlarin kullanimini yayginlastirmaktadir [4-
8]. Dis hekimligi 6grencilerinin klinik uygulamaya ge¢cmeden
once yeterli tecriibe ve beceriye sahip olduklarina emin
olabilmek adina similasyon laboratuvarlari ve/veya sanal
gerceklik laboratuarlarina ihtiyac vardir [6,7]. Akaltan (2019)
yayinladigi makale serisinin pre-klinik egitimde sanal gerceklik
modelleri ile ilgili bolimiinde, gelecekte sanal gerceklik ile
olusturulan egitim modellerinin dis hekimligi egitiminde



bulyik yer alacagini belirtmistir [8]. Klinik problemlerin teshisi,
gorintilenmesi, ve tedavisinde
dijital teknolojileri kullanmak ve sanal ortamda calismak

tedavisinin  planlamasi

hem harcanan sireyi kisaltmakta hem de tedavi 6ncesi olasi
aksilikleri 5ngdrmeye yardimci olmaktadir [7-9]. GlinlimUzde,
dijitallesmenin hizla ilerleyip yasamin bir parcasi haline
gelmesi ve yapay zeka alanindaki hizli ilerlemeyle birlikte bu
dijitallesmenin dis hekimligi egitiminin de bir parcasi olmasi
kacinilmaz hale gelmektedir [10,11].

Sanal gerceklik calismalarinda da kullanilan Likert-tipi soru
veya Likert 6lcegi gelistirmesi, uygulamasi ve degerlendirmesi
kolay oldugu icin egitim arastirmalarinda tutum, egilim ve
goris 6lcmek amaciyla siklikla kullanilmaktadir [12]. Preston
ve Colman (2000) arastirmalarinda 2, 3 ve 4 secenekten olusan
oOlceklerin en dislk, 5 ve 6 secenekten olusan dlgeklerin orta,
7-10 secenekten olusan dlceklerin ise en yulksek gecerlilik,
guvenilirlik ve kullanici tercihi degerlerine sahip olduklarini
belirtmislerdir [13]. Sanal gerceklik calismalarinda kullanilan
anket yontemi genelde 5 veya 7 secenekli yapilmaktadir
[12,13]. Bu calismada sanal modeller ile pembe mum modeller
arasindaki degerlendirmenin yapilmasi icin 7 secenekli Likert
olcegi kullanildigr anket olusturuldu.

Calismamizin amaci a) farkli anatomik yapilara sahip daimi
dislerin modellerini sanal gerceklik vasitasiyla olusturmaya
calismak, b) sanal modellerin, uygulamakta oldugumuz
egitim modelinde kullanimi agisindan mum modellere gore
potansiyel avantaj ve dezavantajlarini aragtirmaktir.

Gereg ve Yontemler

Bes yildir preklinikte protetik dersi veren bir protez uzmani
tarafindan, alt ve Ust cenede bulunan dislerden: santral, kanin,
premolar ve molar dislerin pembe mumdan (Modelling Wax,
Dentsply Detrey, ingiltere) modelleri gercek boyutlarinin 3 kati
blyukligiinde hazirlandi (Tablo 1).

<r{\>
LainN

BULUT ve ark.
I Dis hekimliginde sanal gergeklik uygulamasi

Dis modellerinin taranmasi amaciyla 6ncesinde yiizeyi tarayici
spreyi ( LaborO-Spray S&SScheftner, Almanya) ile kapland.
Modeller Kirikkale Universitesi Dis Hekimligi Fakiltesinde
bulunan 2 kamerali, kirmizi renk lazer 151§1 6zellikli, 10 mikron
hata paymna sahip, 1, 3 megapixel ¢o6ziintrlikteki model
tarayicisi ( 3Shape D700, Copenhagen, Danimarka) ile dijital
ortama aktarldi. Bilgisayar ortamina kaydedilen veriler
daha sonra bilgisayar yazilimi (3Shape D700, Copenhagen,
Danimarka) sayesinde noktaciklardan olusan, G¢ boyutlu
olarak her yone cevrilebilen ve lizerinde diizeltme islemlerinin
yapilabildigi sanal bir modele donistirilda (Sekil 1).

Sekil 1. Pembe mumdan yapilan modellerin bilgisayar ortaminda
STL dosyasina déniismdis halleri.

Elde edilen STL formath dosyalar 3 boyutlu modelleme

programi  Rhinoceros icerisinde dijital icerik yaratma

uygulamalari arasinda faaliyet kolayhgi saglayan FBX (Filmbox)
formatina donasttralda (Sekil 2).

Sekil 2. STL dosyalarinin FBX dosyasina déndistiiriilmesi.

Dosyalar bu haliyle Unity isimli oyun motoruna aktarildi. Oculus
Rift sanal gerceklik gozIiigi ve kontrol kollari ile kullanilabilecek
ve deneyimlenebilecek bir uygulama Unity icerisinde
olusturuldu (Sekil 3). Unity programinda olusturulan sanal
modeller Oculus Rift sanal gerceklik go6zligu ve kontrol kollari
sayesinde incelenerek modellerin yiizey kontrolleri yapildi.
Tum modellerin basarili bir sekilde 3 boyutlu sanal modelleri
olusturuldu. En az bes yildir protetik dis tedavisi uzmanligina
sahip iki kisiye; pembe mum modeller ve U¢ boyutlu sanal

modeller (Sekil 4) tesadfi bir sirayla inceletildi ve kendilerinden
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7 secenekli Likert skalasi kullanilarak hazirlanan 12 sorulu anketi
cevaplamalari istendi (Tablo 2). Elde edilen veriler SPSS 22.0
(IBM Corp) istatistik programi kullanilarak Mann Whitney U ve

Bagimsiz T testi analizleri ile degerlendirildi.

|

Sekil 3. OculusRift sanal gerceklik gozIigi ve kontrol kollari
ile kullanilabilecek ve deneyimlenebilecek bir uygulama Unity
icerisinde modellerin olusturulmus halleri.

Sekil 4. Sanal modellerin incelenmesi.

Bulgular

Sanal modelleri ve pembe mumdan yapilan modelleri
inceleyen gozlemcilerin anket sorularina verdikleri cevaplar
Mann Whitney U testi ile incelendi ve hi¢ bir soru icin
gozlemciler arasindaistatiksel olarak anlamli bir fark gériilmedi
(p>0,05). Bu sayede gozlemcilerin degerlendirmesinin paralel
oldugu gorilmastir (Tablo 3).

Likert puan ortalamalarina soru bazinda bakildiginda en diistk
ortalama (5,83334,78) soru 8'da oldugu gorildii (Tablo 4).

Tuberkdlerin anlasilabilirligi ile ilgili sorulara bakildiginda Soru-
S'everilencevaplarinortalamasi6,1667(+0,70)olarakgorilirken,
Soru-5'in saglamasini yapmak amaci ile sordugumuz Soru-9 icin
bulunan ortalama 6,2778 (+0,46)dir. Bu iki soru icin bulunan
ortalamalar birbirine yakin degerlerdedir. “Sanal modelin
tuberkil yapisi, fiziksel modeli birebir yansitmaktadir” ifadesini
iceren Soru-1'in ortalamasi ise 6,72 (£0,46) bulunmustur.
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Okluzyonlarin anlasilabilirligi ile ilgili sorulara baktigimizda
Soru-6'ya verilen cevaplarin ortalamasi 6,11 (£0,67) olarak
gorilurken Soru-6'nin  saglamasini  yapmak amaci ile
sordugumuz Soru-10 icin bulunan ortalama 6,66 (+0,59)dir.
Bu sorular icin bulunan ortalamalar birbirine yakin
degerlerdedir. “Sanal modelin oklizyonlari, fiziksel modeli
birebir yansitmaktadir” ifadesini iceren Soru-2'nin ortalamasi

ise 6,66 (+0, 48) bulunmustur.

Kronlarin anlasilabilirligi ile ilgili sorulara baktigimizda
594 (+0,63)
olarak gorilirken Soru-7'nin saglamasini yapmak amaci

Soru-7'ye verilen cevaplarin ortalamasi

ile sordugumuz  Soru-11 i¢in bulunan ortalama 6,77
(£0,59)dir. Bu sorular icin bulunan ortalamalar arasinda fark
gorilmektedir (p<0,05). “Sanal modeldeki kronlar, fiziksel
modeli birebir yansitmaktadir” ifadesini iceren Soru-3'lin

ortalamasi 6,77(+0,42) dir.

Kok anlasilabilirligi ile ilgili sorulara baktigimizda Soru-8'e
verilen cevaplarin ortalamasi 5,83 (+0,78) olarak goriliirken
Soru-8'in saglamasini yapmak amaci ile sordugumuz Soru-12
icin bulunan ortalama 6,94 (+0,23)'dir. Bu sorular icin bulunan
ortalamalar arasinda fark gortlmektedir (p<0,05). “Sanal
modelin kronlari, fiziksel modeli birebir yansitmaktadir”
ifadesini iceren Soru-4'lin ortalamasi 6,27 (+0,89)dir.

ilk analize ait bulgular, sanal modeller ile pembe mum
modeller arasinda kron sekli ve kok seklinin algilanmasi
acgisindan bir fark oldugu izlenimi vermistir. Dolayisiyla
modeller anatomik yapilarina gore: kesici dis modelleri,
premolar dis modelleri ve molar dis modelleri olarak 3 ana alt
gruba kategorize edilip kron ve kok ile ilgili sorulara verilen
yanitlar yeniden incelenmistir.

Kron anlasilabilirligi ile ilgili sorulardan Soru-7'ye molar
disler icin verilen cevaplarin ortalamasi 5,5 (+0,54), kesici
disler icin verilen cevaplarin ortalamasi ise 6,3 (+0,48)'t(r.
Soru-11'e molar disler icin verilen cevaplarin ortalamasi
6,5 (£ 0,54), kesici disler icin verilen cevaplarin ortalamasi
ise 6,7 (£0,48)dir. Soru-7 icin, gruplar arasinda istatistiksel
olarak anlamh bir fark gorilirken (p<0,05) Soru-11'de
istatistiksel olarak anlamli bir fark gortlmemistir (p>0,05).
Kokun anlasilabilirligi ile ilgili sorulardan Soru-8'e molar
disler icin verilen cevaplarin ortalamasi 5,5(+0,54), kesici
disler icin verilen cevaplarin ortalamasi ise 6,3(+0,48)"tur.
Soru-12'ye molar disler icin verilen cevaplarin ortalamasi 6,5
(+ 0,54), kesici disler icin verilen cevaplarin ortalamasi ise
6,7(+ 0,48)dir. iki grup arasinda Soru-8 icin istatistiksel olarak
anlamli bir fark gorilirken (p<0,05), Soru-12'de anlamli bir
fark gorilmemistir (p>0,05) (Tablo 5).
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Tartisma

Mobil saglik teknolojileri ile sanal gerceklik teknolojilerinin bir
arada kullanimi sayesinde sanal gerceklik teknolojisinin dis
hekimligi egitiminde kullanim alanin artacagi ve daha islevsel
hale gelecegdi distintlmektedir [8-10].

Sanal dis modellerinin  pembe mum modelleri ile
karsilastiriimasinda anket sorulari: tiiberkl (singulum), okliizal

ylizey, kron sekli ve kok sekliile ilgili dért kissmdan olusmaktadir.
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Ortalamalara bakildiginda, “Gérsel olarak, ... fiziksel modelde
daha rahat anlasiliyor” dnermesini iceren sorular (9, 10, 11 ve
12) arasinda tiiberkil ile ilgili Soru-9 (6,27 ) ve okliizal yiizey
ile ilgili Soru-10 (6,66) kron ve kok ile ilgili sorulardan daha
disuk deger alirken, “Gorsel olarak, ... sanal modelde daha
rahat anlasiliyor.” ifadesini iceren sorular (5, 6, 7 ve 8) arasinda
kron ile ilgili Soru-7 (5.97) kron ve kok sekli ile ilgili Soru-8
(5,83) tuberkul ve okliizal ylzey ile ilgili sorulardan daha
disuk deger almistir.

Tuberkulileilgilisorularicin elde edilen degerlere bakildiginda,
“.. fiziksel modelde daha rahat anlasiliyor” ve“.. sanal modelde
daha rahat anlasiliyor”ifadeleriniiceren (sirasiyla) Soru-9 (6,27)
ve Soru-5 (6,16) yakin degerler almistir. Dolayisiyla, tiiberkdil
ylzeylerin hem sanal hem fiziksel modelde birbirine yakin bir
derecede anlasiimis oldugu degerlendirmesi yapilmistir.

Okliizal yuzey ile ilgili sorular icin elde edilen degerlere
bakildiginda, “.. fiziksel modelde daha rahat anlasiliyor” ve
“.. sanal modelde daha rahat anlasiliyor” ifadelerini iceren
(sirasiyla) Soru-10 (6,66) ve Soru-6 (6,11) yakin degerler
almistir. Dolayisiyla, tuberkdl ylzeylerin hem sanal hem
fiziksel modelde birbirine yakin bir derecede anlasiimis oldugu

degerlendirmesi yapilmistir.

Kron sekli ile ilgili sorular icin elde edilen degerlere
bakildiginda,".. fiziksel modelde daha rahat anlasiliyor” ve
“.. sanal modelde daha rahat anlasiliyor” ifadelerini iceren
(sirastyla) Soru-11 (6,77) ve Soru-7 (5,94) birbirinden istatiksel
olarak farkl degerler aldigi (p<0.05) gorilmektedir. Dolayisiyla,
kron seklinin fiziksel modelde incelendiginde, sanal modele
gore daha rahat anlasiimis oldugu degerlendirmesi yapiimistir.
Kok sekli ile ilgili
bakildiginda,".. fiziksel modelde daha rahat anlasiliyor” ve

"

sorular icin elde edilen degerlere
.. sanal modelde daha rahat anlasiliyor” ifadelerini iceren
(sirasiyla) Soru-12 (6,94) ve Soru-8 (5,83) birbirinden istatiksel
olarak farkh degerler aldigi (p<0.05) goriilmektedir. Dolayisiyla,
kok seklinin fiziksel modelde incelendiginde, sanal modele
gore daha rahat anlasiimis oldugu degerlendirmesi yapilmistir.

Molar dislerin daha karmasik yapida olmasindan dolayi
gruplandirma yapilarak, molar ve kesici disler arasindaki farka
bakmak amaciyla ikinci bir analiz yapilmistir. Bu analizde;
kron sekli ve kok sekli ile ilgili, “.. sanal modelde daha rahat
anlasihyor” ifadesini iceren sorulara bakildiginda molar ve
kesici disler icin verilen cevaplar arasinda istatistiksel bir
fark gorilmustir. Dolayisiyla, katilimcilarin sanal gerceklik
uygulamasinda molar dislerin kron ve kok sekillerinianlamakta
(fiziksel modeldekine kiyasla) zorlandiklari degerlendirmesi
yapilmistir. Bu fark, anatomik olarak, kesici dislerden molar
dislere dogru kron ve kok seklinin daha kompleks bir yapida
47

oldugu g6z onilinde alindiginda, detaylarin tarayici ile STL
dosyasi olustururken ya da sanal gerceklik programinda
kaybolmasindan kaynaklanmis olabilir.

Bilgisayarli mikro tomografi sayesinde insan dislerinden
alinan goriintilerin bilgisayar ortaminda yeniden modelleme
yapildigi bir calismada dis yapisinin karmasik yapisinin
mimkin oldugunca basitlestirilmesi gerektigi, bu sayede
daha diizgin goruntulerin olusturulabilecegi belirtilmistir
[14]. Curlk lezyonlu ve lezyonsuz dislerin sanal gerceklikle
karsilastirilmasinin  yapildigr  bir ¢ahsmada ise sanal
gerceklikle olusturulan molar dislerin kok gérinimdinin
(daha gergekgi icin) duzeltilmesine

gorlinmesi ihtiyac

duyuldugu bildirilmistir [15].

Bu calismada da kesici disler kron yapisi ve kok yapisi
acisindan sanal modelde molar dislere gore daha iyi
izlenirken; molar dislerin kron ve kok yapisi pembe mumdan
yapilandislerde dahaiyiizlenmektedir.Buanalizgéz6niinde
bulundurularak, ileriki c¢alismalarda kullanilacak olan
modellerin anatomik ¢esitliligi ve tarayicinin ¢ozinurligu

onemli kriterler olarak ele alinmalidir.

Berman ve ark. 2019'da sanal gerceklik programi kullanarak bir
kittphane olusturmaya calismiglardir. 109 6grenciye asamal
bir sinav uygulamiglardir. 93 tanesi sinavi tamamen bitirebilmis
ve sonrasinda sinav ile ilgili anket sorularini tamamlamiglardir.
Yaptiklari anket calismasi ile kutliphanenin verimliligini
Olcmis ve katihmcilarin %50'si sanal gerceklik kullanmanin
kolay oldugunu belirtmislerdir. Arastirmacilar yaptiklar sanal
gerceklik kiitiiphanesinin orta diizey basarisin da; Ogrencilerin
daha 6nce boyle bir sanal kitiiphane ile ¢calismamis olmasi,
sinav siresinin kisa olmasi ve soru gecislerinde sistemin

takilmasi olarak gostermektedirler. Calismalarinda, STL
dosyalarindan olusturduklari kutlphaneleri akilli telefon
ortaminda deneyimletmiglerdir. Bizim c¢alismamiz, STL

dosyalariyla bir sanal gerceklik modeli olusturup, sanal
gerceklik gozIlugu ve kollari sayesinde kullaniclyi modelle ayni
ortama sokmasi ile farkhlk olusturmaktadir [6].

Dis hekimliginde egitim modellerinin arastirildigi bir calismada
142 dis hekimligi fakiltesine online bir anket gonderilmis
ve 62'si calismaya katilmistir. Avustralya ve Yeni Zelanda'da
bulunan dis hekimligi fakiltelerinin egitimlerinde sanal
gerceklik teknolojisi kullanan en muhtemel bolgeler oldugu
belirtilmistir. Sanal gerceklik uygulamalarinin dis hekimligi
alaninda yavas ilerlemesinin temel sebepleri olarak maliyet ve
egitim saatlerinin kisith olmasi 6ne strtlmastar [16].

Uretim maliyetinin azaltlmasi ve kullanici dostu daha
basit
uygulamalarinin dis hekimligi egitimindeki yeri artacaktir.

uygulamalarin  olusturulmasi ile sanal gergeklik



Boylelikle pre-klinik 6grencileri, sanal gerceklik ortaminda ya
dasimulatorler aracihigiyla hasta tedavi etmenin prosedurlerini
ve diger dnemli unsurlarini 6grenecekleri bir egitim sistemine
kavusabilirler. Bu sayede temel becerileri glivenli bir sekilde
edinebileceklerdir [8-10].

Bakr ve ark. 2014 yilinda kendi gelistirdikleri Simodont adli bir
sanal gerceklik sistemi ile yaptiklari calismada sanal gerceklik
uygulamalarinin su asamada tam olarak geleneksel egitimin
yerine gecemeyecedini, daha ileri seviye yazilimlara ihtiyag
duyuldugunu bildirmislerdir [17].

Buchanan ve ark. 2004 yilindaki bir
ogrencilerin

arastirmasinda:

sanal gerceklik similatorleri ile egitim
aldiklarinda, geleneksel pre-klinik laboratuar egitime kiyasla
daha hizli 6grendiklerini, saat basina daha fazla prosedir
uyguladiklarini, ayni yeterlilik seviyelerine ulastiklarini,
bilgisayar araciligiyla daha fazla degerlendirme istediklerini
ve bodylece egitmen-6grenci sUresini
[18].

hekimligi egitiminde sanal gerceklik simulatorleri kullanimi

degerlendirme

azalttiklarini  belirtmigslerdir Uygulamali lisans dis
objektif izlemeye dayali degerlendirme Uretme ve beceri

kazanma oranlarini iyilestirmede etkili olmustur [19].

Yapilan calismalar, laboratuar similasyonunda daha iyi ve
daha etkili 6grenme deneyimleri saglamanin ve dis hekimligi
ogretim programinda gelisen teknolojilerin kullanilmasinin
teknolojik yonden bilgili yeni nesil 6grencilerde 6grenme
ve psikomotor becerilerinin gelismesine yardimci oldugunu
gOstermektedir [14,16-21].

2017 yilinda dis hekimliginde teknoloji kullanimi ile ilgili bir
calismada, gunimuzde dis hekimligi egitim modellerinde
sanal gerceklik ve sanal modellemenin kullanimina
baslandigi ve ileriki donemlerde bu egitim sisteminin daha
da yayginlasacagi belirtilmistir [16]. Bu nedenle, egitmen ile
yuz ylize egitim suresini kisaltmak, laboratuar egitim stresini
tam olarak kullanabilmek ve 06grencinin glivenle hasta
basina gegmeden 6nce ince motor becerilerini gelistirmek
gibi katkilarindan dolayi, yapilan islemlere hizli bir sekilde
geri bildirim saglayan ve icerisinde 6grencilerin istenen
dizeltmeleri yapabildigi sanal gerceklik uygulamalariyla
harmanlanmis 6grenme tasarimlarinin dis hekimligi egitimine

dahil edilmesi gerekir [4,8,13-16,18,22,23].

Sonu¢

Bu pilot calismada pre-klinik egitimin bir pargasi olan dis
modellerinin dijital versiyonunu elde edildi. Ogrencilerin
farkli  dis
go6zlemleyebilecekleri

anatomilerini  sanal gerceklik ortaminda

dis modellerini elde edilmesinde

A~
é4,§s’

BULUT ve ark.
I Dis hekimliginde sanal gerceklik uygulamasi

karsilasilabilecek problemleri ve dikkat edilmesi gereken
unsurlar belirlenmis oldu. ileriki arastirmalar da farkh dis
anatomilerine sahip modellerin sanal gerceklik ortaminda
incelenmesinin pre-klinik egitimindeki etkisinin arastiriimasi
planlanmaktadir.

Maddi destek ve cikar iligkisi: Calismay maddi olarak
destekleyen Kkisi/kurulus yoktur ve yazarlarin herhangi bir
cikara dayali iligkisi yoktur.
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Oz

Amag: Yetiskinlerde AMH ile antral folikiil sayisi arasinda pozitif korelasyon vardir. Peripubertal saghkh kizlarda da AMH ile
toplam folikil sayisi ve folikil blyikligi arasinda iliski saptanmistir. Calismamizda; santral puberte prekoks (SPP) tanisi
almis kizlarda AMH diizeyi ile folikil sayi ve biytklagtndn iliskisi arastirildi.

Gereg ve Yontemler: Santral puberte prekoks tanili 32 kiz olgu ¢alismaya alindi. Hastalardan AMH icin kan 6rnegi alinarak
pelvik ultrasonografi ile overde folikiil sayimi yapildi. Folikiller buytkliklerine goére; kiicuk (1-4,4 mm), orta (4,5-9,4 mm)
ve biyik (=9,5mm) olarak siniflandirldi. Hastalar puberte evrelerine ve antral folikiil sayisina gore gruplandirildi.

Bulgular: Hastalarin AMH duizeyi ile kiiclk, orta, biytk folikul sayisi, kiictiik/orta folikil orani, en biyuk folikil boyutu ve
toplam folikil sayisi arasinda anlamli bir iliski saptanmadi (p > 0,05). Hastalar meme evrelerine gore siniflandirildiginda da
gruplarin AMH duzeyleri, kiiglik, orta ve blyik folikil sayisi, kiiciik/orta folikil orani, en buyiik folikll boyutu ve toplam
foliktil sayisi farkh degildi (p>0,05). Birden fazla antral folikiili olanlarin AMH diizeyi [median:0,23 ng/ml, (0,06-0,56)], en
fazla bir antral folikiili olanlarin AMH diizeyinden [median:0,17ng/ml (0,05-0,48)] anlamli olarak daha yuksekti (p:0,035).

Sonug: Puberte prekokslu kizlarda AMH duizeyi ile folikil sayr ve boyutu arasindaki iliskinin ilk defa incelendigi
calismamizda; AMH duizeyi ile over hacmi, folikiil sayi ve buyukligu arasinda anlamli bir iliski saptanamamis olmasi
hastalarimizin erken pubertal evrede olmasindan kaynaklaniyor olabilir. Bununla birlikte; puberte prekoksta folikil
gelisim paterninin normal puberteden farkli olabilecegi ya da folikil sayisi disinda AMH'ya etkili baska faktorlerin de
olabilecegi ihtimali de dislanamaz.
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Abstract

Aim: AMH has a positive correlation with antral follicles number in adults. It has been proved that there is a relation
between AMH and size and number of follicles in girls with healthy puberty. In this study the relationship between AMH
levels and number and size of follicles in girls with central precocious puberty (SPP) diagnosis was investigated.

Material and Methods: 32 girls with SPP diagnosis were included in the study. Blood samples from the patients for AMH
assay and the number of follicles was counted by by pelvic ultrasonography. The follicles were classified according to their
size: small (1-4,4 mm), medium (4,5-9,4 mm) and large (=9,5mm).

Results: No significant correlation was recorded between AMH level and the largest follicle size, total number of follicles
and small, medium and large follicles count, and small/medium follicle ratio (p>0,05). The AMH level and follicles number
and size were not different according to breast stages (p>0,05). The AMH level of patients with more than one antral
follicles [median:0,23 ng/ml, (0,06-0,56)] was significantly higher than the AMH level of patents with maximum one antral
follicle [median:0,17ng/ml (0,05-0,48)] (p:0,035).

Conclusion: In our study, which researched the relation between AMH level and follicles size and number for the first
time, a significant relationship between AMH level and ovarian volume, size and number of follicle was not recorded and
this could result from patients being in early pubertal stage. Furthermore the possibility of the difference development
pattern between of precocious puberty and normal puberty, and factors other than follicles count affecting AMH level

must be considered.

Giris

Primordial folikiiller gestasyonun 4. ayinda goérilmeye baslar
ve gestasyonun 5-9. aylari arasinda pik yapar. Gestasyonun
7. ayindan sonra antral folikilller gorilmeye baslanir [1].
Yenidogan overleri tipik olarak bir adet antral folikil icerir
[2]. 7 yasta overlerdeki blyik antral folikiillerin sayisi infant
doénemin 2 katina, 9 yasta ise 4 katina ulasir, fakat bu antral
folikiillerin hepsi atreziye ugrar [3,4]. Primordial folikil geligsimi
gonadotropinlerden bagimsizdir [5]. FSH erken-orta evre
preantral folikillerin ge¢ preantral/kiiciik antral folikile
gelisimini dizenler. FSH uyarisi olmadan antral folikl gelisimi
olmaz ve folikil capi 5 mm'yi gecemez [5,6]. Perimenarsal
dénemde yiiksek folikiil sayisi ve matiir gonadotropin uyarisi ile
biyuk antral folikil sayisi dncesine gore artis gosterir.

Puberte prekoks; kizlarda meme gelisiminin 8 yasindan 6nce
baslamasi olarak tanimlanir. Santral puberte prekoks (SPP)
kizlarda daha sik gorilmekte olup hipotalamus-hipofiz-
gonad aksinin erken aktivasyonu sonucu gelismektedir
[7]. SPP olgularinda artmis seks steroidlerine bagh pelvik
ultrasonografide (USG) overlerde antral folikillerde artis goriliir.

Antimdillerian hormon (AMH); primer, preantral ve klguk antral
(<4 mm) folikillerde graniiloza hiicrelerinden salgilanir [8]. En
yiksek diizeyde AMH ekspresyonu kiictik antral folikillerde olup
daha ileri asamalardaki foliktllerden AMH salgilanmamaktadir
[9,10]. AMH'nin folikll gelisiminde iki nemli islevi vardir. AMH
folikiilogenezin baslangicinda primordiyal folikiillerin gelisimini
inhibe eder. Ayrica preantral ve kiclk antral folikillerin FSH
duyarlihgini azaltarak folikll blytumesi ve siklik folikil gelisimini
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de inhibe eder. AMH'nin bu ikinci islevi; FSH artisiyla blylk
preantral ve antral folikillerin siklik folikiil gelisimine dogru
ilerledigi pubertal donemde baslamaktadir [9-11]. AMH'nin
puberte donemindeki degisimini inceleyen az sayida calisma
olup bir calismada puberte baslangicinda AMH'nin 3 il
Oncesine gore %17 arttigi ve sonraki 2 yil icinde %30 azaldig
saptamistir [12]. Baska bir calismada ise SPP grubunun AMH
diizeyi prematir telars grubundan daha dusik saptanmis
ve puberte baslangicindaki bu AMH degisiminin pubertal
progresyon acisindan bir belirtec olabilecegi belirtilmistir [13].

Normoovulatuar geng kadinlarda antral folikil sayisi ile AMH
dlzeyi arasinda porzitif korelasyon oldugu g0sterilmistir
[14,15,16]. Cocuklarda folikiil sayisi ve folikil buyUkligu
ile AMH iliskisini degerlendiren sadece bir calisma olup bu
calismada saglikli kizlarda AMH ile toplam folikil sayisi ve folikdl
blyUklugu arasinda iliski saptanmistir [17]. Puberte prekokslu
kizlarda benzer bir iliski olup olmadigi bilinmemektedir. Bu
calismada puberte prekoks tanisi almis kizlarda AMH diizeyi ile
folikil sayisi ve buyikligundn iliskisi arastirildi.

Gereg ve Yontemler

Eyltl 2017 - Mart 2018 tarihleri arasinda Dr. Sami Ulus Kadin-
dogum Cocuk Saghgi ve Hastaliklari Egitim Arastirma Hastanesi,
Cocuk Endokrin Klinigi'nde SPP tanisi alan ve calismaya katilmayi
kabul ederek bilgilendirilmis onam belgesini imzalayan olgular
calismaya alind.

GCalisma etik onayi; Kegioren Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu'ndan alinmistir (Karar no: 2012-
KAEK-15/1529) ve Helsinki ilkeler Deklerasyonuna uygundur.



SPP Tani Kriterleri

8 yasindan 6nce meme gelisimi baslayan, GnRH testinde pik LH
>3,31U/L (mIU/mL) olan ve hizli somatik biytimesi (son bir yilda
buylme hizi > +2 standart deviasyon ve/veya Greulich and Pyle
metoduyla bakilan kemik yasi takvim yasindan bir yildan daha
ileri) olan hastalar SPP tanisi aldi [18]. Organik SPP, periferal
puberte prekoks, tiroid hastaligi, ilag kullanimi ve herhangi bir
akut ya da kronik hastaligi olan olgular ¢alisma disi birakild.

Laboratuar Tetkikleri

Kan oOrnekleri en az 8 saatlik achk sonrasi sabah saat
08:00da alindi. FSH, LH ve ostradiol 6lcimu icin kan ornegi
bekletilmeden ‘chemiluminescence’ metoduyla (Advia Centaur
XP, Siemens AG, Munich, Almanya) calisildi. AMH 6lciim igin
kan 6rnekleri 30 dakika icinde santrifiij edilerek (3000 devirde 10
dakika) —20°C'de saklandi. AMH 6l¢ciimii enzim immunoassay
metoduyla (Elabscience, USA, ‘detection limit:0,09 ng/mL
‘coefficient of variation’ (CV): < 10% ) cahsildi.

Ultrasonografi

Olgularin pelvik USGincelemeleri, hastalarin klinik ve laboratuvar
bilgilerini bilmeyen, tek bir pediatric radyolog tarafindan yapildi.
Logiq 6 USG (General Electric Co., Milwaukee, WI) cihazi ve 5-MHz
konveks transduser veya 7,5-MHz lineer transduser kullanildi.
Butiin hastalar mesane dolu iken incelendi. Uterusun G¢ boyutu
(uterusun longitudinal uzunlugu, anteroposterior uzunlugu ve
transvers uzunlugu) ve endometriyal kalinhgr olciildd, uterus
hacmi ellipsoid formdil ile hesaplandi. Her bir overin U¢ boyutu
Olclildi ve ellipsoid formil (APXTRxKKX0,52) ile hacimleri
ayri ayr hesaplandi ve toplami over volimu olarak kaydedildi.
Follikiil sayiminda folikiil say1 ve folikil boyutlari kaydedildi.
Folikiller buyukliklerine gore; kiiciik folikll (1-4,4 mm capinda
olan primer, preantral ve kiiclik antral folikdller), orta folikuil (4,5-
9,4 mm capinda antral ve biiyiik antral folikiller) ve biiyuk folikuil
(=9,5 mm) olarak siniflandinlidi [17].

Olgularin gruplandirilmasi: Olgular puberte evrelerine goére
(meme evre Il ve meme evre lll olanlar) ve ayrica antral
(4,5-9,4mm’lik) folikiil sayisina gore de (sadece bir antral
folikiilli olanlar ve birden fazla antral folikill olanlar seklinde)
gruplandirildi.

istatistiksel Analiz

istatistiksel analizler icin SPSS programi (SPSS Ver. 17.0;
SPSS Inc., Chicago, IL, USA) kullanildi. Kalitatif veriler sayi/
yuzde olarak verilirken kantitatif veriler median, minimum
ve maksimum olarak verildi. Normal dagdilim uygunluk
testleri sonucunda nonparametrik testler kulanildi. iki
grubun karsilastinlmasinda Mann-Whitney U testi, iki
strekli deg@isken arasindaki iliskiyi belirlemek icin Spearman
korelasyon katsayisi kullanildi. p <0,05 degeri istatistiksel
olarak anlamli kabul edildi.

</!\>
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SAHIN ve ark.
I Puberte prekoksta AMH ile over folikl iliskisi

Bulgular

Galismaya SPP tanili 32 kiz olgu dahil edildi. Olgularin klinik,
laboratuvar ve radyolojik bulgulari Tablo 1'de verilmistir.

Hastalarin  %45,9'unda (n:15) meme Tanner evre |l iken,
%53,1'inde (n:17) meme evre lIl idi. Folikiil sayiminda hastalarda
toplam 449 folikll saptandi. Folikdllerin %80'ni (n:359) kiicuk,
%19,6's1 (n:88) orta, %0,4'U (n:2) blyuk folikul idi. %25 (n:8)
olguda sadece kiicuk folikiil (primer, preantral ve kiiciik antral
folikuller) varken, %75 olguda en az bir antral folikil (4,5-9 mm)
mevcut idi. Sadece 2 (%6,2) hastada buyik folikdl (=9,5 mm)
saptandi. Olgularin toplam folikdl sayisi median 15 (min-max:
4-31) idi. En buyuk folikiil boyutu median 5,6 (min-max: 2-12)
mm olarak o6l¢tildi. Olgularda kiglk folikil sayisi median 11
(min-max: 0-28) iken, orta folikll (antral) sayisi median 2 (min-
max: 0-9), bliyuik folikiil sayisi ise median 0 (min-max: 0-1) idi.
AMH duzeyiile kliglik, orta, buyUk folikil sayisi, kiigtik/orta folikdl
orani, en biyuk folikiil boyutu ve toplam folikiil sayisi arasinda
istatistiksel olarak anlamli bir iliski saptanmadi (p > 0,05).

Hastalar meme evrelerine gore siniflandirildiginda da gruplarin
AMH dizeyleri, kiicik, orta ve buyuk folikiil sayisi, kiiclik/orta
folikil orani, en buyik folikil boyutu ve toplam folikil sayisi
istatistiksel olarak farkli degildi (p>0,05) (Tablo 2).

Hastalar sadece bir antral folikll (4,5-9,4 mm) olanlar ve birden
fazla antral folikili olanlar seklinde siniflandiriidiginda birden
fazla antral foliklli olanlarin AMH diizeyi [median:0,23 ng/ml,
(0,06-0,56)], sadece bir antral folikiili olanlarin AMH diizeyinden
[median:0,17 ng/ml, (0,05-0,48)] istatistiksel olarak anlaml
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diizeyde yiksekti (p:0,035) (Tablo 3). Ayrica birden fazla antral Tartisma

folikilli olanlarin uterus hacmi, korpus/serviks orani, toplam Yetiskin kadinlarda AMH diizeyiover rezervinidegerlendirmede
over hacmi, en biyiik folikill boyutu, bazal 6stradiolii istatistiksel

) ’? ] en guvenilir test kabul edilmekte olup, yetiskin kadinlarda
olarak anlamli diizeyde daha yiksekti (p<0,05)(Tablo 3). antral folikil sayimi ile AMH arasinda guiclii bir korelasyon




oldugu bircok calismada g0sterilmistir [19,20]. Bununla
birlikte literatlirde peripubertal kizlarda AMH diizeyi ile over
morfolojisi arasindaki iliskiyi arastiran sadece bir calisma
mevcuttur [17]. Bu calismada 10-15 yaslar arasinda 121
saglikli peripubertal kizda, AMH dlzeyi ile over volimu ve
<6mm’lik folikil sayisi arasinda pozitif korelasyon saptanmistir
[17]. Puberte prekokslu kiz cocuklarinda AMH diizeyi ile folikul
sayl ve boyutu arasindaki iliskinin ilk defa degerlendirildigi bu
calismamizda AMH diizeyi ile over hacmi, kiiglk, orta ve blyuk
folikdl sayisi, kiictik/orta folikiil orani, en buyik folikil boyutu
ve toplam folikiil sayisi arasinda anlamh bir iliski saptanmadi.
Calismamizin sonuglari Hagen ve ark/nin calismasiyla uyumsuz
gorilmekle birlikte Hagen ve ark!nin calismasinda Tanner
evre |-V hastalar alinmisken calismamizda sadece Tanner
meme evre |l ve lll hastalar mevcuttu [17]. Nitekim Hagen ve
ark’nin calismasinda da pubertenin erken evrelerinde (Tanner
meme evre I-lll) <6mm’lik folikil sayisinda artisa ragmen AMH
dizeyinin artmadigr ve <émm’lik folikil sayisi ile AMH'nin
iliskili olmadigr saptanmistir [17]. Bizim ¢alismamizda AMH ile
folikll sayr ve boyutu arasinda anlaml bir iliski bulunmamis
olmasi hastalarimizin erken pubertal evrede olmasindan
kaynaklaniyor olabilir. Ayrica puberte prekoksta folikil gelisim
paterninin normal puberteden farkli olabilecedi, folikll sayisi
disinda bagska faktorlerin de AMH'ya etkili olabilecegi ihtimali
dislanamaz. Bizim ¢alismamizda hastalari meme evrelerine
gore (evre 2 ve 3 olarak) gruplandirdigimizda da gruplarin
AMH duzeyi, kiiclk, orta ve buyik folikil sayisi, kiiclik/orta
folikll orani, en biytk folikil boyutu ve toplam folikil sayisi
farkh degildi. Ancak calismamizda gruplardaki olgu sayisinin
az olmasi (n:15/n:17) nedeniyle istatistiksel olarak anlamli
sonu¢ bulunamamis olabilir.

Yenidogan overlerinin tipik olarak bir antral folikll icerdigi
bilinmektedir [2]. Prepubertal dénemde de overlerde 1-2
antral folikil bulunabilir, pubertenin baslamasi ile antral
folikiil sayisinda artis olmaktadir [4]. Bu nedenle hastalarimizi
sadece bir antral folikiili olanlar ve birden fazla antral foliklli
olanlar seklinde siniflandirdigimizda; birden fazla antral
folikiili olanlarin uterus hacmi, korpus/serviks orani, toplam
over hacmi, en buyuk folikll boyutu, bazal 6stradioli anlaml
olarak daha yiksekti. Bu sonuglar puberte ilerledik¢e antral
folikiil sayisinin arttigini desteklemektedir.

Hagen ve arkadaslarinin  bir calismasinda; puberte
baslangicinda AMH'nin 3 yil dncesine gore %17 arttigi ve
sonraki 2 yil icinde %30 azaldig saptamistir [12]. 2015 yilinda
yaptigimiz cahismada 4,5 - 8 yas arasi SPP kizlarin AMH

diizeyi prematdr telarsh kizlardan anlamli olarak daha duisiik
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saptanmistir [13]. Chen ve arkadaslarinin calismasinda ise
yavas progresif SPP grubuna gore hizli progresif SPP grubunun
AMH’lari anlamli olarak daha disiik saptanmistir [21]. Bu
sonuclar puberte baslangicinda AMH'nin pubertal progresyon
ile dustigini gostermektedir. AMH'nin primer, preantral ve
kicukantralfolikillerde sentezedildigi, kiiciikantral folikillerin
en yliksek diizeyde AMH salgiladigi ve daha ileri asamadaki
folikillerin AMH salgilamadigi bilinmektedir [8-10]. Hagen ve
ark/larinin calismasinda da AMH diizeyi ile <émm’lik folikdil
sayisi arasinda pozitif korelasyon oldugu, ancak =7mm’lik
folikiillerle AMH dizeyinin iliskisiz oldugu saptanmistir [17].
Bu calismamizda ise birden fazla antral folikuli olanlarin AMH
diizeyi, en fazla bir antral folikiili olanlarin AMH diizeyinden
anlamh olarak daha yiiksek saptandi. Calismamizda daha ileri
folikiilogenez asamasinda olanlarin AMH'larinin daha ylksek
saptanmis olmasi bu verilerle uyumsuz gértinmektedir. Fakat
Hagen ve ark!larinin calismasinda puberteyle birlikte antral
folikiller artarken; <6mm’lik folikiil sayisinin da Tanner meme
evre 3'te pik yaptigi gosterilmistir [17]. Bu nedenle puberte
baslangiciyla birlikte antral folikiil sayisi artarken AMH
Uretebilen folikiil sayisinda da artis olmaktadir. Calismamizda
birden fazla antral folikili olanlarda kiculk/orta folikdl
oraninin en fazla bir antral folikiili olan gruptan farksiz olmasi
da bunu desteklemektedir. Puberte baslangicinda AMH'nin 3
yil dncesine gore %17 arttigr ve sonraki 2 yil icinde pubertal
progresyon ile %30 azaldigi dikkate alindiginda ¢calismamizda
pubertal gelisim baslangicinda (Tanner evre 2-3) antral folikul
artistyla birlikte AMH salgilayan folikdllerin de artisinin olmasi
nedeniyle birden fazla antral folikiili olanlarin AMH diizeyi
daha yuksek saptanmis olabilir.

Sonu¢

Puberte prekokslu kizlarda AMH duzeyi ile folikll sayr ve
boyutu arasindaki iliskinin ilk defa incelendigi calismamizda;
AMH diizeyi ile over hacmi, folikil sayi ve buyukliga arasinda
anlamli bir iliski saptanamamis olmasi hastalarimizin erken
pubertal evrede olmasindan kaynaklaniyor olabilecegini
gibi, puberte prekoksta folikiil gelisim paterninin normal
puberteden farkh olabilecegi; folikll sayisi disinda AMH'ya
etkili baska faktorlerin de olabilecegi ihtimali de dislanamaz.

Maddi destek ve cikar iliskisi

Bu calisma Turkiye Cocuk Endokrinoloji ve Diyabet Dernegi
tarafindan maddi olarak desteklenmistir. Yazarin herhangi bir
cikar dayali iligkisi yoktur.
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Investigation of changes in electrocardiography before and after free
diving

Serbest dalis 6ncesi ve sonrasi elektrokardiyografik degisikliklerin
incelenmesi
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Abstract

Aim: To evaluate the electrocardiographic (ECG) parameters and hemodynamic parameters in predicting the development
of arrhythmias after free diving static apnea performance and maximum breath hold.

Material and Methods: Twenty-four volunteer athletes participating in the free diving competition in 2015 (19 males
(79.2%) and 5 females (20.8%)) were included in the study. Peripheral O2 saturation (Sp02), heart rate (HR), ECG parameters
(PR interval, QRS time, T wave amplitude, corrected QT time, presence of bandle branch block and new bandle branch
block development, atrial premature beats, ventricular premature beats) were analyzed.

Results: There was no statistically significant difference between before static apnea measurements (systolic blood
pressure (SBP) 124.7 + 10.8 mmHg, diastolic blood pressure (DBP) 76.5 + 6.7 mmHg, heart rate (HR) 80.2 + 13.4 beats / min,
Sp02 97.1 + 0.9%) and after performance (SBP 128.8 = 13.6 mmHg DBP 78.0 + 5.9 mmHg, HR 85.8, = 16.5 beats / min and
Sp02 96.7 + 2.3%)(p = 0.175; p = 0.334; p = 0.104; p = 0.336, respectively).

Conclusion: No significant changes were observed in ECG parameters, heart rate, saturation and blood pressure values
evaluated after static apnea performance. These findings can be used to support that the risk of arrhythmia during static
apnea does not persist after apnea has ended.
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Oz
Amag: Serbest dalis statik apne performansi ile maksimum nefes tutma sonrasi aritmi gelisimini 6ngérmede
elektrokardiyografik (EKG) parametreleri ve hemodinamik gdstergeleri degerlendirmek.

Gereg ve Yontemler: Calismaya 2015 yilinda diizenlenen serbest dalis yarismasina katilan 24 génulli sporcu dahil edilmistir
(19 erkek (%79,2) and 5 kadin (%20,8)). Performans 6ncesi ve sonrasi ( 5. dakikada) periferik O2 satiirasyonu ( pO2), kalp
hizi (KH), EKG parametreleri ( PR araligi, QRS suresi, T dalga amplittidi, dizeltilmis QT suresi, dal blogu varhgi ve yeni dal
blogu gelisimi, atriyal erken atim, ventrikiiler erken atim varligi) analiz edildi.

Bulgular: Sporcularin statik apne 6ncesi sistolik kan basinglar (SKB) 124,7+10,8 mmHg, diyastolik kan basinglari (DKB)
76,5+6,7 mmHg, kalp hizi 80,2 £13,4 atim/dk, pO2 %97,1+0,9 ve performans sonrasi SKB 128,8+13,6 mmHg, DKB 78,0
+5,9 mmHg, KH 85,8+16,5 atim/dk, pO2 %96,7+2,3 arasinda istatistiksel olarak anlamli fark saptanmadi ( sirasiyla p=0,175;
p=0,334; p=0,104; p=0,336).

Sonug: Statik apne performansi sonrasi dederlendirilen EKG parametrelerinde, kalp hizinda, satiirasyon ve tansiyon
degerlerinde herhangi bir anlamli degisiklik izlenmedi. Bu bulgular statik apne esnasinda gelisebilecek aritmi riskinin
apne sonlandiktan sonra devam etmedigini desteklemede kullanilabilir.

Anahtar kelimeler: aritmi; serbest dalis; elektrokardiyografi

Introduction

Free diving is a water sports area that has a long history, a
livelihood for peopleinthe pastand started with adeep breath.
Performance trials are conducted in different branches of free
diving sports. Static apnea is one of the free diving sports. It's
a kind of official apnea diving disciplines. In this kind of diving,
athletes hold their breath as long as possible. Subjects noses
and mounths are submerged and their body floats motionless
in a shallow water pool. In speed endurance apnea athlete
aims at covering a fixed distance at the least possible time. The
usual distance is: for speed 2X50meters (m) in pools of 25m
or 50m, and for durability 8X50m and 16X50m. In dynamic
apnea the athlete aims at covering the maximum horizontal
distance. The athlete keeps his/her body below the surface of
the water either with or without fins.

The risk of syncope might be increased by cardiac arrhythmias
when the athlete is submerged and this leads to drowning,
as a result. The incidence of clinical complications in breath
hold competitions in shallow water is well documented:
approximately 10% of the static apnea performances resulted
in loss of motor control and 1% of loss of consciousness. [1]

This study tested the hypothesis that maximum breath-holding
performance after static apnea competition may be associated
with cardiac arrhythmias, electrocardiographic changes
(bradycardia, prolongation of PR interval, QT prolongation
etc.). Thus, we investigated the electrocardiogram ( ECG) and
peripheral oxygen saturation ( SpO2) was assessed using a
finger pulse oximeter.
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Material and Methods

Twenty-four volunteer athletes who participated in the free
diving competition in 2015 (19 (79.2%) males and 5 (20.8%)
females) were included in the study (Table 1).

The study was conducted in accordance with the principles
of the declaration of Helsinki. Written informed consent was
obtained from each athletes before enroliment. The data of the
athletes were analyzed retrospectively. All athletes performed
staticapnea performance. Before the competitions, individuals
do not eat or drink caffeinated beverages. Additionally, the
athletes are told not to do physical activities or apnea related
activities for 24 hours before and during the competition day.
The investigations were performed at two distinct pools with



water temperatures ranging between 26 and 28°C. In order to
perform a maximum static apnea the athletes immersed their
face into the water by just flexing the neck and the head is
at the surface outside the pool water. Peripheral brachial SBP
and DBP measurement, ECG and SpO2 were studied at rest
and after performance. A portable ECG and a pulse oximeter
was used for measure SpO2 before performance and 5 min
after surfacing. Through the whole experiment time was
controlled and documented by stop clock manually. Verbal
information and tap on the shoulder as a physical signal was
given to the athlete during each static apnea performance in
every 30 seconds.

The presence of arrhythmia (ventricular - atrial premature
beat), PR interval, QRS duration, QT and corrected QT distance,
T wave amplitude and variation, bandle branch block
presence or development were analyzed on ECG before and
after performance.

We didn't include athletes who have heart disease and rhythm
disorder in this study.

Statistical Analysis

Whether the distributions of continuous variables were normal
or not was determined by Shapiro-Wilk test. Descriptive
statistics for continuous variables were expressed mean + SD
or median (min-max), where applicable. Number of cases and
percentages were used for categorical data. Whether, the mean
differences in clinical measurements (i.e. hemodynamic and
ECG components) between before and after the static apnea
performance were statistically significant or not was evaluated
by Paired t test. Data analysis was performed by using IBM SPSS
Statistics version 17.0 software (IBM Corporation, Armonk, NY,
USA). A p value <0.05 was considered statistically significant.

Results

Data were collected from 24 athletes aged between 14 and 44
years. The mean age of the athletes was 28.1 + 9.1 years and
5 of them (20.8%) were female and 19 of them (79.2%) were
male. The median water sports duration of the athletes were
5 years and the duration of water sports ranged from 1 month
to 22 years. Incomplete right bundle branch block (iRBBB) was
observed in 6 (25.0%) athletes on baseline ECGs. Systolic blood
pressure 124.7 + 10.8 mmHg, DBP 76.5 + 6.7 mmHg, heart rate
(HR) 80.2 + 13.4 beats / min, Sp0O2 97.1 + 0.9% was measured
before the static apnea of athletes and after the performance
SBP 128.8 + 13.6 mmHg, DBP 78.0 £ 5.9 mmHg, HR 85.8 +, 16.5
beats/min and SpO2 96.7 + 2.3%. No statistically significant
differences were observed between before and after static
apnea performance measurements (p = 0.175; p = 0.334; p =
0.104; p = 0.336, respectively) (Table 2).
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All subjects completed maximal apnea duration without
clinical complications such as lose of motor control or lose
of consciousness. The median duration of static apnea was
168.5 seconds and ranged from 41 to 389 seconds. No cardiac
arrhythmia was observed before and after static apnea
performance.

The mean PR interval (p = 0.744), mean QRS duration (p =
0.197), mean QT distance (p = 0.374), mean heart rate (p
= 0.777), and corrected QT distance (p = 0.06) and T wave
amplitude (p = 0.782) were evaluated in the ECGs before
and after performance. No significant difference was found
between measurements (Table 3).

Discussion

The development of diving-related arrhythmias has been
studied in several studies. The first ECG recording taken
during shallow dives in 1963 and the researcher Irving didn’t
mention presence of any arrhythmias. [2] Abnormal P waves
and periods of junctional rhythm were seen in Korean Ama
more often especially in winter (incidence was 73% versus
43% during summer) [3]. Also periods of sinus arrest with
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junctional escape beats, A-V nodal block, and idioventricular
rhythms were noted. [4] These findings resolved immediately
upon surfacing. T waves became more peaked, but there was
no change in corrected QT interval. In another study, ECG was
investigated during the maximal apnea performances with
the face submerged but any arrhythmias were not reported.
[5] While no arrhythmia was observed in our study, there was
no significant change in PR interval, P wave morphology, cQT,
T wave, QRS duration and bandle branch block development.

Breath-holding (apnea) triggers a series of known as the
diving reflex which collectively lower oxygen utilization
and in turn, prolong apneic durations. Breath holding starts
many physiological modifications that are known as diving
reflex. Many reasons such as an initial parasympathetically
induced bradycardial response [6] and decreased cardiac
output starts diving reflex. It is followed blood redistribution
by a sympathetically induced peripheral vasoconstriction of
extremities and non-vital organs [7], As a result of diving reflex
the oxygenated blood is preferentially redistributed from non
vital organs to the vital organs. [8] Human brain is extremely
oxygen-dependent. An interruption in oxygen supply lasting
more than a few seconds leads to loss of consciousness, and
more than a few minutes leads to irreversible damage. [9]
The heart tolerates ischemia better than the brain but there
is a risk of conduction block and arrhythmias. Peripheral
vasoconstriction activated by diving decreaces blood flow
selectively to the more anoxia-tolerant tissues that can
maintain substantial anaerobic metabolism.

The diving reflex is triggered by stimulation of the trigeminal
nerve on the face, which then causes an increase in vagal
tonus, strengthened by cooling of the facial region [10].
Immersion leads to a little to moderate raise in arterial blood
pressure. [11] In another study, an important change in blood
pressure was not observed despite a decrease in heart rate.
[12] In our study, there was no significant change in heart
rate, SBP and DBP values after static apnea performance. A
considerable amount of human studies were limited to apnea
times and it seldom exceeded 2 to 3 minutes. Duration of time
was short enough to reach maximum bradycardial response
and hypertension induced by sympathetically activated
peripheral vasoconstriction. Hansel et al. demonstrated that
arrhythmia development was associated with long apnea
duration (mean 280 s and over) in static apnea performance.
[13]In our study, the duration of static apnea was shorter than
the arrhythmia observed studies.

Ferrigno et al. showed that bradycardic response was more
pronounced in hypothermic water ( 25 C) and developed
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faster than thermoneutral temperature in diving [14]. Diving
bradycardia usually occurred in 10 s of submersion, and
plateaus was at minimum heart rate approximately 30 to 60s.
[11] Heart rates recovered rapidly after cessation of apnea. IN
the present study free diving performance was performed in
thermoneutral temperature pools and ECG recordings were
taken 5 minutes after the end of the competition, we could
not be able to determine the development of bradycardic
response due to rapid HR recovery after diving. On the other
hand several studies shown that arrhythmias are common in
deeper breath-hold dives. [12-14]

It was observed that the hydrostatic pressure was also
impotant concerning the effects of submersion on diving
bradycardia, Immersion is holding the body underwater, and
this leads to external hydrostatic pressure. The pooled blood in
the lower extremities is directed to the intrathoracic area with
the increase of external hydrostatic pressure and decreased
gravity, and the central blood volume increases with the
contribution of peripheral vasoconstriction. High central
blood volume increases cardiac chamber stretch and preload.
This increases cardiac force of contraction and stroke volume
(SV) by the Frank-Starling law of the heart. More frequently,
increase may be explaned by greater stroke volume from
increased cardiac contractile forces. During contraction there
is no significant change in heart rate. [15]

Immersion, hypoxia, cold stimulus and extreme bradycardia

can trigger arrhythmia. Increased vagal tone causes
bradycardia, but increased sympathetic tone leads to ectopy.
[16] Apart from static apnea, increased metabolic activity
and oxygen consumption in muscles related to the use of
extremities during dive performances such as dynamic apnea
have been found to cause more hypoxemic stress in the
body. The degree of hypoxemia is also associated with the
development of arrhythmia. Arrhythmias were more frequent
underwater than on the surface. [11] Diving in shallow
waters, such as the pool where our study is performed, the
development of arrhythmia could be less likely than in deep
water and no decrease in SpO2 levels after performance may

be one of the reasons failure to detect arrhythmias.
Conclusion

As a result, no significant changes were observed in ECG
parameters, heart rate, saturation and blood pressure values
after static apnea performance. In our study, normal findings
after apnea can be used to show that the risk of arrhythmia
secondary to hypoxemia associated with increased vagal
tonus and bradycardia, which has been shown in various
studies during apnea, does not persist after the end of diving.



Further studies are needed to support the current findings.
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Investigation of the complication, morbidity and mortality
factors affecting the clinical hospitalization process after femoral
hernioraphy

Femoral herniorafi sonrasi klinik yatis stirecini etkileyen komplikasyon,
morbidite ve mortalite faktorlerinin arastinlmasi
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ABSTRACT

Aim: The study aims to investigate the risk factors of patients with femoral hernia as well as factors that affect the
hospitalisation process, morbidity and mortality, particularly in terms of gender.

Material and Methods: A total of 65 femoral hernia surgeries were performed in 29 Mayis Public Hospitals between
January 1,2015 and June 30, 2019. Six patients with incomplete or unclear data were excluded, and the data of 59 patients
were analysed. Percentage and frequency were used for discrete variables, whereas mean and standard deviation for
continuous variables. Student’s t-test was used for independent variables according to the distribution status, whereas
chi-square test was used for dichotomous variables, and the results for binary logistic regression were obtained.

Results: Males were significantly more likely to have femoral hernia risk during old age [66.11years vs. 52.68 years
(p=0.004), adjusted odds ratio (AOR): [0.87 (0.784, 0.969)(p= 0.011)]. In student’s t-test, male patients had shorter length of
hospital stay (LOS). Hovewer the p value was found 0.79. In the binary multiple logistic regression for LOS value; In terms
of gender, body mass index (BMI, kg/m2), age and complications; P value was found as 0.07 and ; AOR was found 2.2. With
this result; The females have got the more LOS value than men as statistichally, for p=0.1 value.

Conclusion: Femoral hernia frequently occurs in women; however, we found that its higher incidence is also can be found
in men during old age, and after surgery, men are generally discharged earlier than women.
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I The factors that extend the clinical hospitalization process in femoral hernias

0z
Amag: Femoral herni operasyonu geciren olgularin, bu fitik tirlindeki risk faktorlerini irdeleyerek hastane yatis siirecini,
morbidite ve varsa mortaliteyi etkilen faktorlerin 6zellikle cinsiyet bakimindan arastiriimasi amaglanmistir.

Gereg ve Yontemler: 1 Ocak 2015-30 Haziran 2019 tarihleri arasinda 29 Mayis Devlet Hastanesinde 65 femoral herni
operasyonu uygulanan hasta tespit edildi. Eksik ya da verileri net olmayan 6 hasta calismaya dahil edilmeyerek toplamda
59 hasta verileri analiz edildi. Kesikli degerler icin ylizde ve frekans, stirekli degiskenler icin ortalama ve standart sapma
kullanilmistir. Dagihm durumuna gore bagimsiz degiskenler icin student t test kullanililirken kesikli degiskenlerde ki kare
testi kullaniimis ve final istatistikler binary lojistik regresyon elde edilmistir.

Bulgular: Erkek cinsiyet belirgin derecede daha ileri yasta femoral herni riski tasirken bayanlarin daha geng yasta femoral
herni riskine sahip oldugu goruldii [66.11 yas vs 52.68 yas ( p=0.004),A0R: 0.87(0,784-0,969)(p=0,011)]. Student t testinde
diger erkekler daha kisa hastane yatis stresi(LOS) ‘ ne sahip olmakla beraber p degeri 0.79 olarak bulundu. LOS degeri icin
ikili coklu lojistik regresyonda; Cinsiyet, viicut kitle indeksi (BKi, kg / m2), yas ve komplikasyonlar acisindan; P degeri 0,07
olarak bulundu ve; AOR: 2.2 bulundu. Bu sonugla; Kadinlar, p=0.1 degeri icin istatistiksel olarak erkeklerden daha fazla LOS
degerine sahipti. Her iki cinsiyet arasinda viicut kitle indeksinin hem univariate (tek degiskenli) analizlerde hem de ikili
regresyon sonucunda cinsiyete gore femoral herni acisindan bir farki olmadigini saptadik.

Sonug: Femur fitigi siklikla kadinlarda gorulir; Bununla birlikte, yiksek insidansinin, yaslilik doneminde erkeklerde de

gorulebilecegini bulduk ve ameliyat sonrasi erkekler genellikle kadinlardan daha erken taburcu edildi.

Anahtar kelimeler: Femoral herni; cinsiyet; morbidite; mortalite; klinik yatis suresi; komplikasyon

Introduction

Nowadays, any mention of femoral hernia tends to first
bring to mind a clinical condition that is observed in women.
However, it is actually a type of hernia that is also observed
in men. In addition, it should always be treated early in terms
of strangulation and incarceration, which is an important
consideration from a surgical standpoint. A total of 46%
patients may develop this undesirable medical condition
[1]. Therefore, we examined 59 patients with femoral hernia
with high rates of complications, such as strangulation
and incarceration, and compared our findings with those
reported in literature by investigating the factors affecting
the length of hospital stay [(LOS)], morbidity and mortality (if
any), particularly in terms of gender.

Material and Methods

Following the Etlik Ziilbeyde Hanim Gynecology Training
and Research Hospital TUEK approval (Approval No.
90057706-799 that was granted in the meeting number 11
dated 04 July 2019), 1359 hernia patients who underwent
femoral herniorrhaphy at 29 Mayis Public Hospital between
January 1, 2015, and June 30, 2019, were screened, and 65
who underwentfemoral hernia surgeries were identified.
Six patients with missing or unclear data were excluded.
All subjects provided written informed consent before
participation in the study.

Statistical Analysis

Percentage and frequency were used for discrete variables,
whereas mean and standard deviation were used for
continuous variables. Normality was tested using the
Kolmogorov-Smirnov test. Student’s t-test was used for
independent variables, whereas chi-square test was used
for discrete variables. The final results were obtained using
binary logistic regression test.

Results

Eleven (18.64%) patients were men whereas 48 (81.36%)
were women, with the female gender being more prominent
compared with the male gender. However, male patients were
significantly older compared with female ones. Incarceration
was identified in 5 of 11 patients with strangulation, and spinal
anaesthesia was performed in all cases except one patient
who was switched from spinal anaesthesia to laryngeal mask
airway during general anaesthesia. Regarding the distribution
of complications, wound infection was identified in one case,
whereas incarceration was identified in another. Another
patient had deep vein thrombosis (DVT), four had constipation
and two had severe pain. According to chi-square test and
student’s t-test, no significant difference was observed for
hernia side, type of anaesthesia applied, complication rates,
LOS, LOS 3 (Length of stay hospital for >3 days) and body mass
index (BMI) (25, 30 and 40 kg/m2; Table 1).
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According to binary logistic regression analysis, men were

associated with a risk of femoral hernia at an older age,
whereas women had a risk of femoral hernia at a younger age
[66.11 £ 7.08 years vs. 52.68 + 12.26 years (p =0.004)]; Adjusted
odds ratio (AOR): [0.87 (0.784, 0.969; p =0.011)]. In contrast, as
per student’s t-test, men had shorter LOS found (p > 0.05).

Furthermore, multiple binary logistic regression analysis
performed by including BMI, age, LOS, type of anaesthesia
applied and presence or absence of complications showed
that the pvalue decreased to 0.07. In addition, we found that,
women had a 2.2-fold higher risk of hospital stay compared
to men in terms of long-term hospital stay, in [1.82 vs. 1.92 (p
=0.790), AOR: 2,197 (0.939, 5.139) (p=0.07)].

No difference was observed in BMI between men and
women in terms of femoral hernia in both univariate and
binary multiple regression analyses (Table 2). Moreover, no
mortality was observed in the study.
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Discussion

In 1988, Gilbert made seven separate intraoperative
classifications in terms of functional as well anatomical
standpoint. This classification was made by considering the
presence or absence of a hernia sac, width of the inner and
outer mouth of the area of hernial weakness and condition
of the hernia channel back-wall integrity; femoral hernias
were classified into category VII [2]. Femoral hernias occur
when structures lose their normal anatomic position from
a weak point in the medial area of the thigh to the inferior
because of conditions that aggravate muscle weakness, such
as compression and constipation. Other leading causes of
femoral hernia are cough, exercise and obesity [3]. Meta-
analysis of some observational studies reported that the
most prominent risk factor for femoral hernias is female
gender. However, there are several other risk factors for
the development of femoral hernias. In the present study,
factors affecting the outcome of femoral inguinal hernia
development were retrospectively investigated. According
to a previous study [4], approximately 60% femoral hernias
occur on the right side of the body, 30% on the left side
and 10% are bilateral. In the present study, 59.32% femoral
hernias were on the right side, 35.52% on the left side and
5.09% were bilateral. Although these results are consistent
with those previously reported, no significant difference was
observed between male and female gender in terms of the
anatomical side of femoral hernia (p = 0.693).

Burcharth et al. [5] reported that 3% of 46,717 inguinal
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hernia cases were femoral hernias, and femoral hernia cases
peaked between the ages of 80 and 90 years in both men
and women. In the present study, the rate of femoral hernia
among 1,359 hernia cases was 4.34%. The mean age of the
patients in the study was significantly higher in men than
that in women, suggesting that the incidence of femoral
hernia among men may approach the incidence observed
in women with increasing age. However, all our cases with
femoral hernia occurred at a younger age compared to the
above mentioned large series study [66.11 years vs. 52.68
years (p=0.004)], [AOR: 0.87 (0.784, 0.969; p = 0.01; Table 2)].
Cushieri A. reported that femoral hernia is a type of hernia
most prone to strangulation, and its female-to-male ratio is
4 to 1 [6]. In our study, incarceration was detected in 5 of 11
cases with strangulation.

Femoral hernias are more common in women than in men
because of the weaker transversal fascia, which leads to the
protrusion of the preperitoneal fat or viscus to the femoral
ring and femoral canal [7]. In addition, the larger size of the
pelvis in women compared to that in men is an important
factor [8]. The presence of femoral hernia in children is
typically due to a prominent connective tissue disease
[9,10]. Physiological and enzymatic deficiencies in addition
to anatomic factors may be involved in the development
of hernia. The occurrence of inguinal hernia is observed
in Marfan syndrome, Ehlers-Danlos syndrome and Hurler-
Hunter syndrome, wherein collagen metabolism does
not function completely and effectively [11,12]. Thus, our
finding that older men have increased risk for femoral hernia
development, suggests that this condition may occur as
a result of lost or reduced activity in connective tissue and
enzymatic activation with advanced age [AOR: 0.87 (0.774,
0.969) (p:0.01)] Table 2].

Increasing age poses a significant risk for femoral hernia,
particularly in men (Table 2); however, in both genders, we
did not find any difference in femoral hernia risk with respect
to BMI. In 2019, Kockerling et al. [13] reported that age is a
risk factor for femoral hernia, which is in agreement with our
study. In addition, they reported that increased BMI is a risk
factor. In the present study, all operations were performed
with open surgical technique. Furthermore, Kockerling et
al. recommended either complete extraperitoneal patch or
transabdominal preperitoneal patch for surgical inguinal
hernia repair and emphasised that these methods can be
an alternative to the Shouldice method in open surgical
technique [13]. However, they reported that if there is no
finding of femoral hernia, the Lichtenstein method would

cause additional burden, especially in terms of postoperative
recurrence, pain and recurrences, and this would become
more prominent especially in patients with advanced age
and higher BMI [13].

Wolf and Schumpelick performed an eight-year case series on
femoral hernias in 1994 and reported that five patients had
bilateral hernia, 55 had right-sided femoral hernia and 29 had
left-sided femoral hernia and 35.1% cases were operated due
to strangulation. In addition, they identified obstruction of the
small intestine segment in seven patients and reinforced the
tissue defect using the double-layer technique. Two patients
had superficial wound infection, five had seroma and no
mortality occurred in any patient. In addition, the mean LOS
was 5.5 days after surgery [14]. LOS was shorter in the present
study, with a mean LOS of 1.82 £ 0.87 and 1.92 + 1.15 days in
men and women (p = 0.79), respectively. Multiple regression
analysis revealed that men were discharged earlier with [AOR:
2.197 (0.939, 5.139) and (p = 0.07)].

Although the overall statistical approach is based on for
confidence interval of 0.05, this is not a rule. Moreover, the
combination of statistical results with clinical interpretations
essentially reveals their meaning. In this study, we found
that, because of the number of cases in this study,

women had a 2.2-fold higher risk of hospital stay compared
to men in terms of long-term hospital stay, in p = 0.07.

This value was not significant for p <0.05, but on the other
hand it was significant for p <0.1. In other words, it can
be assess insignificant in 95% confidence interval ,but
furthermore it can be assess significant in 90% confidence
interval. This result is attributed to the low number of cases
as mentioned above. But we believe that this point may be a
cornerstone for multicenter and prospective further studies.

One of our two patients who had wound site infection was
strangulated, whereas the other patient was not strangulated;
we believe that this patient could be predisposed to surgical
site infection due to the fact that the patient was not
operated under elective conditions. In a large series study
on hernial surgery, Olsen[15] et al. reported that intestinal
obstruction and necrosis may be risk factors for surgical
site infection. They found that the ratio of obstruction and
necrosis in inguinal and femoral hernia cases was 7.5% and
0.8%, respectively, and these rates were higher than those
for other obstructive hernial conditions. Furthermore, they
reported that 3% cases were operated under emergency
conditions [15]. Another complication observed in the
present study was DVT. The affected patient was >60 years
and his BMl was >40kg/m2.1n 2018, Hoffman et al. performed
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a risk evaluation for thromboembolic cases in hernia surgery,
and emphasised an age limit of 60 years and BMI of 30 kg/m2
[16]. Furthermore, we think that the operation of this case
under emergency conditions may have contributed to the
risk of venous thrombosis.

In the present study, considering the patients who
experienced difficulties due to constipation, the common
feature of all these patients was that they were operated for
the resection and anastomosis of incarcerated small bowel
loops after strangulation. Akrami et al. also reported thisin a
case presentation and described the same condition [17]. A
predisposing factorfor pain could notbeidentifiedinapatient
with severe pain in the femoral herniorrhaphy site during
hospitalisation, as Franneby et al. [18] had emphasised. We
believe that a rigorous technique in dissection will probably
reduce the risk of pain and recurrence.

Limitations of the Study

The retrospective nature of this study may have not allowed
adequate postoperative surveillance, and the study was
therefore conducted within the limits of the data available
in the documented case records. A multicenter prospective
study is planned as the next step.

Conclusion

The risk of emergency surgery should always be considered
in women and particularly older men with femoral hernia.
The risk of femoral hernia may be higher in elderly men than
that in the young population. This diagnosis should not be
overlooked by clinicians in cases presenting with chronic
pelvic pain, and patients should be promptly directed to an
evaluation for general surgery.
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The relation between mitral annular calcification and dietary habits:
Impact of desertification

Yashlarda diyet aliskanliklari ile mitral andiler kalsifikasyon arasinda ki
iliski: Collesmenin etkisi

Candan MANSUROGLU*

University of Health Sciences, Ankara City Hospital, Department of Cardiology, Ankara/TURKEY

Abstract

Aim: This study is planned to find out the potencial role of diet on the formation of mitral annular calcification initially
tought to be age-related process.

Material and Methods: A total of 85 patients with mitral annular calcification and 91 patients with no- mitral annular
calcification were enrolled in this cross- sectional study. A validated, self-administered, comprehensive 36 parameters-
diet history questionnaire was applied to all patients on a voluntary basis. Univariate and multivariate analysis were done
with possible risk factors.

Results: Mitral annular calcification was found significantly and independently higher in patients living in Kirikkale, Kirsehir,
Yozgat, Aksaray, Nevsehir and Mardin( OR= 1. 65, 95% Cl= 1. 25 - 2. 89; p< 0, 001). These Central Anatolia cities’ have soils
with higher calcium, and higher salt, and lower humidity and soils have becoming more saltier and more calcified with
desertification effects. Mitral annular calcification was found significantly and independently lower in patients living in Ordu
and Sinop( 0R= 1. 78, 95% Cl= 1. 02 - 2. 89; p< 0. 01). These Black Sea Region cities’ have the most humid soil types. Mitral
annular calcifications were found significantly higher in aged( OR=2.55,95% Cl=1. 05 - 3. 93; p=0. 05),in women( OR= 1. 35,
95% Cl=1.05 - 1. 89; p=0. 04), in diabetes( OR= 1. 85, 95% Cl=1.15 - 3. 21; p< 0. 001 )and in statin usage( OR=3.01, 95% Cl=
1.59-5.72; p=0.01). We didn"t find any correlation between foods and with mitral annular calcification( p= 0. 23).

Conclusion: Our study couldn’t demonstrate any association between mitral annular calcification and with a special food
group but made to think for the first time in the literature a possible correlation between mitral annular calcification and
with low humidity Cental Anatolia soil types.

Keywords: diet; climate; calcification; mitral annulus; ageing
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Oz
Amag: Bu calisma dnceleri yaslanmaile alakali bir olay olarak diistintilen mitral antiler kalsifikasyon olusumunda diyetin
olasi roliinii arastirmak icin planlandi.

Gereg ve Yontemler: Mitral aniler kalsifikasyonu olan 85 adet ve olmayan 91 adet hasta bu calismaya dahil edildi. Tum
hastalara gonillilik esasina bagh olarak onayli ve kapsamli diyet hikayesiniiceren, kendi kendilerine cevaplayabildikleri
36 parametrelik anketuygulandi. Olasi risk faktorlerinin tek yonli ve ¢ok yonlu analizleri yapildi.

Bulgular: Mitral aniler kalsifikasyonKirikkale, Kirsehir, Yozgat, Aksaray, Nevsehir ve Mardin sehirlerinde yasayan
hastalarda belirgin ve bagimsiz olarak fazla bulundu( OR= 1, 65, % 95 Cl= 1, 25 - 2, 89; p< 0, 001).Bu sehirler ic Anadolu
Bolgesinin en fazla kurak, tuzlu ve kalsifik topraklarina sahip sehirleridir ve ¢ollesme etkisi ile daha tuzlu ve kalsifik
olmaktadir. Mitral aniler kalsifikasyon Ordu ve Sinop sehirlerinde yasayanlarda anlamli olarak diisiiktti( OR= 1, 78, %
95 Cl=1,02 -2, 89; p< 0, 01). Bu sehirler Karadeniz Boélgesinin en fazla nem iceren topraklarinin bulundugu sehirlerdir.
Mitral andler kalsifikasyon yashda( OR=2, 55, % 95 Cl=1, 05 - 3, 93; p=0, 05), kadinlarda(OR=1, 35, % 95Cl=1,05- 1, 89;
p=0, 04), diyabeti olanlarda( OR=1, 85, %95 Cl=1, 15 - 3, 21; p< 0, 001) ve statin kullananlarda( OR=3, 01, % 95 Cl=1, 59 -
5,72; p=0, 01) belirgin olarak ylksek bulundu. Mitral aniiler kalsifikasyonu olan ve olmayan hastalarin beslenmelerinde
anlamli bir fark bulunmadi(p= 0, 23).

Sonug: Calisma sonuclari, mitral aniiler kalsifikasyon ile beslenme arasinda bir baglantigésteremedi ancakliteratiirde ilk
kez mitral antler kalsifikasyon ile Anadolu Bolgesi’ nin kurak toprak yapisiarasinda bir iliski olabilecegini distndurdd.

Introduction

Mitral annular calcification (MAC) is a chronic progressive
calcific degeneration of mitral annular support tissue is
known to be as an age-related process that leading to valve
insufficiency and other heart diseases [1]. It is usually detected
incidentally on echocardiography. The Framingham database
demonstrates a high correlation between MAC and coronary
artery diseases, and a modest correlation with myocardial
infarction, unstable angina pectoris, heart failure and non-
haemorrhagic stroke [2]. The reported prevalence of MAC
is 8%- 15% in the general population and 35% in patients
with coronary heart disease patients and; the number of
cases is increasing in the globally because of the growing
number of aged individuals [3,6]. Although MAC was initially
thought to be part of the ageing process, a growing body of
evidence suggests the involvement of other mechanisms,
like such as chronic kidney disease, atherosclerosis, calcium-
phosphorus metabolism, vitamin K and D defficiencies [7,8].
Despite high incidence rate, the clinical relevance of MAC
is grossly underappreciated. In particular, the association
between MAC and dietary habits has never been examined.
To test for correlations between dietary factors and MAC, we
planned this study to assess the dietary intake with a validated
questionnaire in patients with MAC and no - MAC patients.
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Material and Methods
Study population

Following getting our trial permission from our hospital local
ethics and trial committee, the trial number was 2018/ 2017,
a total of 176 patients treated in our hospital outpatient
clinics from January 2017 to December 2018 were included
in this survey. All patients were voluntarily completed a 36-
item self- administered, validated diet history questionnaire
focusing on dietary intake of meat, meat products, egg, milk,
diary products, carbohydrate, vegetables, fruits, fish. Patients
were divided on two groups as 85 patients with MAC and 91
patients with no-MAC echocardiographic examination. We
excluded patients with chronic heart disease, heart failure, any
systemic disease, chronic kidney disease and patients using
vitamin and mineral supplements.

Dietary assessment

Habitual food consumption and nutrient intake were assessed
using self administered The Short Diet Questionnaire (SDQ)
is a 36-item screener developed diet history of questionnaire
[9]. The questionnaire asks about the consumption foods to
choose seven possible answers to indicate how often they had
consumed foods ( never,>1 times a week, once per week, 2- 3
times per week, 4- 6 times per week, once per day, and more
than 2 times per day). Combined with standard serving sizes,



the intake frequencies were converted into the average daily
intake in grams for each food item.

Other variables

Body mass index( BMI) was calculated as weight in kilograms
divided by the square of height in meters, and subjects were
classified by BMI category( BMI< 20, 20- 24.9, 25-29. 9, > 30 kg/
m2). Obesity was defined as BMI> 25 kg/ m2. A self- reported
questionnaire was used to assess current smoking ( yes, no).
Hypertensive status was defined as a systolic blood pressure
recording 140 mm Hg or a diastolic blood pressure recording
90 mm Hg based on the mean of 2 measurements, a patient’s
self-reported history of hypertension, or antihypertensive
treatment (yes, no). Diabetes mellitus was defined by a patient’s
self-report, insulin use, oral hypoglycemic use ( yes, no).
Hypercholesterolemia was defined as total serum cholesterol
240 mg/ dl, a patient’s self-report, or the presence of lipid-
lowering treatment drug usage. Homeland and resident cities

that classified by years ( < 5 years, 6- 9 years,and >10 years) were
defined by patient’s self report. Patients'with MAC and no- MAC
demographic and clinical characteristics were listed in Table 1.
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Echocardiography

Baseline two-dimensional and Doppler echocardiographic

examination was performed by
Studies

measurements taken according to the recommendations

experienced

echocardiographer. were  performed  and
of the American Society of Echocardiography. MAC was
defined as an intense echocardiographic-producing structure
with highly reflective characteristics that was located at the
junction of the atrioventricular groove and the posterior or
anterior mitral leaflet on the parasternal long-axis, apical 4- or
2-chamber, or parasternal short-axis view. The severity of MAC,
expressed as maximal thickness in millimeters, was measured
from the leading anterior to the trailing posterior edge at its
greatest width. Calcification thickness 1 mm and 4 mm was
considered mild to moderate, and 4 mm was considered
severe. Severity of MAC is typically reported qualitatively, with
calcification of less than one- third of the annulus graded as

mild and greater than two- thirds graded as severe.
Statistical analysis

SPSS software(Version 18.0, SPSS Inc. Chicago, IL, USA) was
used for statistical analysis. Variables were analyzed using
the Kolmogorov- Simirnov test. Categorical variables were
presented as percentages and parametric variables were
presented as mean + standard deviation. Non-parametric
variables were expressed as median (minimum- maximum).
The normally distributed numeric variables were analyzed with
the Student’s t-test, and non-normally distributed variables
were evaluated by the Mann-Whitney U test variance analysis.
The categorical variables compared with Chi-square test. P

value<0.05 was accepted as statistically significant.
Results

Among the 176 patients analyzed in this study, MAC was
observed in 81(46. 02%). Median age was 66. 2+ 7. 2 in MAC
group, and 69. 2+ 5. 5 in no- MAC group. Table 1 shows
demographic and clinical characteristics of participant with
MAC and no MAC. Participants in MAC group was significantly
older( OR= 2. 55, 95% Cl= 1. 05 - 3. 93; p=0. 05) Female ratio
was significantly higher( OR= 1. 35, 95% Cl=1. 05 - 1. 89; p=0.
04) in MAC group. Diabetes was significantly higher( OR= 1.
85,95% Cl=1.15 - 3. 21; p< 0. 001 )and statin usage was also
significantly higher (OR=3.01,95% Cl=1.59 - 5.72; p=0.01) in
MAC group. Body mass index, hypertension, hyperlipidemia,
serum cholesterol, smoking, estimated glomerular filtration
and drugs show no significant difference between in both
groups. Food intake shown in Table 2 were not significantly
different in patients with MAC and no- MAC( p= 0.023). Fish
and corn consumption were significantly higher in patients
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from Black Sea Region( p= 0.01). Wheat consumption was
significantly higher in patients from Middle Anatolia Region
( p= 0.002). Butter, cheese, spicy foods and organ meats
consumption were significantly higher in patients from
Eastern and Southeastern Anatolia Region( p= 0.002). MAC
was significantly and independently higher in patients
living in Central Anatolia Region cities’ as Kirikkale, Kirsehir,
Yozgat, Aksaray and Nevsehir and Mardin( OR= 1.65, 95%
Cl= 1,25 - 2. 89; p< 0.001) shown in Table 3. These cities
are in the region of Central Anatolia Region with cold snow
forest climate and soils have been becoming more salty
and calcified with climate changes as less rainy climate and
desertification[10]. ( Figure 1) MAC was significantly lower
in patients living in Ordu and Sinop cities( OR= 1.78, % 95
Cl=1.02 - 2.89; p< 0.01). These cities have the most humid
soils of Turkey. This study results showed for the first time a
significant association between soils with high calcium, high

salt and low water from Anatolia Region and with MAC.

BS: Steppe Climate Cs: Temperate rainy climate with dry summer

or Mediterranean climate Ds: Cold snow forest climate with dry
summer Df: Cold snow forest climate humid in all season.

Discussion

MAC tends to be more prominent with ageing; however
in our study, patients with MAC from cities located in the
steppe were significantly younger. The prevalence of MAC
increases with increasing age (mean ages, 70 and 76 years);
in this age group, the prevalence of MAC was 42% [11]. Other
underlying processes, such as atherosclerosis, altered mineral
metabolism, or increased mechanical stress, also promote the
development of MAC. As another pathophysiological factor,
our study results showed that MAC was significantly and
independently associated with low-humidity steppe soils. To
the best of our knowledge, this is the first study to show a
correlation between soil types and MAC formation. Previous
studies showed a good correlation between MAC and chronic
kidney disease [12].dditionally, diets high in vitamin K have
been shown to promote reverse aortic calcification, and vitamin
K may play a role in vascular calcification in animal and in vitro
studies, although the evidence is less clear [13]. Data on the
pathophysiology of MAC are limited, but it is thought to be
initiated by endothelial disruption at the junction between
the mitral annulus and ventricular myocardium. Focal calcific
deposits in regions of microinjury and lipoprotein accumulation
may then coalescence over time into the dense, fibrotic bands
that are macroscopically evident as MAC [14-15].

Echocardiography is the primary imaging modality for
identification and characterisation of MAC, which is commonly
found as an incidental finding on echocardiographic imaging.
MAC is characteristically identified on parasternal and apical
views of the heart with acoustic shadowing of structures
indicative of calcification. Although mitral valve leaflets and
chordae tendineae are generally not involved, calcification
may progressively accumulate in the subvalvular region
beneath the posterior leaflet, with encroachment on the
leaflet and into the myocardial wall. Cohort studies have
demonstrated an association of MAC with atherosclerotic
disease and adverse cardiovascular events or arrhythmias,
including atrial fibrillation, conduction system disease,



obstruction of left ventricular inflow, symptomatic mitral
stenosis, stroke and increased mortality [16- 17].Significant
cardiovascular morbidity has been associated with MAC, but
limited data exist regarding its association. This is the first
study to demonstrate that MAC was independently associated
with the soil type and the humidity in which foods are grown.
Previous studies reported an association between diet and
But the lack of definitive
evidence has left clinicians, scientists and the public uncertain

cardiovascular disease [18, 19].

about the best foods to recommend and consume [20]. Our
study has some limitations. First, our study shares the same
limitations with all survey studies and was a small study
without a follow-up period. We also used echocardiography as
adiagnostic method; if computed tomography had been used,
we could diagnose more calcifications in addition to coronary
calcification and other calcifications. Genetic counselling may
also be helpful for understanding MAC aetiology. The results
of this study show that dietary habits themselves seem to be
contributing factors of MAC formation.

According to the latest scientific assessment report of the
Intergovernmental Panel on Climate Change (IPCC, 2007), the
Earth's annual average surface temperature has increased
by approximately 0. 8°C over the past 100 years, with large
regional variations. Evidence of global warming comes from the
warming of the oceans, increasing sea levels, glaciers melting,
sea ice retreating in the Arctic and diminished snow cover in
the Northern Hemisphere [21]. Climate changes in Turkey from
1950 to 2010, included a decrease in humidity and ongoing
desertification process in the Central Anatolia Region.

Conclusion

Humidity changes make soils more calcific and salty,
disarrange mineral components and the results of our study
confirmed that foods that are grown in this regionmay
causing to increase the calcification in heart tissue. Besides the
consequences of malnutrition and drought, desertification
may create problems for human bodies directly.
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Reasonability of urine toxicology screening for methamphetamine
and cocaine in young acute myocardial infarction

Geng¢ akut miyokard infarkttislerinde metamfetamin ve kokain icin idrar
toksikoloji taramasinin uygulanabilirligi
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Abstract

Aim: Prior cocaine and methamphetamine use influence treatment strategies in subjects with acute myocardial
infarction. Often patients may not self-report illicit drug use on admission but urine analysis may reveal etiology. This
study aimed to investigate if routine screening of cocaine and methamphetamine use by urine analysis is reasonable
in young myocardial infarction.

Material and Methods: This study enrolled 50 consecutive young patients (<50 years old) with acute myocardial
infarction. Mean age was 41.3+7.8 (21-50) and 80% of patients were male. Patients were queried about the use of any illicit
drug use on admission. Urine samples for cocaine and methamphetamine analysis were done using immunuassay tests
within the first day of admission. Cocaine use was considered as positive if the level of benzoylecgonine was above 300
ng/mL. Methamphetamine use was considered as positive if the level was above 1000 ng/mL. All the patients underwent
coronary angiography and percutaneous coronary revascularization if they had significant coronary artery stenosis.

Results: ST elevated acute myocardial infarction was diagnosed in 38 patients (76%) and non-ST elevated acute myocardial
infarction was diagnosed in 12 patients (24%). No patient self-reported cocaine or methamphetamine use. Urine analyses
for cocaine were negative in all 50 patients. In urine analyses methamphetamine were found to be positive in 5 patients
(10%). Classical risk factors for atherosclerosis were similar between the groups.

Conclusion: As we found 10% incidence of methamphetamine use, it may be reasonable to screen methamphetamine
use but not cocaine use by urine analysis in younger myocardial infarction patients.
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Oz

Amag: Oykiisiinde kokain ve metamfetamin kullanimi olan, akut miyokart enfarktiisii geciren hastalarda tedavi stratejisi
degismektedir. Hastalar genellikle hastaneye kabulde yasa disi uyusturucu kullanimini kendi kendine bildirmeyebilirler
ancak idrar analizi etyolojiyi ortaya ¢ikarabilir. Bu ¢alisma, genc yasta akut miyokart enfarktuisii gecirenlerde kokain ve
metamfetamin kullaniminin idrar analizi ile rutin olarak taranmasinin makul olup olmadigini arastirmayi amaclamaktadir.

Gere¢ ve Yontemler: Calismaya akut miyokart enfarktiisti geciren ardisik 50 geng hasta (<50 yasinda) alindi. Hastalarin yas
ortalamasi41.3£7.8(21-50) di ve hastalarin% 80'i erkekti. Hastalar hastaneye kabul sirasinda herhangi bir yasa dist uyusturucu
kullaniminin olup olmadigi hakkinda sorgulandi. Kokain ve metamfetamin analizi icin idrar 6rnekleri, yatisin ilk glini icinde
immiuinolojik testler kullanilarak yapildi. Benzoylecgonine seviyesi 300 ng / mL'nin tizerindeyse kokain kullanimi pozitif olarak
kabul edildi. Eger seviye 1000 ng / mL'nin Gizerindeyse, metamfetamin kullanimi pozitif olarak kabul edildi. Tim hastalara
koroner anjiografi yapildi ve ciddi koroner lezyonu olanlara perkitan koroner revaskilarizasyon uygulandi.

Bulgular: 38 hastada (%76) ST yukselmeli akut miyokart enfarktlsl, 12 hastada (% 24) ST ylkselmesiz akut miyokart
enfarktisi saptandi. Hicbir hasta kendiliginden kokanin ve metamfetamine kullandigini belirtmedi. 50 hastanin hicbirinde
idrar analizinde kokain saptanmadi. 5 hastada (%10) idrar metamfetamine diizeyi pozitif saptandi. Ateroskleroz igin klasik
risk faktorleri gruplar arasinda benzerdi.

Sonug: Metamfetamin kullanimini %10 buldugumuzicin, daha gen¢ miyokart infarktiisti geciren hastalarda idrar analiziyle

metamfetamin kullaniminin taranmasi makul olabilir.

Introduction

Illlicit drugs use use is increasing considerably in recent decades
worldwide and imposes a significant socioeconomic and health
burden. Among these drugs cocaine and metamphetamine
can cause acute myocardial infarction by inducing coronary
vasospasm and thrombosis.[1-4] Knowing the association of illicit
drug use with acute myocardial infarction especially in young
adults without coronary risk factors is important because the
treatment strategies differ from the treatment of acute coronary
syndrome unrelated to illicit drug use. However these patients
often may not self-report illicit drug use on admission but
urine analysis may reveal etiology. It is debatable to specifically
recommend the routine screening of certaine subgroups of
patients for illicit drug use. In this study our aim was to investigate
if routine screening of cocaine and methamphetamine use
by urine analysis is reasonable in young patients with acute
myocardial infarction.

Material and Methods

This study enrolled 50 consecutive young patients (<50years old )
presenting with ST elevated or non-ST elevated acute myocardial
infarction. Mean age was 41.3 + 7.8 ( 21-50 ) and 80% of patients
were male. ST elevated acute myocardial infarction was diagnosed
based on the universal definition of the acute myocardial
infarction. [5] Patients were diagnosed as non-ST elevated acute
myocardial infarction if symptoms of unstable coronary artery
disease were associated with objective signs of myocardial
ischemia and elevated biochemical markers of myocardial
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necrosis according to European Society of Cardiology guideline.
[6] Clinical characteristics of the patients are demonstrated in
Table 1. Patients were queried about the use of any illicit drug use
on admission. Urine samples for cocaine and metaphetamine
analysis were withdrawn within the first day of admission. Urine
analysis for cocaine were done using qualitative immunoassay
detection of benzoylecgonine which is a cocaine metabolite
in the urine. Cocaine use was considered as positive if the level
of benzoylecgonine was above 300 ng/mL. Benzoylecgonine
has a urinary half-life of 6 to 8 hours and it can be detected in
the urine for about 24 to 48 hours after cocaine usage. Urine
analysis for methamphetamine were studied using enzymatic
immunuassay test and its presence in urine was confirmed using
a hyphenated mass spectrometry chromatographic method.
Methamphetamine use was considered as positive if the level
was above 1000 ng/mL. It can be found out in the urine one
hour after use and up to 72 hours after use. Possible sources of
methamphetamine other than illicit drug use such as drugs for
obesity, parkinsonism, attention deficit hyperactivity disorder
and decongestants were excluded by querying medical history
in addition to clinical findings.

Statistical analysis

We used SPSS 22.0 statistical package program (SPSS Inc.
Chicago, IL, USA) perform statistical analyses. Distribution
pattern was analysed by KolmogorovSmirnov test. Continuous
data were displayed as median and interquartile range or mean
+ standard deviation. Categorical variables were presented
as frequencies and percentages. To analyse the differences



between the two groups, t-test or Mann-Whitney U test was
used to compare continuous variables. Pearson’s chi-square or
Fisher's exact tests were used to compare categorical variables.
A p value of <0.05 was deemed statistically significant. The
research was conducted in accordance with the Second Helsinki
Declaration. The Local Ethics Committee approved the study
(E.Kurul E-16-949, June 1, 2016).

Results

ST elevated acute myocardial infarction was diagnosed in
38 patients ( 76% ) and non- ST elevated acute myocardial
infarction was diagnosed in 12 patients ( 24% ). We performed
coronary angiography in all patients and percutaneous coronary
revascularization was carried out if they had significant coronary
artery stenosis. Coronary angiographic findings of patients are

shown inTable 1.
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In general medical treatment consisted statin, beta blocker,
aspirin, clopidogrel and angiotensin converting enzyme
inhibitor or angiotensin receptor blocker. No patient self-
reported cocaine or methamphetamine use. Urine analysis
for cocaine were negative in all 50 patients. Urine analyses for
methamphetamine were found to be positive in 5 patients
( 10% ). Clinical and laboratory findings of the patients
with positive urine methamphetamine were not found to
be significantly different from the subjects with negative
urine methamphetamine ( Table 1 ). Well-known risk factors
for atherosclerosis such as diabetes mellitus, smoking,
hypertension, and hyperlipidemia and family history were
found to be more prevalant in patients with positive urine
methamphetamine compared to others but the difference
did not reach statistically importance. All of the patients
with positive urine methamphetamine analysis were male
patients. Four patients admitted with acute ST elevated
myocardial infarction and 1 patient admitted with non-ST
elevated acute myocardial infarction. Right coronary artery
in 3 patients and left anterior descending coronary artery
in 1 patient were culprit vessels. Focal thrombotic lesions in
these vessels were treated by deploying bare metal or drug
eluting coronary stents. Coronary angiography was found to
be normalin 1 patient. Beta blockers were not given to these 5
patients and intravenous benzodiazepines were administered.
After dischargement they were proceed to attend addiction
treatment and rehabilitation program.

Discussion

In the present study including 50 young adults with acute
myocardial infarction we could not find cocaine use in any
patients but we were able to find methamphetamine use
in 5 patients ( 10% ) by screening urine analysis in addition
to history taking. In these 5 patients with acute myocardial
infarction related to metamphetamine use beta blockers
were not given and benzodiazepines were administered.
Percutaneous coronary revascularization using bare metal
stents were performed in 4 patients with positive urine
methamphetamine. None of these 5 patients self-reported
illicit drug use on admission. A potential significant drawback
is that patients may underreport illicit drug use history on
admission because of their fears and lack of self-confidence
or they are unable to communicate. Treatment strategies
of acute myocardial infarction related to the cocaine and
methamphetamine use havedifferentaspects.Inthese patients
main etiopathologic mechanism is symphatic overactivity and
beta blocker treatment is contraindicated unlike the usual
treatment of myocardial ischemia due to atherosclerosis.[7]
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While beta blockers inhibit beta reseptors, over activation of
unopposed alfa reseptors worsen clinical course by inducing
coronary artery vasoconstriction and increased blood
pressure. Intravenous benzodiazepines as early management
should be routinely administered in patients with acute
myocardial infarction related to cocaine and metamphetamine
use unlike traditional treatment of myocardial infarction.[8,9]
Benzodiazepines lower the central stimulatory effects of these
drugs and impact cardiac hemodynamia and neuropsychiatric
manifestations. Percutaneous coronary revascularization
should be prefered over fibrinolytics because case reports
document higher rate of intracranial hemorrhage after lytic
treatment. [10-12] In these patients bare metal stents may
be preferable because they have not good compliance with
the long-term dual antiplatelet regime which is needed for
drug eluting stents. After dischargement, cessation of illicit
drug use which is the primary goal can be achiveable with

pschyosocial interventions. [13]

Negative finding for cocaine in this study may be due to
lower incidence of cocaine use in Turkey compared to other
countries. In general the illicit drugs use frequency in Turkey
is less than the European Union countries. According to
European Drug Report, it has been estimated that more
than 80 million adults in the European Union have used illicit
drugs at least one time in their lives. Among the illicit drugs
cannabis is the most frequently used drug (78.9 million).
Cocaine, Methylenedioxymethamphetamine ( commonly
known as ecstasy ), and amphetamines use for the lifetime
were estimated to be 15.6 million, 12.3 million and 12.0
million respectively. There are considerable differences
between countries for frequency of lifetime illicit drugs.
Approximately one-third of adults in France, Denmark and
the United Kingdom whereas less than 10 % of the adults in
Turkey, Romania and Bulgaria are estimated to have tried illicit
drugs in their lives.[14] According to the Turkish drug report
life-time drug use level is estimated to be 2.7% in Turkey and
significantly increased drug use was reported in the 15-24 age
group, in males compared to females, in adults having a lower
income and using tobacco. Cannabis and derivatives are the
most commonly used drugs (84.1%), followed by volatiles
(32.9%) and stimulants (22.7%). [15] To our knowledge 7 cases
of acute myocardial infarction related to illicit drug use ( 4
cannabis, 2 Bonzai and 1 marijuana) have been reported from
Turkey so far. [16-22]

Cocaine and methamphetamine act as powerful

sympathomimetic agents and can cause acute myocardial
infarction by

inducing tachycardia, hypertension and
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thrombosis. [3,4] These agents appear to be fundumental
trigger for acute myocardial infarction in young men who
also smoke cigarettes.[23] Previous studies have reported that
among the patients admitted with chest pain after cocaine
use, the incidence of cocaine-associated acute myocardial
infarction ranges from 0.7% to 6%. In a study of 130 adults
with cocaine related acute myocardial infarction, the mean
age was just 38 years.[24] Therefore we conducted this study in
young acute myocardial infarction patients who often smoke
cigarettes. Previous studies have defined "young" patients
with acute myocardial infarction as the patients younger than
40 to 50 years old. We used 50 years for young age definition.

Aswe found 10% incidence of methamphetamine use and zero
incidence of cocaine use in this study, it may be reasonable to
screen metamphetamine use but not cocaine use by blood or
urine analysis especially in younger acute myocardial infarction
patients with or especially without classical coronary risk
factors. Our findings support this suggestion at least for Turkey
and for countries inwhich incidence of methamphetamine use
is higher than Turkey. Based on results of this study we can
not even suggest to screen cocaine use in other countries. Our
study has several limitations. It is a single center trial which
enrolled limited number of patients. These findings can not be
generalized to other countries.

Conclusion

We suggest that routine screening for methamphetamine
use but not cocaine use in all young patients with acute
myocardial infarction is reasonable at least in Turkey. In young
patients presenting with acute myocardial infarction without
a history of illicit drug use or unable to communicate, doing
urine analysis for methamphetamine may be prudent and
may impact treatment strategies.
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Dental implantlarda stabilite 6lciim yontemleri
The methods of dental implant stability measurement
Eda iZGi* ®, Baris SIMSEK

Gazi Universitesi, Dis Hekimligi Fakdiltesi, Agiz, Dis ve Cene Cerrahisi Anabilim Dali, Ankara/TURKIYE

Oz

Osseointegrasyon, protezi desteklemek icin temel olusturabilecek bir implant goévdesine dogrudan bir kemik ankrajinin
olmasi olarak tanimlanir. implant stabilitesi, kemik ve implant yiizeyi arasinda direk yapisal ve fonksiyonel baglanti olan
osseointegrasyon icin dnemli rol oynamaktadir. implant stabilitesi, primer ve sekonder stabilite olmak (izere 2 asamada
meydana gelmektedir. Primer stabilite, kemik ile mekanik baglanma sonucu ortaya cikarken; sekonder stabilite, kemik
rejenerasyonu ve remodelasyonu ile ortaya ¢ikan biyolojik stabilitedir. Basaril ve strdurilebilir implant stabilitesi istenen bir
klinik sonuctur. Bu nedenle implant stabilitesi 6lcim yontemleri, implant basarisinin degerlendirilmesi bakimindan oldukga
dnemlidir. implant stabilitesini degerlendirmek amaci ile cesitli yéntemler kullaniimaktadir. Bu derlemede, literatiirdeki bilgiler
1s1ginda, kullanilan yontemlerin avantaj ve dezavantajlari birbirleriyle karsilastirilarak klinik kullanimlar hakkinda detayl bilgi

verilmesi amaclanmistir.

Anahtar Kelimeler: dental implant; implant stabilitesi; rezonans frekans analizi
Abstract

Osseointegration is defined as the presence of a bone anchorage directly to an implant body, which may form the basis for
supporting the prosthesis. Implant stability plays an important role in osseointegration, a direct structural and functional
connection between bone and implant surface. Implant stability occurs in two stages as primary and secondary stability.
Primary stability was mostly caused by mechanical attachment with cortical bone; secondary stability offers biological
stability through bone regeneration and remodeling. Successful and sustainable implant stability is a successful clinical
outcome. Therefore, the methods of measuring the stability of the implant are very important for the evaluation of
implant success. Various methods are used to evaluate implant stability. In this review, in the light of the information in the
literature, it is aimed to give detailed information about the clinical uses of the methods by comparing the advantages and

disadvantages of the methods.
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Giris

Osseointegrasyon, protezi desteklemek icin temel olusturabile-
cek birimplant govdesine dogrudan bir kemik ankrajinin olmasi
olarak tanimlanir [1,2]. implant stabilitesi, kemik ve implant yu-
zeyi arasinda direk yapisal ve fonksiyonel baglanti olan osseoin-
tegrasyon icin 6nemli rol oynamaktadir [2,3].

implant stabilitesi, primer ve sekonder stabilite olmak tizere 2
asamada meydana gelmektedir [4]. Primer stabilite kemik ile
mekanik baglanma sonucu ortaya ¢ikar. Sekonder stabilite ise
kemik rejenerasyonu ve remodelasyonu ile ortaya ¢ikan biyo-
lojik stabilitedir [3,5]. Osseointegrasyon ve basarili iyilesme icin
en 6nemli kriterlerden biri olan primer stabilite, implant dizay-
nina (capina, uzunluguna ve yiv 6zelliklerine), cerrahi teknige,
lokal kemigin mekanik kalitesine ve kantitesine baghdir [6,7].
Sekonder stabilite ise primer stabiliteden implant ylizey 6zel-
liklerinden, kemik modeli ve remodelasyonundan etkilenir [8].

Basarili ve surdirulebilir implant stabilitesi istenen bir klinik
sonuctur [9,10]. Bu nedenle implant stabilitesi 6l¢ciim yontem-
leri, implant basarisinin degerlendirilmesi bakimindan oldukga
dnemlidir. implant stabilitesini degerlendirmek amaci ile cesitli
yontemler kullanilmaktadir (Tablo 1). Bu derlemede literatiir-
deki bilgiler 1siginda kullanilan yontemlerin avantaj ve deza-
vantajlari birbirleriyle karsilastirilarak klinik kullanimlari hakkin-
da detayl bilgi verilmesi amaclanmistir. (Tablo 1 84. sayfada yer almistir).

implant stabilite yontemlerinin amaglani: [11]
1. implantlarin yiikleme zamanlari hakkinda bilgi vermesi

implant stabilitesinin objektif 8lciimi immediat yiikleme ko-
nusunda hekimin karar vermesine yardimci olur. implant sta-
bilitesi ile ilgili spesifik degerler, immediat yiikleme konusun-
da dahil etme kriteri olarak gorev yapabilir.

2. Hastaya 6zgii protokol se¢imi

implant stabilitesinin objektif élciimii sayesinde hekimler has-
taya 6zgu protokol secimleri konusunda daha iyi karar alabilir-
ler. Dustik implant stabilite dlctimleri immediat yiklenmenin
tedavi sonucunu tehlikeye sokacagini gosterdiginde iki asamali
protokol tercih edilebilirken; yiiksek implant stabilite dlctimleri-
nin kaydedildigi durumlarda implant hemen yiiklenebilir.

3. Yiiklemenin kaldirilmasi gereken durumlar

implant stabilitesinin objektif 6lciimii yiiklemenin kaldiriimasi
ile ilgili dogru kararlarin alinmasina yardimci olur. Sennerby ve
Meredith, immediat yiiklenmis gecici bir protezi kalici protez-
le degistirirken kaydedilen diisiik implant stabilite degerinin
asiri yiklemenin ve devam eden basarisizligin bir gostergesi
olabilecegini belirtmiglerdir [12]. Dusik implant stabilite de-
gerleri saptandiginda ylklemenin ortadan kaldiriimasini; hat-
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ta ilave implant yerlestirerek kalici protezi yliklemeden 6nce
stabilite degerinin artmasini beklemeyi onerirler.

4. Hasta-hekim arasindaki iletisimi olumlu yonde destek-
lemesi

implant stabilite 8lctimleri hekim ve hasta arasindaki iletisimin
gelismesine yardimci olur. Hekim 6znel yargilardan ziyade 6l-
cllebilir degerleri hastaya ifade ettiginde tedavi secenekleri
daha kolay aciklanir.

5.Vaka dokiimantasyonu saglamasi

Objektif implant stabilite 6lciimleri, hasta takibi sirasinda fay-
dali olabilecek implant tedavilerinin klinik sonuclarini belgele-
mek icin kullanilabilir.

implant Stabilitesi Degerlendirme Yontemleri
1. Histolojik Analiz

Histolojik analiz kemik-implant kontak miktarinin hesaplan-
masl icin implant ¢evresindeki kemikten dérnek alinmasini ge-
rektirdiginden oldukca invaziv bir ydntemdir. Bu nedenle, os-
seointegrasyon seviyesinin belirlenmesinde ylksek dogruluk
pay! olmasina ragmen klinik olmayan calismalarda ve deney-
lerde kullanilabilir [13].

2. Radyolojik Analiz

Radyografi,implant yerlestirilmesi planlanan alandaki kemigin
degerlendirilmesi icin diagnostik amacla siklikla kullanilir. Pre-
operatif degerlendirmede, implant stabilitesinin ve abutment
uyumunun belirlenmesinde en yaygin kullanilan araclardan
biridir. Peri-implanter lezyonlari, marjinal kemik kaybini ya da
osseointegrasyon slrecini gozlemleyerek implant stabilitesi
hakkinda bilgi verir [4]. Fakat konvansiyonel radyografilerde
bazi sinirlamalar vardir. Gorlintlinlin iki boyutlu ve duisiik ¢6-
zlinlirlikte olmasi, distorsiyona ugramasi, % 30'dan az kemik
kaybinda kemikteki degisiklikleri algilamanin zor olmasi bu
sinirlamalardan birkagidir [14]. Buna ragmen, radyografi osse-
ointegrasyonun ve implant stabilitesinin degerlendirmesi icin
klinikte siklikla kullanilan temel bir yontemdir.

3. Hekimin Algisi

Primer stabiliteyi degerlendirmenin bir yontemi de hekimin al-
gisidir. Bu genellikle yerlestirme sirasinda implantin kesme di-
rencine ve oturma momentine dayanir. implant oturdugunda
ani durma hissi ile iyi stabilite algisi olusur. Ancak bu yontem
yalnizca implantin yerlestirilmesi asamasinda kullanilabilir [11].

4. Perkiisyon Testi

Perkiisyon testi, osseointegrasyon seviyesini tahmin etmek
icin kullanilabilecek en basit ydontemlerden biridir [5]. Bu yon-
tem, metal bir aletle vurma sonucu duyulan sese dayanir. Net
sekilde cinlayan bir “kristal” ses basarili osseointegrasyonu,
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“donuk” bir ses zayif osseointegrasyonu gosterir [9]. Bu yon-
temde baslangi¢ta implanta dikey perkiisyon yapilir ve basarili
bir sonug alinirsa abutment baglanir. Ardindan yatay perkus-
yon yapilir ve ortaya ¢ikan ses tekrar degerlendirilir. Perkus-
yon testi, hekimin deneyimine bagli olan subjektif bir testtir.
Bu nedenle, deneysel arastirmalarda standart bir test yontemi
olarak kullanilamaz. Ayrica ara yiiz alaninin % 15'inin basarili
osseointegrasyonu ile net bir sesin ortaya ¢ikmasi sebebiyle
tek basina guvenilir bir test degildir [15].

5. Kesme Direnci Analizi

ilk olarak Johansson ve Strid tarafindan primer stabilitenin de-
gerlendirilmesi amaciyla ileri suriilen, daha sonra Friberg ve
ark. tarafindan gelistirilen kesme direnci analizi, implant cer-
rahisi sirasinda bir birim kemik hacminin kesilmesi icin elekt-
rik motoruna gereken enerjinin Olcllmesi esasina dayanir
[16-18]. implant osteotomisi sirasinda implant yerlestirilecek
alandaki kemik sertligini belirler. Kesme direnci analizi, belirli
kalitedeki kemik bolgesinde optimal iyilesme siiresinin belir-
lemesine katkida bulunur [19].

Kesme direnci analizinin en bulyuk sinirlamasi osteotomi saha-
st hazirlanana kadar kemik kalitesi hakkinda herhangi bir bilgi
vermemesidir. Ayrica bu ydntem, implantin risk altinda olaca-
g1 en dusuk kritik sinir géstermez [20]. Kesme direnci analizi
bazi arastirmacilar tarafindan implant yerlestirilmesi sirasinda
kemik dansitelerini degerlendirmek amaciyla kullaniimaktadir
[21-23]. Johansson ve ark., kesme direnci degerleri ile Lek-
holm ve Zarb'in tanimladigr kemik kalitesi indeksi arasinda ters
orantili bir iliski oldugunu ortaya koymustur [2,21].

6. Yerlestirme Torku Ol¢iimii

implantin yerlestirilmesi sirasinda kemik kalitesini degerlendir-
mek icin yerlestirme torku degerlerinden yararlanilir [24,25].
Yerlestirme torku, implant stabilitesini etkileyen bir degisken
olmasinin yani sira bagimsiz bir stabilite 6l¢cimu yontemi ola-
rak da kullanilabilir. Yerlestirme torku genellikle implant bolge-
sindeki cerrahi bir prosedir; ayni zamanda implant tasarimi ve
kemik kalitesinden etkilenen mekanik bir parametredir [26]. Bu
yontem implantin hazirlanmis olan implant kavitesi icine yerles-
tirilmesi sirasinda yuvadaki yivin agilmasi icin gereken en diisuk
tork kuvvetinin belirlenmesi esasina dayanir ve invaziv bir tek-
niktir. Ayrica yeni kemik olusumunu ve sekonder stabiliteyi de-
gerlendiremez. Bu nedenle implantin yerlestirilmesinden sonra
stabilite 6lciim yontemi olarak kullanilamaz [27].

7.Ters Yonlii Tork Testi

Bu yontem kesme direnci analizinden farkl olarak kemik-imp-
lant temasinin tahrip oldugu kritik tork degerini Olcer. Roberts
ve ark. tarafindan ileri stirtilmas, Johansson ve Albrektsson ta-
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rafindan gelistirilmistir [28-30]. Ters tork degerinin 45-48 N/cm
arasinda oldugu bildirilmistir. Fakat Sullivan ve ark. 20 N/cm'den
blyuk ters yonlu tork degerinin basarili bir osseointegrasyon
icin bir kriter olabilecegini; ¢linkii abutment baglantisi sirasinda
implantlarin 20 N/cm tork ile ¢ikarilamayacagini belirtmislerdir
[31]. Aksine Brenemark, ters yonlu tork uygulamasinin, distk
dereceli torklarda bile implantlarda geri donlsiimsiiz defor-
masyona yol actigini rapor etmistir [32]. Ters yonli tork testinin
esik sinir de@eri hastaya, implant materyaline, kemik kalitesine
ve miktarina bagli oldugundan bu yontem ile osseointegrasyon
derecesi l¢lilemez. Yalnizca tamamen osseointegre olup olma-
dig1 hakkinda bilgi saglar. Ayrica, lateral hareketliligin 6lcim,
basaril bir tedavi sonucunun bir gostergesi olarak rotasyonel
hareketlilik 6lcimiinden daha faydalidir. Rotasyonel olarak ha-
reket eden bir implant lateral olarak stabil olabilir. Ters tork testi
lateral hareketliligi 6lcmez [11].

8. Cekme ve itme Testleri

Cekme-itme testi implant-kemik ara ytiziindeki iyilesme kapa-
sitesini degerlendirir [33]. implant-kemik ara yiziine paralel
yuk uygulayarak kayma direnci 6l¢llir. Tipik bir itme veya cek-
me testinde silindirik implant kemik icine yerlestirilir ve sonra
ara ylize paralel bir kuvvet uygulayarak cikarihr. Maksimum
yuk kapasitesi (ya da basarisizlik ylklemesi), kuvvet-yer de-
gistirme tizerindeki maksimum kuvvet olarak tanimlanir. itme
ve cekme testleri sadece yivli olmayan silindirik implant tipleri
icin uygulanabilir [33,34].

9. Gerilim Testi

Gerilim testi, implanti kemikten ayirarak yapilan bir yontemdir.
Branemark tarafindan lateral ylk{ implanta uygulayarak mo-
difiye edilmistir [35].

10. Model Analizi

Model analizi, vibrasyon analizi olarak da adlandinhr, rezo-
nanstaki bir sistemin dogdal frekansini veya yer degistirme
sinyalini dlcer. Bu Olciim eksternal sabit dalgalar veya gecici
bir uyari kuvveti tarafindan baslatilir. Teorik ve deneysel ola-
rak iki modelde gerceklestirilebilir. Teorik model analizi sonlu
elemanlar analizini icerir. Cesitli kemik seviyelerinde stres ve
gerginligi hesaplamak icin yapilir. Deneysel model analizi ise
dinamik bir analizdir. Klinik olmayan c¢alismalarda in vitro yak-
lasimda kullanilir [36].

11. Titresim Salinimli Dalga Uyarimi

Kaneko ve ark. tarafindan ileri stirilen bu yontem titresim sa-
linimli dalga uyarimini kullanarak implant-kemik ara yGziiniin
mekanik titresim ozelliklerini analiz eder ve implant stabilitesi-
ni degerlendirir. Kiictik bir darbeli kuvvet tarafindan uyarilmis
implantin titresim genisligi ve sikligi tahminine dayanir [37].



12. Periotest®

Periotest® peri-implant dokularinin tanimlanmis bir etkiye ver-
digi reaksiyonu olcerek implantin hareketliligini degerlendi-
rir. ilk olarak periodontal ligamentin séniimleme kapasitesini
Olcmek ve boylece dogal disin mobilitesini degerlendirmek
icin Schulte tarafindan ileri strilmustir [38,39]. Ardindan
implant stabilitesini degerlendirmek amaci ile kullaniimaya
baslanmistir [40]. Osseointegre implant, periodontal ligament
tarafindan desteklenen dise gore daha farkli sertlik 6zellikleri-
ne sahiptir [4]. Ureticiler tarafindan testin élciim degerleri su
sekilde yorumlamaktadir: -8 ile O arasi yiiksek, 1 ile 9 arasi orta
ve 10 ile 50 arasi dusuik stabiliteyi gosterir. Ancak Cannizzaro
ve ark. test sonugclarini kendi kriterlerine gore yeniden sinifla-
mislardir: -8 ile 0 yiiksek, 1 ile 5 arasi orta ve 6 ile 6'dan biylk
degerler dusuk stabiliteyi gostermektedir [40].

Periotest® elektro-mekanik bir aractir. Testteki 6lcim degerleri
-8 ile +50 arasindadir: —8 degeri diislik, +50 dederi ise ylksek
mobiliteyi gostermektedir. Testte belirtilen degerin distik ol-
masi implantin ya da disin stabilitesinin iyi oldugu anlamina
gelir. Aletin hareketli ucu 4 saniye boyunca degerlendirilecek
olan dise ya da implanta saniyede 4 kere carpar. Ardindan dise
ya da implanta yayilan temas stresi olcullr ve kaydedilir. DG-
suk stabilite varliginda, temas stresi uzun ve dlctilen Periotest®
degeri yiiksek olur. Yiiksek stabilite varliginda ise temas suresi
kisalir, 6lclilen Periotest® degeri diistik olur. Cihazin dogru ve
standart pozisyonda kullanilmasi sonuclarin guvenilirligi baki-
mindan onemlidir [41].

Klinik acidan bakildiginda cihazin kullaniminin kolay olmasi,
zaman tasarrufu saglamasi ve diisiik maliyetli olmasi yonte-
min avantajlar arasindadir. Fakat bu yéntem implant lokali-
zasyonu, implant agisi, implant ve cihazin ucu arasindaki agiile
horizontal uzaklik gibi bircok faktérden etkilenmektedir [40].
Bu yontemin hassasiyetinin zayif olmasi, cesitli degiskenler-
den etkilenmesi ve dogrulugunun 6lciim yapan kisiye de bagli
olmasi nedeniyle kullanimi sinirlidir [41].

13. Rezonans Frekans Analizi

Rezonans frekans analizi (RFA), implant stabilitesini dlcerek
implantin osseointegrasyon seviyesini degerlendirmeye yar-
dimci olan non-invaziv, objektif ve diagnostik bir yontemdir.
Meredith ve ark. tarafindan 1996 yilinda ileri strGlmustur [4].
Yapilan ilk calismalarda 3500-8500 araliginda kilohertz (kHz)
Olgim birimi olarak kullanilirken; daha sonra implant stabili-
te katsayisi (1SQ) gelistirilmistir. Kilohertz 6l¢ciim birimi, 1-100
araliginda cesitli ISQ degerlerine donusturalmastir [37,42].
ISQ degeri ile implant stabilitesi arasinda dogrusal bir iliski
vardir. 1ISQ degerinin yuksek olmasi implant stabilitesinin iyi
oldugunu; disiik olmasi implant stabilitesinin zayif oldugu-
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nu gosterir. Basarili bir implantta olctlen ISQ dederinin 65'ten
blylk olmasi gerekir. ISQ degerinin 50'den diisik olmasi po-
tansiyel basarisizhigr gosterir [43]. Bir implantin rezonans fre-
kansi zamanla artabilir. implant stabilitesindeki bu artigin ne-
deni kemik-implant ara yliziindeki kemik reaksiyonlaridir [44].
Rezonans frekansi ile ISQ degeri arasinda dogrusal bir iliski
vardir. 1SQ degerindeki 1 birimlik artis rezonans frekansinda 50
Hz'e karsilik gelmektedir [45].

Rezonans frekans analizi yapan ilk ticari cihaz Osstell™ (Integ-
ration Diagnostics, Goteborg, Sweden) cihazidir. Elektronik
teknolojisi sayesinde transdiktord, bilgisayarli analizi ve uyari
kaynagini tek bir cihazda birlestirir. ilk jenerasyon olan bu ciha-
zin transduktori ve rezonans frekans analizorli arasinda direkt
baglantiyr saglayan kablolar vardir [19]. Blyik bir ekipmana
sahip olmasi, cok sayida kablo icermesi, cihazin pahali olmasi,
kullaniminin uzun siirmesi ve zor olmasi dezavantajlari arasin-
dadir. Ayrica bu modelde her aktariciya ait rezonans frekans
degerinin olmasi nedeniyle dlcimlerden 6nce standart bir
degderin kullaniimasi gerekir. Tim bunlar géz 6niine alinarak
hasta basinda analiz sonucunun yorumlanmasina izin veren,
daha basit ve hizli élciimler yapabilen Osstell™ Mentor ciha-
z1 Uretilmistir. Bu modelde transdiiktor ile rezonans frekans
analizorl arasinda verilerin aktarilmasini saglayan manyetik
frekanslardan yararlanilir [46]. Smartpeg adi verilen aktarici,
ucunda manyetik tasiyici bulunan bir cubuktan olusur ve yak-
lasik 4-6 N/cm kuvvet ile implanta baglanir. Cihazin 6l¢iim ucu,
smartpege temas ettirilmeden sadece yaklastirilarak elektro-
manyetik olarak uyarilar gonderir. Smartpeg (izerinde gelen
sinyaller birbirine dik ve 2 yénlii vibrasyon olusturur. Olciim
ucu ile smartpeg arasindaki a¢i 90 derece olacak sekilde ko-
numlandirilir. Klinikte birbirini takip eden 2 ayri 8l¢imin yapil-
masi tavsiye edilmektedir. Olciim sonucu, ISQ degeri ile verilir
[47]. Gelisen teknolojiyle birlikte yeni nesil rezonans frekans
analizorleri (Osstell™ 1SQ ve Osstell™ Idx) gelistirilmistir. Temel
olarak bu modeller de smartpeg uzerinden elektromanyetik
sinyaller aracihiyla 6l¢timler yapmaktadir [48].

13.1. Klinik 1SQ Ol¢iimlerinin Kullanimi ve Yorumlanmasi

Klinik ve radyografik bulgularla birlikte, implant tedavisin-
de yiikleme protokolline karar verilmesi ve implant takibi
boyunca basarisizlik riski altindaki implantlarin belirlenmesi
amaciyla RFA'dan yararlanilir. implant stabilitesinin énemli bir
asamasi olan primer implant stabilitesi lokal kemik kalitesi ve
miktari, implant morfolojisi, cerrahi teknik gibi bircok faktor-
den etkilenir [3,4]. Ayrica implant uzunludu, capi, ylzeyi ve yiv
sayisi her implant sistemi icin spesifiktir. Bu nedenle implant
sistemlerinde RFA degerleri farklihk gostermektedir [12,49].
Fakat belirli bir klinik durumda ayni implant sistemi benzer ISQ
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degerlerine sahiptir. Bazi arastirmacilara gore implant basarisini
ve basarisizhgini ayirt etmek icin kesin bir ISQ degeri yoktur. Bu
durum agizdaki farkh boélgelerde kemik kalitesi ve miktarinin
degiskenlik gostermesi, cerrahi teknik, implant tasarimi ve has-
taya ait faktorler gibi lokal nedenlerle agiklanmaktadir [50,51].
Bununla birlikte, 1SQ degerlerinde belirgin ve progresif bir azal-
manin gortlmesi implant basarisizhgr hakkinda fikir vermekte-
dir [52,53]. Sonug olarak, RFA dlctimleri uzun sire tekrarlanarak
kullanildiginda implant stabilitesi hakkinda yeterli 5ngori de-
Jerine sahiptir.

13.2. Rezonans Frekans Analizini Etkileyen Faktorler [54]
«  Transduser dizayni

«  implantin peri-implant dokulariyla olan baglantisi

+  implantin marjinal kemik altindaki total efektif uzunlugu

» 13.3. Rezonans Frekans Analizinin Diger Yontemlerle
Karsilastiriimasi

Rezonans frekans analizinin, yerlestirme torku ve histolojik ana-
lizlerle karsilastirildigi pek ¢ok calismada sonuglarin birbiri ile
pozitif korelasyon gosterdigi tespit edilmistir [18,55,56]. Fakat
Lages ve ark’nin yaptiklar bir sistematik derlemede I1SQ degeri
ile yerlestirme torku arasindaki korelasyonun istatistiksel olarak
anlamli olmadigi ortaya konmustur [57].

Andreotti ve ark/nin yaptiklar bir sistematik derlemede RFA ve
Periotest® yontemleri arasinda negatif korelasyon oldugu tespit
edilmistir [40]. Bu iki parametre icin yapilan baska calismalarda
ise takip donemindeki performanslari acisindan ISQ degerinin
daha tekrar edilebilir sonuglar verdiginden s6z edilmistir [58,59].

Glauser ve ark!nin yaptiklari bir calismada gelecekte basarisiz
olacak implant grubunda implant yerlestirildikten 1 ay sonraki
ISQ ol¢limlerinde implant stabilitesinde devamli disis tespit
etmislerdir [53]. Fakat Nedir ve ark., bu gorise karsit olarak basa-
risiz implant davranislarinin basarih olanlarla benzer oldugunu,
basarisiz olmalarindan yalnizca 1 hafta dnce ISQ degerlerinde
ani bir duistis yasandigini iddia etmislerdir [60].

Sonug¢

implantin uzun dénem prognozunu tahmin edebilmek icin
implant stabilitesini degerlendirmek son derece 6nemlidir.
Glnimuzde implant stabilitesini dogru bir sekilde 6lgmek icin
kesin bir yontem bulunmamaktadir. Fakat klinikte implant stabi-
litesi hakkinda kabul edilebilir sonuglar veren RFA yontemi kul-
lanilabilir. RFA, implant stabilitesinin degerlendirilmesi icin kli-
nikte tani yontemi olarak kullanilabilecek; glivenilir, uygulamasi
kolay, tekrar edilebilir ve invaziv olmayan bir yontemdir. Saglam
bir teorik temel tizerine kurulmus olmasina ragmen; belirli bir
implant sistemine ait kritik degerin olmamasi gibi belirsizligini
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koruyan konulari da beraberinde getirir. Bu nedenle implant
stabilite yontemlerinin glvenilirligini arttirmak icin daha fazla
arastirmaya ihtiyag vardir.

Maddi destek ve cikar iliskisi

Calismayr maddi olarak destekleyen kisi ve/veya kurulus yoktur.
Bu yazidaki yazarlarin herhangi bir cikar dayali iliskisi yoktur.
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Olgu Sunumu

Aritmi ablasyon oykiisu olan gebenin spinal anestezi esliginde
sezaryenle dogumunda anemi yonetimi

Management of anemia in a parturient with an arrthymia ablation
history for cesarean delivery under spinal anesthesia
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Oz

Preoperatif donemde goriilen aneminin perioperatif donemde hastanede kalis stiresinin uzamasi, yogun bakim ihtiyaci
gibi bircok morbidite ve/veya mortaliteye yol acabilen perioperatif kan transfiizyonu icin glicli bir prediktér oldugu
bilinmektedir. Burada radyo frekans aritmi ablasyon 6ykiisii olan anemik gebenin spinal anestezi altinda elektif sezaryen
sirasindaki dogum ydnetimini sunmayi hedefledik. Glincel kanitlar 1s1ginda, cerrahi 6ncesinde anemi yonetimine gore,
basarisiz oral demir tedavisi nedeniyle halen anemik olan gebe olguda spinal anestezi altinda sezaryenle dogum sirasinda

peroperatif tek doz IV demir tedavisi uygulayarak aritmi ablasyon dykiisii olan gebeye yaklasimimizi sunduk.

Anahtar kelimeler: anemi; intravendz demir tedavisi; sezaryen; peroperatif

Abstract

It has been known that preoperative anemia has been a strong predictor for perioperative blood transfusion that may lead
to various types of adverse events including longer hospital stay, more ICU admission and morbidity and/or mortality.
Hereby, we aimed to present management of an anemic parturient with radiofrequency arrythmiaablation history
scheduled for elective cesarean delivery under spinal anesthesia. Based on the recent evidences related to preoperative
anemia management, we preferred to correct failed oral iron treatment with a single dose of intravenous iron therapy

perioperativelyin our parturient with iron deficiency anemia accordingly.

Keywords: anemia; intravenous iron treatment; cesearean delivery; peroperative
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Giris

Diinya saglik érgiti (DSO) verilerine gdére gebelerde en
stk demir eksikligi anemisi (DEA) gozlenir ve sikhgi yaklasik
%38.2/dir [1, 2]. DSO'ye gore gebelikte anemi icin referans
Hb degeri 1. trimesterde<11 g/dL, 2. trimesterde< 10,5 g/
dL ve 3. trimesterde< 10 g/dLdir[3]. Anemi taramasinda
genellikle Hb ve hematokrit testleri kullanilirken, demir
eksikligi tanisinda serum ferritin, demir dizeyleri ve
transferin satiirasyonu tercih edilir. Serum ferritininin saglikh
yetiskinlerde 15 pg/L'den disik olmasi yetersiz demir
rezervinin gostergesidir. Gebelerde ise fizyolojik olarak
plazma hacminin genislemesiyle goreceli olarak serum
ferritinindeki diisme nedeniyle tartismali olmasina ragmen

DSO bu degeri alt sinir kabul etmektedir [4, 5].

Eger tedavi edilmezse DEA; diisiik dogum agirhigi, prematir
dogum, anne-bebek &limi, enfeksiyon riskinde artis gibi
ciddi sonuclara neden olabilir [1]. Maliyeti disik demir
ve folik asit tedavisiyle bu risklerin ve komplikasyonlarin
azaltmasi icin gebeligin miimkiin olan en erken doneminde
anne adaylarina genelde 60 mg/giin elemental demir ve
400 ug folik asit onerilmektedir [6]. Bir cok lilkenin antenatal
bakim programlarinda demir takviyesi yer almasina ragmen
orta gelirli tilkelerdeki annelerin %30°'dan azinin hamilelikte
>3 ay boyunca demir ve folik asit aldigini gostermektedir [7].
En 6nemlisi de cerrahiden c¢ok kisa bir stire 6nce diizeltilen
preoperatif aneminin per/postoperatif dénemde artan
kan transfizyonu gereksinimine bagl hastanede kals
stiresininuzamasi, yogun bakim ihtiyacini artmasi gibi bircok
morbidite ve/veya mortaliteyi azaltabilecegi bildirilmistir
[8]. Bu nedenle oral demir ve folik asit tedavisine ragmen
halen anemik olan bu gebe olguda spinal anestezi altinda
sezaryenle dogum sirasinda peroperatif tek doz iV demir
tedavisi uygulayarak radyofrekans (RF) aritmi ablasyon
oykusi olan gebeye yaklasimimizi sunmayi amacladik.

Olgu

Term 29 yasinda ASA Il multipar gebe (boy 161 cm, viicut
agirhigi 80 kg ve vicut kitle indeksi 30.9), miikerrer sezaryen
endikasyonuyla elektif sezaryen icin kabul edilmistir.
Olgunun tibbi dykisinden, 2007 yihinda supraventrikiler
tasikardi (SVT) icin RF ablasyon uygulandigi ve metoprolol
suksinat (50 mg/giin) kullanilmakta oldugu ve ayrica
18. gebelik haftasinda oral demir ve folik asit baslandig
Gebenin 24. haftadaki Hb'nin11.6 g/dL

oldugu icin ikinci trimester gebe icin anemi kabul edilmese

ogrenilmistir.

de kurumun antenatal gebelik izlemine gére 60 mg/gln
elemental demir ve 400 pg/giin folik asit &nerilmistir. Ancak
tedaviye ragmen preoperatif degerlendirmede Hb'nin9.8 g/
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dL olmasi Gizerine gebe sorgulandiginda; baslanan oral demir
preparatini mide bulantisi ve kabizlik nedeniyle kullanmadigi
ogrenilmistir. Bunun Uzerine kesin anemi tanisi ve uygun
tedaviyi planlayabilmek amaciyla acilen serum transferin,
demir, demir baglama kapasitesi ve retikilosit sayimi
yapilmistir. Serum transferin degeri 543,14 mg/dL (normal
sinirlar:200-360 mg/dL), serum demiri 19.9 ug/dL (normal
sinir:60-180 ug/dL), serum demir baglama kapasitesi 763 pg/
dL (normal sinir: 155-355 pg/dL), retikilositorani ise: %1.58
(normal sinir: % 0.43-1.36) olarak saptanmistir. Bu sonuclarla
DEA tanisi konularak gebeye intravenéz (IV) demir tedavisi
planlanmistir.

Anestezi yonetiminde gebeye 6nce preoperatif aspirasyon
profilaksisi amaciyla metoklopramid ve ranitidin iV verilip,
(EKG),
basinci ve periferik oksijen satiirasyon (SpO2) ile standart

elektrokardiyografi kalp hizi, non-invazif kan

monitdrizasyonu takiben oturur pozisyonda 12 mg
hiperbarik bupivakain + 10 mcg fentanil + 100 pg morfin
ile spinal blok yapildi. Yenidogan 3380 gram erkek bebegin
1. ve 5. dakika Apgar skorlari sirasiyla 9 ve 10 idi. Umbilikal
kord klemplendikten sonra gebeye bir damar yolundan 20
iU oksitosin/1000 mL Ringer laktat icinde iV inflizyonuna
baslanirken, diger damar yolundan da 500 mg demir
(Ferriccarboxymaltose:FCM, Ferinject® 500 mg flakon, Abdi
ibrahim, istanbul)100 mL serum fizyolojik icinde 15 dakikada
iV inflizyonla uygulandi. Operasyon yaklasik yarim saatte
sorunsuz bitti. Ozgecmisinde SVT nedeniyle RF ablasyon
yapilmis olan gebede ameliyat boyunca kardiyak ritmde bir
degisiklik gozlenmedi. Ameliyat sonunda yaklasik olarak 750
mL kan kaybi oldugu tahmin edildi. Postoperatif 2.glinde
herhangi bir komplikasyona rastlanmadan taburcu edildi.
Postpartum 2.ay kontroliinde Hb14.1 g/dL idi. Preoperatif (iV

demir inflizyonu 6ncesi) ve postoperatif 40. giindeki tam kan

sayimi degerleri sunulmustur (tablo 1).

Tartisma

Basarisiz oral demir tedavisi nedeniyle halen anemik ve
aritmi ablasyon Oykiisu olan gebe olguda spinal anestezi
altinda sezaryenle dogum sirasinda peroperatif tek doz iV
demir tedavisi komplikasyonsuz basariyla uygulandi.

DSO, ireme cagindaki kadinlarda anemiyi 2025 yilina kadar
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%50 azaltmayi kiresel beslenme hedeflerinden biri olarak
tanimlamistir [9]. Gebelikte eritrosit kutlesindeki artis (ek
450 mg demir), fetal ve plasental dokulardaki artis (300 mg
demir), artmis bazal maternal gereksinimler (yaklasik 240mg
demir) ve dogumdaki kan kaybi (yaklasik 250mg demir)
[10]. Tim bu siirecte kadinin ihtiyaci olan ek demir yaklasik
1 gramdir [11].Bircok gebe kadinda maternal hemoraji,
sepsis, bebeklerde disuk dogum adirligi, erken dodum,
psikomotor gelisme geriligi gibi komplikasyonlarla DEA'nin
iliskisi tanimlanmistir.Bu kanitlar i1siginda DSO tarafindan
kadinlara demir replasmani gerektigi konusunda bir kilavuz
yayinlamistir [12]. Bizim olgumuzda feto-maternal hicbir
komplikasyon izlenmedi.

Demir eksikligini tanisinda serum ferritini eger herhangi
baska bir patoloji yoksa direkt depo demirini gosterir.Demir
tasima molekill olan transferrinin dlcimi de plazmadaki
demir miktari yansitir. Normal referans kadinlarda%?12-45'tir.
izole DEA tanisinda hipokromik mikrositer eritrositlerin
yuzdesi kullanilirken, retikiilosit hemoglobini (Ret He) gibi
diger belirtecler inflamatuar durumlarinda teshise yardimci
olur [3]. Bizim olgumuzda hipokrom mikrositer izole DEA
anemisi vardl.

Yuksek seviyelerde demir veya inflamasyona cevap olarak
Uretilen peptid yapida bir hormon olan hepsidin, demir
miktarinin belirlenmesinde oldukga faydalidir. Artan hepsidin,
demirin enteroksit veya makrofajlarda kalarak eritroblast
gelismesine neden olacaktir. Oysa hamileliktedemir igin
yuksek talep nedeniyle hepsidin diserek, 3.trimesterde
saptanamaz (13). Bununla birlikte serum hepsidini, demir
alimindan sonra hizla ylkselir [14] ve DEA’li kadinlarda serum
hepsidini normale dénene kadar demir emiliminin seri
dozlarda veya oral demir siilfatla azaldigi dogrulanmistir[15].
Her ne kadar rutin serum hepsidin Olcimi yapilmasa
da dinyada hepsidin
surdirulmektedir [16].

harmonizasyon cahismalari

Son meta-analizlerde [17, 18] anemik gebelerde dogumdan
4 hafta énce yapilan oral ile IV demir tedavisinin etkinligi
karsilastirldiginda; gerek maternal Hb ve ferritindeki artisin
gerekse hedef Hb konsantrasyonuna ulasmada IV demir
tedavisinin daha basarili oldugu kanitlanmistir. Tek doz veya
yiiksek doz IV demir preparatlariyla (FCM veya izomaltosid)
tedavinin postpartum anemi veya siddetli uterin kanamalardaki
etkinligi randomize kontrolli arastirmalarda gosterilmistir [19,
20]. Postpartum hemorajisi olan (>1000 mL kanama ve Hb 5.6-
8.1 g/dL) kadinlara rastgele iV tek doz 1500 mg izomaltosid
veya eritrosit konsantresi verildiginde;ilV demirin ilk haftada
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retikllositozu ve 3-12 haftalarda da Hb'ini daha cok artirdigi
gosterilmistir (19). Hb 11 g/dL olan DEA tanisi konmus siddetli
adet kanamali kadinlarda yapilan bir arastirmada yiiksek doz iV
FCM (her hafta 1000 mg/15 dk'da hesaplanan doza ulasana dek)
veya 6 hafta oral demir (glinde 3 kez 325 mg) tedavisi sonrasinda;
IV demirin aneminin dizeltiimesinde, demir depolarinin
dolmasinda ve hayat kalitesinin iyilestirilmesinde daha etkin
oldugu gosterilmistir [20]. Bu calismalar dogrultusunda gebe
olgumuzda umbilikal kord klemplendikten hemen sonra tek
doz iV 500 mg FCM uyguladik.

Avrupa rehberine gore, cerrahi kanama riski olan hastalar
cerrahiden 3 ile 8 hafta 6nce degerlendirilmeli eger anemi
varsa, etyolojik neden (demir eksikligi, bobrek yetmezligi veya
inflamasyon) belirlenmelidir. Glincel kanitlar; yetiskinlerde
ve cocuklarda preoperatif anemi varliginda perioperatif kan
transflizyonunun riskinin yiksek oldugunu gdstermektedir
[21]. Bu nedenle klinigimizde 6zellikle dogumlardan once
demir eksikligi anemisini mimkiinse preoperatif yoksa
perioperatif IV demir ile diizeltmeyi tercih etmekteyiz

Froesler ve ark [22], <Hb 11g/dL olan 271 gebede sezaryenile
dogumdan 42 giin 6ncerasgele yaoral yadalV demir (stikroz)
uyguladiklarinda iki tedavinin de anemiyi dilzeltmede
etkili oldugunu ancak IV demirle belirgin olarak daha hizli
dizelme gérmistir. Calismada yalnizca 1 olgu, ilk IV demir
uygulamada gelisen aritmi nedeniyle analizden ¢ikariimistir.
Bizim olgumuzda RF ablasyon 6ykisl bulunmasi nedeniyle
EKG monitdrizasyonu ve ritm takibi ¢ok dikkatli yapildi ve
dekstran icermeyen bir demir preparati olan FCM'nin IV
inflizyonuna bagli herhangi bir advers etki izlenmedi.

Sonu¢

Gebeligin ge¢ donemlerinde oral demir tedavisi ile basarisiz
olunmus cerrahi gerektiren olgularda perioperatif IV demir
tedavisi, DEA'nin hizli ve giivenli dizeltilmesinde akilci bir
tercih olarak gorilmektedir.

*Hastadan aydinlatilmis onam belgesi alinmistir.
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1 Case Report

XXS patient with an XXL aorta

Dev aortik anevrizma
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Abstract

An 85-year-old woman with small body size was referred to our cardiology clinic due to a longstanding nonspecific
abdominal pain. A routine transthoracic echocardiogram revealed a massive ascending aorta aneurysm. A chest CT
demonstrated a huge aneurysm of thoracic and abdominal aorta.

Keywords: aortic aneursym; computed tomography; transthoracic echocardiography

Oz
Kiictk vicut olcllerine sahip 85 yasinda bayan hasta uzun siredir olan nonspesifik karin agrisi sikayeti ile kardiyoloji

poliklinigine basvurdu. Rutin yapilan transtorasik ekokardiyografisinde masif biyklikte bir asendan aort anevrizmasi
tespit edildi. Torakal Aort BT Anjiografide anevrizmanin toraks ve abdominal aort yerlesimli oldugu izlendi.
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Case

An 85-year-old woman with no cardiovascular risk factors
and no previous medical history was referred to cardiology
clinic due to a longstanding nonspecific abdominal pain.
The patient was of small body size (height: 145cm, weight:
40kg,BSA:1.27m2). Clinical examination was unremarkable
and blood pressure was 110/70mmHg. A routine transthoracic
echocardiogram revealed a massive ascending aortaaneurysm
with a diameter of 76mm (Figure 1 - parasternal long axis view,

Figure 2 — apical 5 chamber view, Figure 3 — subcostal view).

Figure 1. Transthoracic echocardiogram (TTE), parasternal long-
axis view, showing the aneurysm beginning just after the sinotu-
bular junction. Asc Ao= ascending aorta, LA= left atrium, RVOT=
right ventricle outflow tract

Figure 2. Transthoracic echocardiogram (TTE), apical 5-chamber
view showing the ascending aorta aneurysm. Asc Ao= ascending
aorta, LA= left atrium, LV= left ventricle

DEMIR et al.
XXS patient with an XXL aorta

Figure 3. Transthoracic echocardiogram (TTE),subcostal view
showing the ascending aorta aneurysm. Asc Ao= ascending aor-
ta, LV= left ventricle, RV=right ventricle

The aortic sinuses (3.1cm) and sinotubular junction (2.7cm)
were mildly dilated when indexed to body surface area
(2.44cm/m2 and 2.12cm/m2respectively).[1] There was only
mild aortic regurgitation. Both ventricles had normal size and
normal systolic function. There was no pericardial effusion.

A chest CT demonstrated an aneurysm of thoracic and abdo-
minal aorta. Maximum dimensions were 78 x 75mm at the le-
vel of mid-ascending aorta. The aneurysm was beginning just
after the sinotubular junction (Figure 4, Panel A -axial contrast
enhanced CT scan, Panel C-sagittal view CT scan) and was ex-
tending up to the celiac artery. An irregular-shape eccentric
mural thrombus with ulceration was found within the ane-
urysm at the thoracic-abdominal levelcausing 50-60% lumen
narrowing (Figure 4, Panel A-red arrows). The presence of a lar-
ge aortic aneurysm in a small size chest was causing trachea
and mediastinum were shift to the right and decrease in lungs’
volumes (Figure 4, Panel B -axial contrast enhanced CT scan of
the ascending and descending aorta).

Surgical treatment was offered, but the patient declined due
to advanced age. Treatment with b-blocker was commenced
with recommendation for tight blood pressure control.[2]
*The study was performed in accordance with the Declaration
of Helsinki’s Good Clinical Practice guidelines and approved
by the local ethical committee. Written informed consent was
provided.
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Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar tizerinde yapilan tim calismalarda, "Yéntem ve Ge-
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.htm)
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde
belirtilmelidir. Turkish Journal of Clinics and Laboratory gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal
izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontemler boliimiinde Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldikla-
rini belirtmek zorundadir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa ¢alismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kuruluslarin yazarlarla olan ¢ikar
iliskileri belirtilmelidir. (Olmamasi durumu da “Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve yazarlarin herhangi bir cikar dayali iligkisi
yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gére yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise
ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmis ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalari “Cumulated Index
Medicus”ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gdsterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo basliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintl dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
duzeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin icinde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagcl S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived mesenchymal stem cells on
wound healing, epithelization and angiogenesis in a tracheal resection and end to end anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editoru olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health Care. A practical guide.
3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editoru olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz TK (eds). American Society of
Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin ad, URL adresi, yazar adlari, ulagim tarihi detayli olarak verilmelidir.

DOI numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katilim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir bagka yere yayin icin goénderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha énce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendirilmede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlar, kitaplar, davet Gzerine yazilan makaleler, elektronik formatta gonderimler ve her tiirden 6n bildirileri icerir."

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Calismanin dizayni

2. Veri toplanmasi, analizi ve sonuclarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editdre sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmahdir)

2. Baslik sayfasi ( Makale bashgi/kisa baslk Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale bashigi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4.Tablo ve grafikler metin icinde olmalidir.
5. Sekiller (En az 300 dpi ¢ozlinirlukte) ayr bir veya daha fazla dosya halinde gonderilmelidir.





