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B Tecnical Note

A novel bileaflet sparing technique during mitral valve replacement:
Lafci’s fold down technique

Mitral kapak replasmant icin yeni bir biliflet koruma teknigi: Laf¢i'nin
katlama teknigi

Gokhan LAFCI'D), Eren GUNERTEM?2 D, Serpil SAHIN? ©, Omer Faruk CICEK** [
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’Medicalpark Ankara Hospital, Cardiovascular Surgery Clinic, Ankara/TURKEY

318 Mart University School of Medicine, Department of Cardiovascular Surgery, Canakkale/TURKEY
*Selcuk University Faculty of Medicine, Department of Cardiovascular Surgery, Konya/TURKEY

Abstract

Sub-valvular apparatus preservation procedure is an additional technique to mitral valve replacement which decrease the
prevalence of low cardiac output syndrome and associated complications that may be seen after mitral valve replacement.
A number of surgical techniques for both bileaflet and posterior leaflet preservation have been described previously.
We aimed to share how we do the bileaflet preservation with a modified technique, Lafci’s anterior leaflet fold down
technique, in selected patients who underwent mitral valve replacement procedure.

With absence of resection and use of same sutures for both sparing leaflet and fixing mechanical valve may shorten
cross-clamping time, and so, we believe that this technique is simple, reproducible when it is appropriate for the patient’s
existing anatomy.
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Introduction

The first reported mitral valve replacement (MVR) procedure
with implantation of the Starr—Edwards prosthetic valve
was achieved in 60’s and involved the complete excision of
mitral leaflets and most of subvalvular apparatus.[1] But low
cardiac output syndrome and complications associated with
mortality were seen after this procedure and since then several
techniques have been developed to decrease the prevalence
of these undesired situations. One of them was sub-valvular
which Lillehei and
colleagues provided a more than 50% reduction in operative
mortality with chordal-sparing techniques.[2-4] After that a
number of surgical techniques for both bileaflet and posterior
leaflet preservation have been described. Athanasiou and
his friends[5] have made a classification and outline of the
currently used preservation techniques in a review.

apparatus preservation technique,

In our clinic, we prefer bileaflet preservation with a modified
technique, Lafci’s anterior leaflet fold down technique, in
selected patients who underwent MVR procedure. From
January 2017 we have used this technique in 11 patients. In
this study, we aim to share how we do it and to preserve the
advantages of this quality technique.

Surgical Technique

Standardized bicaval cannulation is used with exposure of
the valve through either a classic left atriotomy or a transatrial
incision. Careful valve examination is performed in first step.
The existence of prosthetic leaflet impingement risk due to
diffuse calcifications or thickening, massive chordal fusion
and shortness, huge perforations on leaflet surface are the
exclusion criteria. We did not perform this technique to patients
with mitral stenosis because of possible subvalvular narrowing
caused by the calcified and thickened subvalvular apparatus.
We prefer this technique in patients with mitral regurgitation
and in which the repair of the valve is not possible.

Distance between annulus and free edge of anterior leaflet
is divided into three equal zone by two visionary lines. First
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Subvalviiler yapilarin korunmasi mitral kapak replasmani sirasinda ek olarak uygulanan, diistik kardiyak debi sendromu ve
iliskili olabilecek komplikasyonlarin prevelansini azaltan bir prosedurdir. Her iki lifletin ya da izole posteriyor lifletin korunmasini
saglayan birden ¢ok teknik bu zamana kadar tariflenmistir. Biz bu yazida mitral kapak replasmani sirasinda “Lafci'nin anteriyor
liflet katlama teknigi” adini verdigimiz ve uyguladigimiz modifiye bir biliflet koruma teknigini tariflemeyi amacladik.

Herhangi bir rezeksiyon yapmadan tek bir dikis ile hem kapadi andilise sabitleyecek hem de lifletin korunmasini saglayacak bu
teknigin kros-klemp zamanlarini kisaltan, uygun anatomiye sahip hastalarda basit ve uygulanabilir bir teknik oldugu inancindayiz

Anahtar kelimeler: Biliflet koruma; mitral kapak replasmani; cerrahi teknik

of them is called as “line A” and other one as “line B”. Firstly a
3/0 pledgeted “U” shaped Ethibond (Ethicon, Somerville, NJ)
suture with double-armed needle are passed annulus of A2
leaflet through the ventricular surface from the atrial surface.
Secondly, the free segment of anterior leaflet is encircled by the
same everted stitch passed through annulus, and a bite is taken
from “A” to “B” point on the atrial side of the leaflet. Then, when
the “U” shaped stiches passed the “B” point are pulled upwards,
1/3 free segments of the anterior leaflet with attached chordal
segments are folded down and closed to the ventricular surface.
Second and annular segments are folded up towards annulus as
a button box (Figure 1A-B). Also, all the folded segments of the
anterior leaflet provide perfect exposure to facilitate the passing
of the other sutures. After preparing the anterior annulus, the
posterior leaflet and its chordae are completely preserved in
standard technique. Finally, optimal sized mechanical valve is

placed to the annulus with same sutures (Figure 2A-B).

Figure 1. (A) 3/0 pledgeted “U” shaped ethibond suture with double-
armed needle are passed annulus of A2 leaflet through the ventricular
surface from the atrial surface. Secondly, the free segment of anterior
leaflet is encircled by the same everted stitch passed through annulus,
and a bite is taken from “A” to “B” point on the atrial side of leaflet. (B)
Chordal segment are folded down and closed to the ventricular surface

and annular segments are folded up towards annulus as a button box.
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Figure 2. Intraoperative images.

Possible Advantages and Disadvantages

Traditional sparing technique with resection prevents
impingement of mechanical valve due to valve tissue. But
even so it can be considered as a cumbersome technique if we
compare it with our technique. With absence of resection and
using of same sutures for both sparing the leaflet and fixing

the mechanical valve shorten the cross-clamping time.

Without resection we can be sure that we spare all secondary
chordae and this situation provides us a better annulo-
ventricular continuity and thick tissue between annulus and
mechanical valve decreases the risk of paravalvular leakage and
also catastrophic complications such as ventricular wall rupture.

The bite which was passed through the middle of leaflet obtains
a more symmetrical folding and minimizes postprocedural
chordal tension especially for secondary chordae.

Concerns can be also voiced regarding a tendency towards
insertion of a smaller prosthesis and its long-term results if
whole leaflet tissue was preserved without resection. But we
think that careful intraoperative evaluation of mitral valve
complex is essential and help us to foresee these unwanted
consequences. In patients with mitral regurgitation and
existence of annular dilatation, mild commissurotomy may
provide us an adequate annular wideness for efficient sized
mechanical valve. But in patients with diffuse rheumatic
disease we do not prefer this technique because of mitral
secondary orifice can be narrowed by subvalvular tissue.
There seems to be the risk of pulling up papillary muscles
and decreasing the diastolic compliance of left ventricle
but we have not yet encountered this situation owing to
careful inspection of subvalvular appartus. In case of chordal
shortening we do not use this technique also. We have never
had to take down the replacement or abandon this technique.

Comment

Over the past 50 years, concepts for valve preservation
have altered the surgical techniques used for MVR. Many

125 = Turk Klinik ve Laboratuvar Dergisi

investigators have reported the importance of chordal
during MVR during this period.[6-11]
Maintenance of annuloventricular continuity is thought to be

preservation

crucial for preventing progressive left ventricular dilatation
and reduction of ventricular function in postoperative period.
[12] Furthermore valve-sparing MVR decreases the risk of
catastrophic complications such as ventricular wall rupture.
Interest in preservation techniques was stimulated by several
reports. The simplicity and reproducibility of the technique,
as well as the anatomical and pathological characteristics
of the mitral valve is important for selection of surgeon. We
prefer bileaflet preservation and use a modified technique as
we described above. Finally, with absence of resection and
use of same sutures for both sparing leaflet and fixing the
mechanical valve shorten the cross-clamping time, and so,
we believe that this technique is simple, reproducible when
it is appropriate for the patient’s existing anatomy. Further
comparative studies are planned also.
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" Orijinal Makale

Anestezistlerin bariatrik cerrahide ERAS protokolii uygulamalariyla
ilgili farkindahiginin arastirilmasi

The investigation of anesthesia’s awareness on ERAS protocol
applications in bariatric surgery

Ela ERDEM HIDIROGLU'D, Nihal GOKBULUT OZASLAN? [

'"Nusaybin Devlet Hastanesi, Anesteziyoloji ve Reanimasyon Klinigi, Mardin/TURKEY
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0z
Amag: Calismamizin amaci anestezistler arasinda bariatrik cerrahide optimum perioperatif bakim ile ilgili kanita dayali
gelismis perioperatif protokol unsurlari iceren ERAS protokoliiniin farkindaligini arastirmaktadir.

Gereg ve Yontemler: Etik kurul onayi alindiktan sonra anesteziyoloji klinigi asistan ve uzmanlarina yonelik anket ¢alismasi
olarak planlanmistir. Calismamiza hastanemizdeki anestezi klinigi asistan ve uzmanlarinin yaninda, Turk Anesteziyoloji ve
Reanimasyon Dernegi'nin katkilariyla bircok farkh tiniversite ve egitim arastirma hastanesindeki anestezi uzman ve asistanlari
da katilmistir. Anketimiz 27 sorudan olusmaktadir ve toplam 245 anestezi doktoru doldurmustur. SPSS 23.0 paket programi
ile gerekli testler yapilarak degerlendirilmistir.

Bulgular: Yaptigimiz calismada ERAS uygulamalarinin anestezi deneyimine gore karsilastirimasinda; kardiyak risk
degerlendirilmesi, kardiyak indeks ve alkol kullanan hastalardaki yaklasim, BiS ve TOF kullaniminin, nazogastrik tiip kullanimi
ve sivi olarak en sik hangisinin kullanildigi sorularinda anestezi deneyimleri arasinda istatistiksel olarak anlamli bir fark oldugu
(p<0,05) bulunmustur. Preoperatif aclik protokolii uygulayanlarin  post-op bulanti-kusma icin de uygulamalar oldugu
saptanmistir. Tromboprofilaksi uygulayanlarda erken mobilizasyon uygulanma oranlarinin uygulamayanlara goére daha
yuksek oldugu bulunmustur (p<0,05).

Sonug: Anestezistlere uyguladigimiz bu ankette ERAS protokoliiniin bariatrik cerrahide yeteri kadar uygulanmadigi,
anestezistlerin deneyimiyle de bu uygulamalarin farklilik gosterdigi ortaya ¢cikmistir. Her gecen glin 6nemi kanitlanan ERAS
protokolliniin bariatrik cerrahide uygulanmasi icin daha ¢ok bilgilendirmeye ihtiya¢ oldugu sonucuna varildi.

Anahtar kelimeler: ERAS protokoli; bariatrik cerrahi; anestezi
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ABSTRACT

Aim:The purpose of our study is to research the awareness about the ERAS protocol which includes factors about optimum
perioperative care in bariatric surgery, based on the evidence of advanced perioperative protocols.

Material and Methods: After obtaining the required ethics committee permit, a study was planned in the form of a
questionnaire for anesthesiologists and specialists. The questionnaire contains 27 questions in total. Prepared forms were
delivered to anesthesiologists and their assistants by Turkish Society of Anesthesiology and Reanimation electronic mail
group or direct meeting.The analysis of the data was done by using descriptive statistical methods and the comparison of
qualitative data with the SPSS 23.0 program. p <0.05 was considered significant.

Results: In the study, there was a statistically significant difference between the anesthesia experiences in the questions of
cardiac risk assessment, cardiac index, and approach in patients using alcohol, monitoring the depth of anesthesia (BIS) and
muscle relaxant, use of nasogastric tube, and which fluid was used frequently (p <0.05) has been found. It was found that
those who followed the preoperative fasting protocol also had applications for post-op nausea and vomiting. It was found
that early mobilization rates were higher in patients who applied thromboprophylaxis than those who did not (p <0.05).
Conclusion: It was found out that the ERAS protocol is not applied enough in bariatric surgery and it was also found out
that these applications differ with the physician’s experience. In general, we found that anesthesiologists followed general

Keywords: ERAS protocol; bariatric surgery; anesthesia

Giris

Cerrahi sonrasi hizlandinlmis iyilesme (Enhanced Recovery After
Surgery; ERAS) protokolleri ameliyat dncesi organ fonksiyonlarini
korumak ve cerrahi sonrasi stres yaniti azaltarak erken iyilesme
elde etmek icin tasarlanmis bakim modelleridir.[1]

Bariatrik cerrahi tilkemizde ve diinyada giderek popduler hale
gelen ve daha cok tercih edilen, prevalansi da her gecen
gin artan obezitenin
Bariatrik cerrahide ERAS protokoli uygulandiginda cerrahi

tedavi yontemlerinden biridir.[2]

basari artar, iyilesme hizlanir, mortalite ve morbidite azalr.
[3] ERAS protokolliniin kullaniminin yayginlastiriimasi igin
hem cerrahlar hem de anestezistlerin farkindaliginin artmasi
gerekmektedir. Amacimiz anestezistlerin bariatrik cerrahide
ERAS uygulamalariyla ilgili farkindahgini aragtirmaktir.

Gereg ve Yontemler

Calisma, etik kurul izni alindiktan sonra hem hastanemizdeki,
hem dediger Universite ve devlet hastanelerinde calisan
anestezi asistan ve uzmanlarina Tirk Anesteziyoloji ve
(TARD) elektronik posta gru—bu
araciligiyla veya dogrudan gorisile—rek iletildi. Hazirlanan

Reanimasyon Dernegi

anket formu toplamda 27 soruyu icermektedir (Tablo 2,3,4).
Anketimizi toplam 245 anestezi doktoru doldurdu.

Verilerin analizi SPSS 23.0 istatistik paket programi kullanilarak
yapildi. Tanimlayici istatistiksel verilerin karsilastirlmasinin
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ERAS guideline. They should increase their awareness about different surgical approaches like bariatric surgery.

yaninda, niteliksel veriler Pearson Ki-kare, Fisher ve Yates testleri
ile karsilastirildi. p<0,05 degeri anlamli olarak kabul edildi.
Bulgular

Anketimizi 161 kadin, 84 erkek olmak lizere toplam 245 anestezi
asistan ve uzmani doldurdu. Katilimcilarin yas ortalamasi 38,4

+9,0 idi. %47,8 katihmc 10 yildan fazla anestezi tecriibesine
sahipti (Tablo 1).

ERAS'In preoperatif degerlendirmesinde anestezi doktorlarinin
coguASA, AKi, GOLDMAN risk degerlendirme skorlarint kullandigini
belirtti. Yine alkol ve sigara birakma konusunda ERAS'a uyumlu

davrandiklari yanitini verdi. “Preanestezik medikasyon yapiyor
musunuz?” sorusuna ise ylizde 60 oraninda ‘evet’ yaniti verdi.
%95,9'u oral karbonhidrat kullanmadigini belirtti. intraoperatif
dénemde gerekli monitorizasyonun ¢odu anestezist tarafindan
yapildigi goruldi. Anestezistlerin %90 postoperatif analjezi icin
intavenoz tek doz analjezik yaptiklarini belirtti (Tablo 2,3,4).



Tartisma

Calismamizda bariatrik cerrahide ERASIn uygulanmasinda
¢ok Onemli yeri olan anestezistlerin ERAS protokoliine
hakimiyetini 6lgmeye calistik. ERAS protokolleri ameliyat
oncesi, sirasi ve sonrasi kanita dayali degisiklikleri iceren
bakimi kapsamaktadir ve temel ilkeleri ameliyat 6ncesi; hasta
egitimi, rutin mekanik badirsak hazirligindan kaginilmasi,
uzun sureli a¢ kalmanin 6nlenmesi, ameliyat dncesi iki saate
kadar karbonhidratli iceceklerin kullanilmasi, premedikasyon
uygulanmamasi, tromboemboli profilaksisinin saglanmasidir.
Ameliyat sirasinda; normoterminin sirdlrilmesi, asiri sivi
yuklemesinden kaginarak sivi dengesinin saglanmasi, minimal

HIDIROGLU ve ark.
Anestezistler ve bariatrik cerrahide ERAS protokoli

insizyonun uygulanmasi, kisa etkili anesteziklerin kullaniimasi,
vazopressorler ile hipotansiyonun kontrolidir. Ameliyat
sonrasi ise; opoid kullaniminin en aza indirilmesi, erken oral
beslenmeye gecme, epidural dahil olmak uzere non-opiod
analjezi ile agr kontrolliniin saglanmasi, rutin nazogastrik ve
peritoneal dren uygulamasindan kaginma, Uriner kateterin
erken cikarilmasi ve erken mobilizasyonu icermektedir.[2,3]
Hastaneye basvurudan taburculuga kadar yasanacak bu
stirecte bircok aktor yer almakla birlikte basrol oyunculari
olarak cerrah ve anestezist on plana ¢ikmaktadir.

Hastanin preoperatif donemde anestezistler tarafindan

degerlendirilmesi ~ perioperatif ~ anestezi ~ yonteminin
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belirlenmesi ve postoperatif morbiditenin azaltilmasi icin
cok onemlidir.[4] Bizim calismamizda da %93,5 oraninda
ASA, %4,1 oraninda da ASA yaninda p-POSSUM ve
POSSUM skorlarinin kullanildigr ortaya ¢ikti. Kardiyak risk
degerlendirmesinde %60.3'U perioperatif kardiyak mortalite
ve morbidite arasindaki iliskiyi inceleyen indekslerden en iyi
bilineni Goldman indeksini kullandigini belirtmis % 20.6si
ise yeni revize Lee indeksini kullandigini belirtmistir.[5] ERAS
protokollinde risk degerlendirilmesinin dnemi vurgulanmis
fakatherhangibir skala belirtiimemistir.[6] Yapilan calismalarda
sigara ve alkolli en az 4 hafta 6nce birakmanin postoperatif
komplikasyonlari azalttigi gosterilmistir.[7,8] Anestezistlerin
cogu alkol ve sigara birakma zamani konusunda kilavuza
uygun cevap vermislerdir, ancak bu oranin daha da iyilesmesi
icin farkindaligin artmasi gerekmektedir.

dahili
konsdultasyonlari isteme konusunda anestezistler gerekli
belirtmistir.[9,10]
anestezistlerin cogu (%60.4) preoperatif premedikasyon

Preoperatif anemiyi tespit ve tedavi, gerekli

onlemleri aldigini Calismamizda
uyguladigini séylemistir. Ancak opioidlerin ve diger sedatize
ajanlarnin hastanede kalis surresini uzatmasi sebebiyle ERAS

protokoll gereksiz premedikasyon dnermemektedir.[6]

karbonhidrat
verilmesinin hastanede yatis slresini kisalttigi ve postoperatif

Yapilan  calismalarda  preoperatif  oral

insulin direnci gelismesini 6nlemede yardimcr oldugu
%93.9'u
preoperatif aclik protokoli oldugunu belirtmekle beraber
%95.9'u ise karbonhidrat

sorusuna ‘hayir’ cevabini vermistir. Anestezistler tarafindan

bulunmustur.[11]  Calismamizda katilimcilarin

d

“oral kullaniyor musunuz’
preoperatif oral karbonhidratin nadir kullaniimasinin nedeni
bu konudaki veri, tecrliibe, farkindaligin yetersizligi olabilir.
Anestezistler postoperatif bulanti kusma icin protokollerinin
oldugunu, ancak BIS, TOF ve i1si monitorizasyonunu diisiik
belirtmislerdir.[12,13,14]

monitorizasyonu yapilamasa da hipoterminin

oranda kullandiklarini Her ne
kadar s
neden oldugu komplikasyonlardan uzaklagmak icin siklikla
belirtmislerdir.[15]

anestezistlerin genel olarak normal diizeyde fraksiyone 02

bir sitici  kullandiklarini Cahsmada

seviyeleri, normoglisemi, normovolemiyi tercih ettkileri,
sivi uygulamasinda dengeli sollsyonlari kullandiklari tespit
edilmisti. Bu konuda ERAS kilavuzu ile anestezistlerin
uygulamalari arasinda uyum vardir.[16,17] Torakal epidural

analjezinin postoperatif spirometrik dederleri dizelttigi

A~
RaisN
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bilinmesine ragmen[18], bizim calismamizda en ¢ok % 36,7
oraninda iv analjezik tek doz tercih edildigi belirtilirken, sadece
%8.2 oraninda epidural analjezi tercih edildigi gozlenmistir.
ERASkilavuzunda bariatrik cerrahide opioid kullaniminin
azaltilmasi icin  multimodal analjezi ydntemlerinden
bahsedilmektedir.

Arastirmamiza katilan anestezistlerin tromboprofilaksi yaptigi

ve epidural analjezi kullanimindan

ve deliryumu onledikleri gozlendi. Bu da kilavuzda belirtilen
onemli yerlerden biriydi.[19]
Sonu¢

ERAS
kilavuzuyla paralellik géstermektedir. Buna ragmen 6zellikle

Anestezistlerin  perioperatif uygulamalari  genel
bariatrik cerrahi ERAS kilavuzu icin farkindaligin daha da
arttinlmasi gerekmektedir. Bu da diizenli araliklarla yapilan

egitimlerle saglanabilir.
Cikar catismasi / finansal destek beyani

Bu yazidaki yazarlarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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The burden of care on caregiver family members of elders and related
factors in lzmir

[zmir'de yashilara bakim veren aile tiyelerinin bakim verme yiikii ve iliski
faktorler
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ABSTRACT

Aim: We aim at investigating the burden of care and additional related factors of individuals over 65 years old and their

caregiving family members who receive home care services from Bornova District Municipality of Izmir Province.

Material and Methods: The study was designed as a cross-sectional study. The sociodemographic characteristics of the
caregiving family member, the data forms about the care information, and the Zarit caregiving burden scale were used
to measure the burden of care status. Questionnaires addressing Sociodemographic characteristics, daily living activities
and instrumental daily living activities were applied to elderly individuals. Data were analyzed using Student-t-test, Mann-
Whitney U analysis, Analysis of Variance (ANOVA), Kruskal-Wallis variance analysis, and linear regression analysis; p <0.05 was
considered significant.

Results: The average burden of care on caregivers was 31.95 + 13.33. Most of the caregivers were female, married, having
low education, social security, having children, housewives. According to the results of linear regression analysis, a statistically
significant relationship was found between the caregiving family member's health perception, sleep quality status, presence
of physical and economic problems, daily and instrumental life activity status of the elderly and caregiving burden of the
caregiving family member.

Conclusion: Providing support services for the physical and economic problems of caregivers and interventions to make
elderly individuals independent may significantly reduce the care burden of caregiving family members.

Keywords: Caregiver burden; caregivers; elderly; family caregivers; home care
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Amag: izmir ili Bornova ilce Belediyesi'nden evde bakim hizmeti alan 65 yas ve (izeri bireylere bakim veren aile bireylerinin
bakim yukd ve iliskili faktorleri incelemek amacglanmistir.

Gereg ve Yontemler: Calismamiz kesitsel tipte bir calisma olarak tasarlanmigstir. Bakim veren aile Giyesinin sosyodemografik
ozellikleri, bakim bilgilerine iliskin veri formlari ve bakim yiikiinG 6lgmek icin Zarit bakim verme yiki 6lcegi kullaniimistir.
Yash bireylerin sosyodemografik 6zellikleri, glinlik yasam aktivitesini ve enstiirmental glinlik yasam aktivitesini
degerlendiren olcek uygulanmistir. Veriler Student-t-testi, Mann-Whitney U analizi, Varyans Analizi (ANOVA), Kruskal-
Wallis varyans analizi ve dogrusal regresyon analizi kullanilarak analiz edildi; p <0.05 anlaml kabul edildi.

Bulgular: Bakim verenlerin ortalama bakim yiikii 31.95 + 13.33 idi. Bakicilarin cogu kadin, evli, egitim dlzeyi diisiik, sosyal
glvencesi olan, ¢cocuk sahibi ve ev hanimiydi. Dogrusal regresyon analizi sonuglarina gore, bakim veren aile ferdinin
saglik algisi, uyku kalitesi durumu, fiziksel ve ekonomik sorunlarin varligi, yashlarin giinliik ve enstiirmental yasam aktivite
durumu ile bakim veren ailenin bakim verme yiiki arasinda istatistiksel olarak anlamli bir iliski bulunmustur.

Sonug: Bakim verenlerin fiziksel ve ekonomik sorunlarina yonelik destek hizmetlerinin saglanmasi ve yasli bireyleri

bagimsiz kilmak icin miidahaleler, bakim veren aile tyelerinin bakim yukiini 6nemli 6lglide azaltabilir.

Anahtar Kelimeler: Bakici yiiky; bakicilar; yasli; aile bakici; evde bakim

Introduction

Alterations in the environment and lifestyle of the elderly
population increase chronic diseases and the need for special
care. [1] The burden of care of elderly is a prominent social
issue in most countries. [2] The options towards the care of
elderly are shaped by the social, economical, educational
and cultural characteristics of the community. For example,
in numerous societies, respect to the parents, family ties,
economical restrictions lead the family members to take over
the burden of care of elderly. [3]

The need of care for individuals may be defined as the need for
help by other people as a result of their inability or difficulty when
performing periodic or permanent activities due to their physical
or mental disability or old age. Caregiving is a wide spectrum,
and it is not possible to limit this to a single type of assistance.
[4] Zarit et al. defined the concept of the burden as a measure of
perception of its effects on emotional, physical, health, social life
and material issues as a result of caring for their relatives. Instead
of describing the burden of care as an inevitable negative result of
caregiving, it defines it as the caregiver's subjective perception of
the work performed for the needy persons or personal reactions
to the behavior of the caregiver. [5]

Psychological, economical, and work-related problems, the
disruption of family life, and physical health issues were reported as
the consequences of the burden of care for the elderly people. [6]
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In this study, we aimed to elucidate the burden of care on the
family members, who provide care for individuals older than
65 years old, and related factors within the borders of Bornova
district of Izmir, Turkey.

Material and Methods

The population for this cross-sectional study was composed of
individuals over 65 years old and their family members, who
provide home care for them via the home care services of Bornova
municipality. Bornova is a district located in the city center of
Izmir. Bornova Municipality Health Services Department provides
home care services with 1 physician and 2 nurses and other
personnel upon request. Free home care services provided by
Bornova Municipality for elderly adults include patient care and
personal care assistance. We aimed at including all the elderly,
who fulfils the criteria defined in this study without further
sampling. The inclusion criteria consist of receiving homecare
services of the municipality of Bornova, being at least 65 years
old, and being cared of by a family member. On the other hand,
receiving professional care and unwillingness to participate in
the study were defined as the exclusion criteria.

Among them, the number of individuals who were over 65
years old and who benefit from the home care service of
the municipality was 228. In this study, the elderly and their
caregivers living in 208 households (91%) were visited at their
home and data were collected through face-to-face interviews.



The posthoc power analysis of this study was conducted by
the G Power software. The following parameters, where the
sample size was 208, the alpha error was 0.05, the effect size
was 0.51 (Partial R2=0.34), resulted in 100% power.

Two separate data collection forms were created: caregiver
and care receiver forms. The form of the caregiver consisted
of sociodemographic characteristics, information on care
status and care burden scale. The form for the care receiver
included sociodemographic characteristics, health status,
Katz's Activities of Daily Living (ADL) and Lawton and Brody's
Instrumental Activities of Daily Living Index (IADL).[7, 8]

Zarit Burden Interview (BI) was used in the study. [5] Itis a scale
that provides one-dimensional and general measurement of
maintenance load. Turkish validity and reliability study was
conducted by inci and Erdem in 2006. [4] The care burden
scale is a self-report scale. In the scale, some questions address
the relationship between caregiver's health, psychological
well-being, financial status, social life, caregiver and elderly
individual. The caregiver specifies the frequency of discomfort
in each item on a 5-point Likert-type scale. The scoring of each
item ranges from 0 to 4 points. In total, a minimum score of
0 and a maximum score of 88 is obtained, where the higher
score indicates higher maintenance load. [4] Cronbach alpha
coefficient of the scale used in this study is calculated to be 0.85.

Written permission was obtained from the Ethics Committee
of Clinical Researches of Ege University Faculty of Medicine
and Bornova Municipality to conduct the study.

In the evaluation of the data, version 20.0 of the SPSS statistical
program was used. While evaluating the data, Student-t-test,
Mann-Whitney U analysis, Variance Analysis, Kruskal-Wallis
variance and linear regression analysis were performed for
comparisons according to maintenance load. In statistical
analyses, p <0.05 was considered significant.

Results

First of all, 60.6% of the elderly individuals were women and the
mean age was 80.2 + 8.4 (min: 65, max: 105). The ratio of elderly
caregivers was 32.2%. The ratio of elderly individuals with primary
education level or lower was 89.9% and that of elderly individuals
who had been cared for had at least two chronic diseases
(multimorbidity) was 80.3%. The percentage of the elderly who
received care and had a disability is 57.2%. Moreover, 63.5% of
elderly individuals who received care were fully dependent or
semi-dependent in terms of daily living activities. The ratio of the
elderly who were fully dependent or semi-dependent in terms of
instrumental daily living activities was 87%.

A~
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Among the family members taking care of the elderly
individuals who participated in the study women make
up the majority by 81.5%. The mean age of the caregivers
was 57 + 14.7 (min: 20, max: 90). The ratio of caring family
members, who were married was 78.4%. In addition, 92.3%
of the caregiving family members lived in urban centers. It
was found that 10.1% of the caregiving family members were
illiterate and 48.1% were primary school graduates. The ratio

of the participating caregiving family members who were
housewives 53.8% (Table 1).
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Besides, 43.3% of the caregiving family members were children
of the elderly, 33.7% were spouses, 18.3% were brides and
4.3% were grandsons. Among the caregiving family members,
79.8% said they loved and cared because they had family ties
with the elderly, 1.9% said that they cared because the elderly
provide economic contributions.

The mean care burden score of the caregiving family members
participating in the study was 31.95 + 13.33 (min: 5, max: 65).
When the average living status of caregiving family members
and the burden of caregiving were examined, It was found out
that there was a statistically significant relationship between
the burden of caregiving and home-sharing (p = 0.006), the
elderly as a family responsibility (p = 0.012), spent during the
day (p = 0.009), health perception (p <0.001), smoking status
in the caregiving process (p <0.001), sleep quality (p <0.001),
caregivers with physical health problems (p <0.001), economic
problems (p <0.001) (Table 2). The mean care burden score of
the caregivers of the elderly who were independent of IADL
and ADL was found to be significantly lower than the other

groups (p <0.001 / p = 0.002) (Table 3).
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Inunivariate analyses, linear regression analysis was performed
with independent variables with a statistically significant
difference between the caregiving burden score average of
caregiving family members. There was a statistically significant
relationship between health perception of the caregiving
family member, sleep quality status, presence of physical
and economic problems, ADL and IADL status of the elderly
and caregiving burden of the caregiving family member.
Significant variables were found to explain 34% of caregiving
burden status of caregiving family members (Table 4).

Discussion

The burden of care for the elderly people are on the shoulders
of the family members in Turkey, where the average age
of the population is in a steady rise. In accordance with the
previous publications on this subject, (75.5%-83.4%) in
Bornova, which is one of the most populous districts of Izmir,
most the caregivers are female members of the family (81.5%).



Elderly people living in Bornova district have heterogeneous
characteristics and different socioeconomic conditions. Those
with poor economic conditions, who are mostly cared for by
their spouses or family members, request care from Bornova
Municipality. The increasing age of caregiving spouses and
the existence of their health problems especially increase
the burden of care. [4,9] Care of the elderly is seen as the
responsibility of women in both eastern and western societies
in the world. [10] Caregivers provided 19.7% of the expenses
of the elderly people who took part in the research. Caregiving
family members who reported poor income perception
constitutes 20.2% of participants. "Elderly with Statistics 2018"
according to the report 15.5% of the elderly population in
Turkey was determined to be poor. In general terms, the ratio
of people in Turkey indicating the worst of the household
income was 20.1%. In our study, the percentage of elderly
individuals whose expenses are undertaken was similar to
the percentage of poor elderly in the general population. [11]
Ergin (2016) stated that the number of elderly who did not
qualify for retirement in our country was high and the social
support provided by the state was little and small. [12] This
situation shows the need for a family support in meeting the
expenses of the elderly individual and explains the high level
of support given by the municipality.

The caregiving burden of the caregiving family members was
31.9+13.3 points. The average maintenance score is quite high.
In the literature, when the studies using Zarit's care burden
scale are examined; (2016) in Ankara, Unver et al. (2016) found
that the caregiving burden of family members caring for the
elderly was 38.7 £ 13.7. [9] In the Or’s (2013) study, the mean
care burden score was found out to be 32.63 + 15.72. [13] In
a study examining the care burden of caregivers for elderly
people with dementia, covering eight European countries, the
average care burden was found out to be 24.9. The long-term
institutional care service network was effective in lowering the
average care burden score in Europe. [14]

According to linear regression analysis, it was revealed that
family members who perceive their health conditions as poor,
have higher care burden than those who perceive them as
good. In the literature, there are similar studies that express
the relationship between health perception and care burden.
[15,16] An individual with poor health perception may have
higher difficulty in providing care and this may increase the
burden of care.

The burden of care was found out to be significantly higher
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among the caregiving family members who had impaired
sleep quality and who had little sleep. Zarit et al. (1980) stated
that sleep disturbance is a difficult condition to tolerate
during the caregiving process. [5] It may be thought that the
sleep quality of the elderly individuals whose sleep patterns
are disrupted and the lack of necessary resting time due to the
intensity of caregiving may be a factor in the sleep quality of
the caregiving family members. While the emotional burden
of caregiving causes sleep disturbance, it is also understood
that sleep disturbance may have a negative effect on care load
and may have a double effect.

In this study, the caregiving burden of caregiving family
members was found out to be statistically significantly more
than those who had physical health problems in the care
process. An increase in the relationship between caregiving
and physical health problems was identified in the literature.
[16,17] Physical health problems experienced by caregivers
will lead to situations such as complicating or preventing
them from performing tasks during caregiving. Also, Pinquart
and Sorensen (2007) reported in their meta-analysis that
caregivers with poor physical health were more burdened and
depressed. [18]

When the relationship between the economic burden
experienced by the caregiving family member and the care
burden is examined; the care burden of caregivers with
economic problems is higher than those without care. Salama
and El-Soud's (2012) study in Egypt found out that the care
burden was significantly lower in the caregivers of elderly
people who indicated their financial status as adequate.
[19] Yoon (2003) reported in Korea that caregiving burden
decreased as the level of caregivers increased and that there
was a negative relationship between them. [20] Caregivers
suffer financially due to the elderly's treatment, care costs and
the inability to continue work. Financial distress affects the
physical and emotional health of the person negatively. The
negative impact on physical and emotional health may lead
to anincrease in the burden of care for caring family members.

As the dependency of ADL and IADL increases, the burden
of care increases. Also, there is a linear positive relationship
between ADL and IADL scores and care burden score. In
the literature, it is suggested that the burden of caregivers
increases as the elderly dependency status of ADL and IADL
increases. [21-23] The increase in the dependency of the
elderly may lead to more physical and emotional difficulties
for the caregiver and intensify the burden of caregiving.
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Limitations

The answers to the questionnaire are based on the notifications
and subjective evaluations of the caregivers and the elderly
(health, household income, sleep quality). The results cannot
be generalized because the study was included the elderly
and the caregiving family members receiving services from
the municipality. There is a limitation in terms of causality
from the cross-sectional design of the study. Few parts of
the interviews with the caregiving family member had to
be conducted in the presence of the elderly individual. This
probably prevented caregivers to adequately articulate the
difficulties experienced by caregivers.

Conclusion

To sum up, the health perception, the sleep quality status, the
presence of physical and economic problems, the ADL and
IADL status of the elderly appear as the factors influencing
the burden of care. Our data suggest that addressing these
factors primarily will facilitate the mitigation of burden of
care. Training of caregivers should be revised with a focus
on their physical efforts and minimization of their problems.
This will help to reduce both the potential physical problems
and the burden of care. Burden of care should be mitigated
by providing physical and mental health support to family
members that are the caregivers of the elderly. Determining
the economic situation of caregivers and providing financial
support to caregivers will aid to reduce the burden of care. The
elimination of the burden of care will enhance the quality of
elderly care.
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inflamatuvar parametrelere etkisi
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Abstract

Aim: Non-dipping pattern in blood pressure increases the risk of cardiovascular diseases in hypertensive patients.
Inflammation is responsible for the etiopathogenesis of cardiovascular disease and non-dipper hypertension. We aimed
to determine the effect of cardiac rehabilitation on inflammatory parameters in non-dipper hypertensive patients.

Materialand Methods: Medically treated 56 dipper hypertensive patients were compared with 58 non-dipper hypertensive
patients in terms of clinical and demographic features. All non-dipper hypertensive patients were referred to the cardiac
rehabilitation program for 16-week duration. As inflammatory parameters, C-reactive protein (CRP) and neutrophil-
lymphocyte ratio (NLR) were measured before and after cardiac rehabilitation. At the end of cardiac rehabilitation 24-h
ambulatory blood pressure monitoring was repeated and diurnal variation was analyzed.

Results: No significant difference was found between dippers and non-dippers in terms of age, gender, daytime systolic
and diastolic blood pressure, while nighttime systolic and diastolic blood pressure was higher in non-dippers. Baseline
inflammatory markers such as CRP (0.46+0.19 vs. 0.38+0.19) and NLR (2.21+0.69 vs. 1.82+0.69) were found higher in non-
dippers than in dippers (P=0.019 and P=0.004, respectively). After the cardiac rehabilitation program, both CRP (0.46+0.19
vs. 0.41+0.16; P=0.012) and NLR (2.21£0.69 vs. 2.07+0.66; P=0.005) significantly decreased in non-dippers. Cardiac
rehabilitation program had no effect on the diurnal variation of blood pressure in non-dippers. Out of 58 non-dippers, six
patients transformed from non-dipper to dipper pattern after cardiac rehabilitation.

Conclusion: This study showed that cardiac rehabilitation reduces the inflammatory parameters that constitute the
cardiovascular risk markers in non-dipper hypertensive patients.
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dipper hypertension
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Amag: Hipertansif hastalarda kan basincinin diismemesinin kardiyovaskiiler hastalik riskini artirdigr gosterilmistir.
inflamasyonun kardiyovaskiiler hastalik ve dipper olmayan hipertansiyonun etiyopatogenezinden sorumlu oldugu
bilinmektedir. Dipper olmayan hipertansif hastalarda kardiyak rehabilitasyonun inflamatuvar parametrelere etkisini
belirlemeyi amacladik.

Gereg ve Yontemler: Tibbi tedavi goren 56 dipper hipertansif hasta, klinik ve demografik 6zellikler acisindan 58 dipper
olmayan hipertansif hasta ile karsilastirildi. Dipper olmayan tiim hipertansif hastalar 16 haftalik kardiyak rehabilitasyon
programina sevk edildi. inflamatuvar parametreler olarak, C-reaktif protein (CRP) ve nétrofil-lenfosit orani (NLR) kardiyak
rehabilitasyondan once ve sonra 6lglldi. Kardiyak rehabilitasyonun sonunda 24 saatlik ambulatuvar kan basinci
monitorizasyonu tekrarlandi ve ditirnal varyasyon analiz edildi.

Bulgular: Yas, cinsiyet, glindiiz sistolik ve diyastolik kan basinci acisindan dipper ve dipper olmayanlar arasinda anlamli
fark bulunmazken, dipper olmayanlarda gece sistolik ve diyastolik kan basinci daha yiiksekti. inflamatuar belirtecler olarak
baslangic CRP (0,46+0,19'akarsi0,38+0,19) ve NLR (2,21 £0,69'a karsilik 1,82+ 0,69) dipperlere kiyasla dipper olmayanlarda
daha ylksek bulunmustur (sirasiyla P = 0,019 ve P = 0,004). Kardiyak rehabilitasyon programindan sonra, hem CRP (0.46
+ 0.19'a karsi 0.41 = 0.16; P = 0.012) hem de NLR (2.21 + 0.69'a karsi 2.07 £+ 0.66; P = 0.005) dipper olmayanlarda 6nemli
Olclide azaldi. Kardiyak rehabilitasyon programinin, dipper olmayanlarda kan basincinin giinlik degisimleri izerinde
hicbir etkisi yoktu. Dipper olmayan 58 kisiden 6's1, kardiyak rehabilitasyondan sonra dipper olmayan modelden dipper
paterne donistu.

Sonug: Bu calisma, kardiyak rehabilitasyonun dipper olmayan hipertansif hastalarda kardiyovaskiler risk belirteclerini
olusturan inflamatuvar parametreleri azaltabilecegini gostermistir.

Anahtar kelimeler: Ambulatuvar kan basinci monitorizasyonu; kardiyak rehabilitasyon; hipertansiyon; inflamatuvar

belirtecler; non-dipper hipertansiyon

Introduction

Systemic blood pressure (BP) has a circadian rhythm
characterized by higher values in the morning and marked
decrease during sleep at least 10-20% of daytime value.
Less than a 10% nocturnal decrease in systolic and diastolic
blood pressure compared to daytime values is called the non-
dipping pattern.[1] Non-dipper hypertensive patients have
an increased risk of cardiovascular events.[2] Previous studies
examined the effect of aerobic exercise on blood pressure in
non-dipper hypertensive patients.[3,4]

Inflammation is responsible for the etiopathogenesis of
both cardiovascular events and non-dipper hypertension.
[5-7]1 Regular exercise programs can improve cardiovascular
health in non-dipper hypertensive patients by helping
reduce inflammatory markers. Cardiac rehabilitation (CR) is a
graded exercise program tailored to the patient’s preferences,
possibilities, and physiologic reserve. Despite being safe,
effective, and a guideline-recommended treatment to
improve the quality of life, exercise training remains grossly

underutilized. Cardiac rehabilitation improves prognosis in

addition to cardiac functions and exercise capacity in patients
with cardiovascular diseases.[8] The effect of exercise on
inflammatory markers depends on the duration and intensity
of the exercise and the patient's characteristics.[9] Therefore,
this study aimed to examine the effect of CR programs on
inflammatory markers in non-dipper hypertensive patients.

Materials and Methods
Population of the Study

The study was conducted between November 2018 and
March 2019 and the 24-hour (h) ambulatory blood pressure
measurement (ABPM) was performed on all hypertensive
patients. From 24h ABPM database of our institution, 56 dipper
hypertensive patients and 65 non-dipper hypertensive patients
were recruited to study after getting informed consent. All
non-dipper patients were referred to a 16-week CR program.
Patients who will not be admitted to CR program were excluded
from the study (Figure1). Dipper hypertensive patients were
excluded from the CR program. The body mass index (BMI) was
calculated as weight (kg)/height (m2) for all patients. All patients
were taking antihypertensive therapy (angiotensin-converting
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enzyme inhibitors, or angiotensin Il receptor blockers or Ca-
channel blockers) for at least three months before the study.
The 24-hour noninvasive ABPM allows the detection of blood
pressure (BP) circadian rhythm and dipping or non-dipping
pattern. The 24-h ABPM and BMI measurements were repeated
for all non-dipper patients 24 h after the completion of the
16-week CR program. The 24-h ABPM was performed using a
mobile compact digital recorder (Delmar Reynolds, Tracker
NIBM2, Hertford, the United Kingdom).

56 Dipper 65 Non-dipper
Hypertensive Hypertensive
patients patients
7 Non-dipper
»| Hypertensive
patients refused
to admit to CR
program
\ \
CRP, blood CRP, blood
count count

58 Non-dipper
Hypertensive patients
admitted to CR

CRP, blood
count,
24h ABPM

Figure 1. Study Protocol

This study was approved by Ethics Committee of the
Haydarpasa Numune Research and Training Hospital,Research
and Ethic Committee on 22.10.2018 with the number of
2018/63. Informed consent was taken from the patients
enrolled in this study. The study was carried in compliance
with the Declaration of Helsinki.

Exclusion Criteria

Patients who had previous cardiovascular disease,
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electrocardiographic evidence of cardiac arrhythmias, clinical
and echocardiographic evidence of heart failure (EF<50%),
patients with stage >2 hypertension, diabetes mellitus, and
chronic kidney disease with a glomerular filtration rate of <60
ml/min 1.73m2, inflammatory-rheumatologic diseases were
excluded from the study.

Biochemical and Hematological Laboratory Findings

C-reactive protein values (CRP) were measured before and
after the CR program. The reference value for CRP was 0-0.5
mg/dl. Fasting venous blood samples were collected in pre-
cooled 4.9 ml EDTA monovets. Blood samples were collected
at the beginning of the program and were repeated within
48-72 h after the completion of CR program. The analysis
was conducted with an automatic cell counter (Sysmex
XN-450; Nordestedt, Germany). Hematological parameters
(hemoglobin (HGB), white blood cell (WBC), neutrophil,
lymphocyte, monocyte and platelet counts were analyzed. The
neutrophil-lymphocyte ratio (NLR) was calculated by dividing
the number of neutrophils into the number of lymphocytes.

Cardiac Rehabilitation Program

This program was conducted in the CR unit of our hospital.
All non-dipper hypertensive patients were admitted to a 16-
week moderate-intensity aerobic exercise program adapted
to their comorbidities and physical limitations. First, all
eligible patients took a submaximal cycle ergometer test.
The exercise program was tailored for each individual patient
according to their test results. For this program, 40%-60% of
patient maximal exercise capacity was calculated according
to their comorbidities and an interval training aerobic
exercise program was uploaded to the cardiac rehabilitation
cycle ergometers for each patient. The intensity of exercise
was determined by Karvonen formula (10). The target heart
rate (HR) for 40%-60% (moderate) intensity program was
calculated as a [(40%-60%) X (max HR - Resting HR) + (Resting
HR)]. The frequency of exercise was gradually increased. First,
each program included 60-minute aerobic exercise sessions
on a cycle ergometer twice a week at 40%-60% of each
patient’s maximal exercise capacity for the first 4 weeks. Then
the frequency was increased to three times a week at 40%-
60% of maximal capacity for the remaining 12 weeks. Each
program included 60-minute aerobic exercise sessions with
a 5-minute warm-up, 50-minute active phase, and 5-minute
cool-down. On each session, cardiac rehabilitation nurses
evaluated patients’ Borg scale. By adjusting their program,
it was ensured that patients remained at an 11-13 rating of



perceived exertion on the 6-20 Borg Scale.[11] All exercises
were planned and supervised by physiotherapist.

Statistical Analysis

Continuous (non-categorical) variables were expressed as + SD
while categorical variables were expressed as percentages.
Kolmogorov-Smirnov and Levene tests were performed to test
the normal distribution of variables. Chi-square test or Fisher’s
exact test was used for categorical variables depending on the
estimated cell value. For non-categorical variables, Student's
t-test was used  wherever possible, while Mann Whitney U
test was used when the data did not show normal distribution.
The paired t-test was used for repetitive measurements of
continuous variables. Pearson correlation analysis was done
between variables. Statistical analyses were performed using

SPSS 22.0 (SPSS Inc., Chicago, IL, USA) program.
Results

No significant difference was found between the dippers and
non-dippers in terms of age, gender, daytime and nighttime
heart rate, daytime systolic blood pressure (SBP), daytime
diastolic blood pressure (DBP), and BMI (P=0.786; P=0.717;
P=0.063; P=0.898; P=0.691; P=0.202; P=0.076, respectively).
However, it was observed that nighttime SBP and nighttime

DBP were significantly higher in non-dippers than in dippers
(P<0.001 for both) (Table 1).
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There was no significant difference between dippers and non-
dippers in terms of WBC, HGB, and the numbers of platelets,
neutrophils, and monocytes (Table 2). However, it was
observed that the number of lymphocytes was significantly

lower in non-dippers (P=0.001).

Considering the comparison of two groups in terms of
inflammatory parameters, CRP (0.38+0.19 vs. 0.46+0.19) and
NLR (1.82+0.69 vs. 2.21+0.69) were found to be significantly
higher in non-dippers (P=0.019, P=0.004, respectively) (Table 2).

Before and After the Cardiac Rehabilitation

Considering the 24-h ABPM after the 16-week CR program,
there was no significant difference in BP parameters of
non-dippers (P >0.05 for all) while daytime heart rate (HR)
decreased significantly after CR (P<0.001) (Table 3). Out of 58
non-dipper hypertensive patients, only six patients (10.34%)
transformed from non-dipper to dipper hypertension after CR.
Additionally, the BMI values significantly decreased in non-
dippers after CR (26.304+2.22 vs. 25.64+2.19, P<0.001).
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The CRP (0.46%0.19 vs. 0.41+0.16) and NLR (2.21+0.69 vs.
2.07+£0.66) significantly decreased after CR (P=0.012 and
P=0.005, respectively) (Table 4). We found a moderate and

positive correlation between CRP and NLR before and after CR
(r=0.518; P<0.001 and r=0.575; P<0.001, respectively) (Table 5).

Discussion

In our study, the cardiac rehabilitation program had no
effect on the dipping pattern of blood pressure. However,
CRP and NLR as known to cause adverse cardiac effects were
significantly decreased by CR.

With 16-week CR, we did not get any significant changes
on diurnal blood pressure rhythm in non-dippers. Similarly,
Nami et al. found that aerobic exercise training resulted
in a blood pressure-lowering effect in dippers but failed in
reducing diurnal and nocturnal blood pressure values in
nondippers.[3] According to a meta-analysis by Cornelissen
et al. aerobic exercise caused a significant decrease in the 24-h
ABPM, daytime SBP and daytime DBP, while it had no effect
on nighttime blood pressure parameters.[12] Sympathetic
activity increases during the day and decreases at night,
accompanied by an increase in parasympathetic activity at
night.[13] In fact, decreasing BP parameters due to aerobic
exercise can be associated with the reduction in daytime
sympathetic activity or increase daytime parasympathetic
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activity with exercise.[14] However, aerobic exercise may not
cause a significant change in nighttime BP parameters due to
lower sympathetic nervous system activity at nighttime than
a daytime.[15] Nevertheless, in our study aerobic exercise did
not cause a significant change in daytime BP parameters. The
difference between this study and their meta-analysis [12] can
be related to different patient profiles. Because non-dipper
patients were not evaluated in their meta-analysis.

According to hematological laboratory findings, numbers
of WBC, neutrophils, monocytes, and platelets were similar
between dippers and non-dippers in our study. However, the
number of lymphocytes was significantly lower in non-dippers
than in dippers. The hematological findings in this study were
similar to the findings of the study by Sunbul et al. In their
study, only the number of lymphocytes was significantly lower
in non-dippers than in dippers.[7] But, they did not evaluate the
hematological parameters after aerobic exercise. Barttlet et al.
found that moderate-intensity aerobic exercise did not affect
the total counts of WBC, neutrophil, lymphocyte, and monocyte
in sedentary adults.[16] Moreover, moderate-intensity exercise
did not cause a significant increase in the number of immune
cells while improving immune cell activity.[16] Natural killer
lymphocytes (NK) are an important component of the natural
immune system. Nieman et al. showed that moderate-intensity
exercise program improved the NK cell activity without
increasing the number of NK cells.[17]

It has been shown that CRP, which is an indicator of
inflammation, decreased after CR in patients with coronary
arterial bypass operation.[18] It has been understood that CRP
is an independent predictor of atherothrombotic risk related to
cardiovascular events beyond being an inflammatory marker.
Ermis et al. reported that CRP was significantly higher in non-
dippers than in dippers like in our study.[6] However, they did
notinvestigate CRP in non-dippers after aerobic exercise.[6] CRP
significantly decreased in non-dippers after CR in our study. CRP
is synthesized in the liver, smooth muscle cells, macrophages,
endothelial cells, lymphocytes, and adipose tissue as a response
to inflammatory cytokines.[19] The decrease in CRP levels this
study might be associated with the effect of CR on adipose
tissue. Previous studies showed that weight loss is significantly
associated with reduced CRP[20, 21] Similarly, BMI values
decreased in non-dippers after CR in our study.

CRP level is sensitive to the severity of the inflammatory
process and changes according to the degree of inflammation.
Studies showed that there was an interaction between leptin



and CRP levels.[16, 22] It was shown that increased leptin levels
increase CRP levels in the cell culture medium.[22] Another
study was also reported that moderate-intensity exercise
decreased leptin levels.[16] We postulate that CR might have
decreased CRP levels by reducing leptin levels. Further studies
can shed light on this subject.

It is known that NLR, which is an indicator of systemic
inflammation, is associated with adverse cardiovascular
events. Additionally, NLR also has an important role in risk
stratification.[23] Previous studies showed that NLR was
higher in non-dippers as in our study.[7] The lymphocyte
counts decrease due to increased lymphocyte apoptosis as
inflammation continues.[24] We speculate that, in our study,
CR program decreases the inflammation that leads to mildly
increment in lymphocyte counts and mildly decrement in
neutrophils in non-dippers. Additionally, NLR significantly
decreased in non-dippers after CRin our study. Thus, reduction
of NLR without causing a significant change in immune cell
counts in non-dippers could be evidence of suppression of
inflammation by CR.

This study is a cross-sectional study with a relatively small
sample size. We could not control confounding factors that
could affect CRP and hematological parameters. So, our results
should be verified in the multi-center prospective longitudinal
studies with larger sample sizes. In addition, there is no follow-
up for major adverse cardiac events. The limitations of this
study should be considered while interpreting the results.

Conclusion

CRP is both a predictor of cardiovascular diseases and a
prognostic marker in cardiovascular diseases in asymptomatic
patients (25). Therefore, CRP plays a more important
role than other inflammatory markers in cardiovascular
diseases. Moreover, NLR is an important marker that plays
a role in determining the prognosis of cardiovascular
diseases. Increased NLR is associated with poor prognosis in
cardiovascular diseases. While CR did not cause a significant
change in BP parameters in non-dippers, it significantly
decreased CRP and NLR of inflammatory markers. Cardiac
rehabilitation might help reduce cardiovascular events by
decreasing inflammatory markers in non-dipper hypertensive
patients. Further studies can shed light on this matter.
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Abstract

Aim: Mitochondrial DNA (mtDNA) polymorphisms can be considered as a molecular marker in susceptibility to various
types of cancer. In this study, we aimed to investigate the potential relationship of mtDNA polymorphisms with disease
etiopathogenesis in patients with hematological malignancy.

Material and Methods: This study was carried out with the participation of 80 patients diagnosed with hematological
malignancy and 80 healthy individuals in the Department of Medical Genetics, Atatiirk University. In all participants, 13
polymorphism regions of 6 coding genes of mtDNA were investigated by Polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP) method. SNPs evaluated in the study; NADH dehydrogenase subunit 5-13704 (C>T),
Cytochrome b 15315 (C>T), 12S rRNA 740 (G>A) and 680 (T>C), Cytochrome C Oxidase | 7319 (T>C), -7444 (G>A),
Cytochrome C Oxidase Il 8252 (C>G), 7660 (G>A), 7975 (A>G), 8014 (A>G), 8113 (C>A), 8152 (G>A) and tRNA lysine 8310
(T>C) were identified as.

Results: ND-5 13704 (C>T) polymorphism was statistically significant in patients with hematological malignancies
compared to healthy controls (p = 0.001). There was no significant difference between patients and controls in other
evaluated polymorphisms.

Conclusion: Although the findings obtained from this study suggest that mtDNA ND-5 13704 (C>T) polymorphism
may play a role in the etiopathogenesis of hematological malignancies, large-scale studies are needed to determine the
importance of this polymorphic region.
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Oz
Amag: Mitokondriyal DNA (mtDNA) polimorfizmleri, cesitli kanser tlrlerine duyarlilikta molekiler bir belirte¢ olarak
distndlebilir. Bu calismada, hematolojik malignite tanili hastalarda mtDNA polimorfizmlerinin hastalik etyopatogenezi

ile muhtemel iliskisini arastirmayi amacladik.

Gereg ve Yontemler: Bu calisma Atatiirk Universitesi Tibbi Genetik Anabilim Dali'nda hematolojik malignite tanisi almig 80
hasta ve 80 saglikh bireyin katilimiyla gerceklestirildi. Tim katihmcilarda, mtDNA'nin 6 kodlama genindeki 13 polimorfizm
bolgesi, PCR-RFLP yontemi ile arastirildi. Calismada degerlendirilen SNP'ler; NADH dehidrojenaz alt birimi 5-13704 (C >T),
Sitokrom b 15315 (C>T), 12S rRNA 740 (G>A) ve 680 (T>C), Sitokrom C Oksidaz 1 7319 (T>C), 7444 (G>A), Sitokrom C Oksidaz
118252 (C>Q), 7660 (G>A), 7975 (A>G), 8014 (A>G), 8113 (C>A), 8152 (G>A) ve tRNA lizin 8310 (T>C) olarak tanimlandi.

Bulgular: ND-5 13704 (C>T) polimorfizmi, hematolojik maligniteli hastalarda saglikli kontrollere gore istatistiksel olarak
anlamli bulundu (p=0,001). Degerlendirilen diger polimorfizmlerde hastalar ve kontroller arasinda anlamli bir fark yoktu.
Sonug¢: Bu calismadan elde edilen bulgular, mtDNA ND-5 13704 (C>T) polimorfizminin, hematolojik malignitelerin

etiyopatogenezinde rol oynayabilecegini diistindiirse de, bu polimorfik bolgenin 6nemini belirlemek icin biyik olcekli

calismalara ihtiya¢ duyulmaktadir.

Introduction

Mitochondria are cytoplasmic organelles that play a role in
the regulation of many important physiological processes in
the cell. It plays a role in the production of ATP required for
the cell, modulation of the oxidation-reduction process called
redox, production of reactive oxygen species (ROS), control of
cytosolic calcium levels and Fe / S biogenesis, intrinsic pathway
of apoptosis and the formation of some cytosolic precursors [1,
2]. The mitochondrial genome, which accounts for about 0.5-1%
of the total DNA in the cell, contains 37 genes. In these genes,
one single nucleotide polymorphism (SNP) is observed for every
13 base pair, these SNPs may cause an increased risk of various
types of cancer according to the studies [3]. The mechanism
underlying the relationship between specific mtDNA SNPs and
malignancy susceptibility is still unclear [4]. It has been reported
in the literature that sequence variants of mitochondrial NADH
dehydrogenase, Cytochrome b, Cytochrome C Oxidase |, 12S
rRNA, Cytochrome C Oxidase Il and tRNA genes can affect the
OXPHOS process, cause an increase in ROS production and
eventually initiate carcinogenesis [5-8].

In this study, we aimed to examine 13 SNPs of these six genes
from the mtDNAs of patients diagnosed with hematological
malignancy using the Polymerase Chain Reaction-Restriction
Fragment Length Polymorphism (PCR-RFLP) method and to
investigate the possible importance of these SNPs in cancer
etiopathogenesis.
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Material and Methods
Data of Patients

This study was conducted in Medical Genetics Department of
Ataturk University between September 2011 and December
2011 in order to determine the relationship between mtDNA
polymorphisms and disease etiology in patients with
hematological malignancy. According to the World Health
Organization diagnostic criteria [9, 10], 80 patients between
the ages of 18-82 who were diagnosed with acute myeloid/
lymphoid and chronic myeloid/lymphoid leukemia and 80
healthy individuals between the ages of 18-87 were included
in this study. Information on the demographic and clinical
characteristics of the patients was obtained from the patients
and their medical records.

Statement of Ethics

Before the study written informed consent was obtained
from the patients and healthy volunteers who participated
in the study to publish all data about the study. This study
was conducted considering ethical responsibilities according
to the World Medical Association and the Declaration of
Helsinki. The study was approved by the independent Ethics
Committee of Ataturk University Medical Faculty Hospital
(Document No:2011-08/7).

Total DNA extraction

DNA isolation from peripheral blood was performed according



to the manufacturer's DNA-mini kit (Qiagen, Turkey) protocol.
Isolated mtDNA samples were stored at -20°C. DNA quality
was measured and standardized by spectrophotometry.

PCR amplification of mtDNA fragment

The SNP regions examined in this study are located in genes
that play important roles in the OXHPOS pathway and are
classified as "benign and likely benign" according to recent
guidelines [11] (Tab.1).

DUZKALE et al.
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In this research, one 0.5 ml PCR tube was labeled for each
individual. 50 ul of the mixture was prepared for PCR. 5 ul DNA
solution, 10 pl sterile double distilled water, 14 pl PCR master
mix and 1.5 pl primer mix (Metabion, Germany) were used for
the area concerned. While preparing the primary mixture; 5 pl
of each forward and reverse primer of the relevant region was
taken and diluted with 90 ul distilled water (Tab.2).
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In this study, XP Thermal Cycler (Bioer, China) device was used.
PCR was performed with 35 cycles of denaturation: at 95 ° C
for 1 min; annealing: at 58 ° C for 1 min; elongation: at 72 ° C
for 1 min”. From obtained products, 4 ul of each was taken and
mixed with 0.4 ul DNA dye (Metabion, Germany) and it was
run at 120 V current for 20 minutes using 1.8% agarose gel in
an electrophoresis system (Wealtec, USA). At the gel-imaging
system (Syngene, USA) the band lengths were compared with
marker DNA (Thermo Fermentas, Turkey) under UV light. It was
decided that the PCR process was successful for the samples
with the desired band lengths.

Restriction enzymes application

It was used the NCBI database for determine the sequence

and location of the gene regions where the mtDNA SNPs
to be investigated are located (https://www.ncbi.nlm.nih.
gov/nuccore). NEBcutter V2.0 program was selected for

determination of suitable enzyme and products to be used
for cutting the obtained sequence (http://nc2.neb.com/
NEBcutter2/?name). For each sample 0.5 pl SNP region
determination enzyme (Thermo Fermentas, Turkey) and 8 pl
of PCR product were mixed. In the condition of 9 pl of distilled
water and 3 pl of buffer (Thermo Fermentas, Turkey) were

added to this mixture. The resulting mixture was incubated at
37 ° C for 1 night (overnight). In the end, samples were run
for 3 hours at 85V current in a 3% agarose gel and evaluated
under UV light based on the band size for Marker DNA (Tab.3).




Data analysis

Mitomap database (https://www.mitomap.org/MITOMAP) and

Alamut program  (https://www.interactive-biosoftware.com)
were used in the analysis of all SNP regions. The haplogroup
frequencies of the variants were determined using the V3.1 version
of the GhomAD database (https://gnomad.broadinstitute.org/).
The guidelines in the final manual of ACMG/AMG were followed

for annotations of all sequence variants [11].
Statistical analyses
SPSS (IBM SPSS Statistics 24) program was used for the

statistical evaluation of all results obtained. Examination of the
relations of two qualitative variables was done with "x2-cross
tables". A p-value of 0.05 or less at the statistical significance

level was accepted as a significant result.
Results

Among 80 patients included in this study, 30 had a diagnosis
of chronic myeloid leukemia (CML), 20 acute myeloid leukemia
(AML), 18 chronic lymphocytic leukemia (CLL), and 12 acute
lymphoblastic leukemia (ALL). Among these patients 38
(47.5%) were female, 42 (52.5%) were male and their mean
age was calculated as 48.60 + 18.7 (range:18-82). In the control
group, there were 80 healthy individuals, 39 (48.7%) females
and 41 (51.3%) males. Their mean age was calculated as 41.79
+ 18.5 (range: 18-87). Among the SNPs evaluated in the study,
Cytochrome b-15315 (C>T), 12S rRNA -740 (G>A), 12S rRNA-
680 (T>C), Cytochrome C Oxidase 1-7319 (T>C), Cytochrome
C Oxidase 1-7444 (G>A), Cytochrome C Oxidase 1I-7660 (G>A),
Cytochrome C Oxidase 11-7975 (A>G), tRNA lysine-8310 (T>C),
Cytochrome C Oxidase 1-8014 (A>G), Cytochrome C Oxidase
[I-8113 (C>A) and Cytochrome C Oxidase II-8152 (G>A); It was

observed normal for patient and control groups.

The Cytochrome C Oxidase Il region 8252 (C>G) polymorphism
was observed as homoplasmic in 4 (5%) of the patients and
heteroplasmicin 11(13.75%). In the control group, 3 people (3.75%)
were found to be homoplasmic and 10 (12.5%) were heteroplasmic
in terms of this polymorphism. No significant difference was found
by the statistical comparison of both groups (p = 0.895) (Fig.1).

In terms of 13704 (C>T) polymorphism on ND5 region; only 1
(1.25%) person in the control group and 12 (15%) people in the
patient group were found to be homoplasmic. Homoplasmy is
statistically significant in the patient group compared to the healthy
controls group (p=0.001). This polymorphism showed no significant
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difference between patient subgroups and gender (Fig.2).

HT  H8 H9

H10 H11 H32 H13 H34 H36 H38 H39

K28 K51 ™

Figure 1: Agarose gel image of Cytochrome C Oxidase Il region
8252C>G polymorphism.

Figure 1 Legend: M: Marker DNA; H: Patient sample; K: Control
sample; H7, H8, H10, H11, H38, H39 wild genotype; H32, H34, K28,
K51 homoplasmic genotype; H9, H13, H36 heteroplasmic genotype.

H2 H3 He  H5 H6 HO H10 HI3 M H14. H0 HY H32 K0 K11 Kn2

—

Figure 2: Agarose gel image of ND5 13704C>T polymorphism.

Figure 2 Legend: M: Marker DNA; H: Patient sample; K: Control
sample; H2, H3, H4, H5, H6, H10, H14, H31, H32, K71, K72 wild
genotype; H9, H13, H30 ve K70 homoplasmic genotype.
Discussion

Most of the human mitochondrial genome contains genes
that encode as opposed to the nuclear genome, and the
evolutionary rate of the mitochondrial genome is 5-10 times
greater than the nuclear genome. Therefore, it is thought
that mitochondrial genome polymorphisms may contribute
to functional differences between individuals in terms of
bioenergetic efficiency, metabolic rate, oxygen consumption
and ROS production compared to the nuclear genome [12].
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It is shown that various polymorphisms could be effective in
the carcinogenesis process by increasing ROS production.
Increased ROS levels may cause activation of an oncogenic
pathway, which is a risk factor in cancer development, as well
as changes in the efficacy of an apoptotic reaction that has a
protective effect in the last stages of cancer development
[13, 14]. Many parameters related to nuclear DNA, which is
known to be important in the diagnosis and progression of
the disease in hematological malignancies, have been defined
[15]. In addition, in this disease group, various mutations and
polymorphisms associated with the disease have been reported
in mitochondrial DNA. In studies investigating the relationship
between mtDNA polymorphisms and cancer; it has been
argued that these variants may be important for determining
DNA damage and individual susceptibility to carcinogens and
can be considered as a molecular marker in various types of
cancer [16]. These variations have shown that not only the risk
of developing cancer, but also the occurrence of cancer-related
symptoms, cancer treatment, and disease outcomes [2, 171.

The importance of mtDNA variants in hematological
malignancies was first described by Clayton et al. in 1967, with
a study conducted on leukemia patients. They argued that
mtDNA has an important role in the etiology and treatment
of acute and chronic leukemias [18]. In subsequent studies,
Gatterman et al. suggested that mtDNA variants may contribute
to the development of leukemia by increasing clonal expression
in myelodysplastic syndrome (MDS) patients [19]. Wulfert et al.
found a high proportion of mtDNA variants in patients with MDS
and myeloproliferative disease. These variants concentrated
in the control region of tRNA and rRNA, it has been detected
less in the coding genes regions [20]. Similarly, in the studies of
Yao et al. on leukemia patients, mtDNA variations were mostly
observed in the control region [21]. In other studies; it has been
claimed that the variations detected in D-Loop, the control
region of mtDNA, contribute to the carcinogenesis process and
are significantly associated with disease progression [22-24].
Cerezo et al. argued that various variants detected in mtDNAs
of CLL patients may cause mtDNA instability and that these
variants may contribute to the tumoral process even if they
cannot be shown as the primary cause of CLL [25]. Carew et
al. also detected many polymorphisms and mutations in the
mtDNAs of CLL patients. In these patients after chemotherapy,
there was an increase in mutation density. A positive correlation
between superoxide anion production and mtDNA mutations
has been observed [26]. Grist et al. in AML and ALL patients [27],
Shin et al. in myelodysplasia patients [28], and Monnat et al. in
leukemia and lymphoma cell lines [29] found various mutations
and SNPs of mtDNA in their studies. Linnartz et al. identified
various variants in genes encoding rRNA, tRNA and polypeptide
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in mtDNAs of AML patients developing secondary MDS and
claimed that these variants may have a role in malignancy
development [30]. He et al. identified many mtDNA variants in
leukemia patients and specifically claimed that a variant in the
cytochrome b region could be a clonal marker [31].

In this study, 13 SNPs in six gene of encoding mtDNA in 80
patients with hematological malignancies were examined
by PCR-RFLP method. PCR-RFLP method was preferred
because it is a reliable, sensitive and inexpensive method
that does not require any funding for us. The limitations of
this study were the heterogeneity of subgroup diagnoses
of hematologic malignancy patients and the relatively
small size of our case series, and the inability to rule out
environmental and / or individual factors that could cause
cancer susceptibility. Although there are mtDNA studies in
hematological malignancy in the literature, the selected SNPs
of our study were not studied and there is no information
about their importance in hematological malignancies.
In our study, evaluated SNPs are m.15315C>T, m.740G>A,
m.680T>C, m.7319T>C, m.7444G>A, m.7660G>A, m.7975A>G,
m.8310T>C, m. 8014A>G, m.8113C>A, m.8152G>A, and all of
them were observed normal for the patientand control groups.
Although individuals with heteroplasmic and homoplasmic
genotype were found in the patient and control groups in
the investigation of Cytochrome C Oxidase 11-8252 (C>G)
polymorphism, it showed no statistically significant (p=0.895).

One of the regions of the oxidative phosphorylation system
(OXPHOS) that contains common defects is the last component
of the electron transport chain of cytochrome ¢ oxidase and
provides the transfer of electrons from cytochrome c to oxygen.
Larger-scale studies are necessary to explain the possible role
of SNPs in this region as well as other coding gene regions,
due to its indisputable importance in OXPHOS in cancer
investigation. In our study, ND-5 13704 (C>T) polymorphism
of the Complex I region was found to be significantly positive in
patients diagnosed with hematological malignancy compared
to healthy controls (p=0.001). In literature genomic changes of
Complex | have been reported in many cancer patients It has
been suggested that SNPsin this region cause oxidative damage
by causing an increase in ROS production and may facilitate
the development of neoplastic transformation and metastasis
[32, 33]. The polymorphisms of this gene was studied for the
first time by Canter et al. and an increased risk of breast cancer
was observed in polymorphic women [32]. This region SNPs
have also shown an increased risk of prostate and esophageal
cancer [33]. La Biche et al. claimed that the expression of the
ND5 Complex | subunit in metastatic lymphoma cells was
increased compared to nonmetastatic cells and that increased



ND5 expression may play a role in lymphoma metastasis [34,
35]. Studies on these Complex | respiratory defects have shown
an increase in the levels of bcl-2, an anti-apoptotic protein, and
a decrease in Bax, a pro-apoptotic protein, in cells [36, 37].
Allegraetal. suggested that Complex| plays animportantrolein
the metabolic processing of carcinogens and alterations in the
function of this complex may contribute to the accumulation
of mutagens [33]. Vanniarajan et al. claimed that the ND5 gene
region is the hot spot region of the mitochondrial genome [38].

Conclusion

In our study, the presence of this polymorphism in the ND5
region, known as a hot spot in the literature, was found to
be statistically significantly higher in patients compared to
healthy ones. As a result, the 13704 (C>T) polymorphism in
the ND5 region may play a role in the carcinogenesis process
and contribute to the formation of hematological malignancy.
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1 Orijinal Makale

Genel ¢cocuk poliklinik basvurularinda istenen ¢ocuk kardiyoloji
konsiultasyonlarinin degerlendirilmesi

Evaluation of cardiology consultations in general pediatrics outpatient clinic
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Amag: Bu calismada genel cocuk poliklinik bagvurularinda istenen ¢ocuk kardiyoloji konsultasyonlarinin degerlendirilmesi
amaclandi.

Gereg ve Yontemler: Genel cocuk poliklinigine basvuran ve oncesinde bilinen kalp hastaligi 6ykisi bulunmayan 16
yasindan kii¢tik cocuklar calismaya alindi. En sik yonlendirilme nedenleri; fizik muayenede patoloji varligi, EKG degisiklikleri
ve ekokardiyografide patoloji varligi arastirildi. Sonuglar istatistiksel olarak degerlendirildi.

Bulgular: Calisma doneminde 480 olgu mevcuttu. Olgularin ylizde %52'si erkek (h=250) ve ortanca yas 36 ay (1 guin-13,3
yil) idi. Olgularin ¢ocuk kardiyolojiye en sik yonlendirilme nedenleri %53 olguda ufurim, %18 olguda gdgus agrisi ve %8
olguda carpinti seklindeydi. Yapilan kardiyovaskdler sistem fizik muayenesinde %38 olguda ufliriim ve %10 olguda diger
patolojik bulgular gorild.

Gekilen EKG'de %12 (n=58) olguda EKG anormallikleri saptandi. En sik g6zlenen EKG anormallikleri 27 olguda patolojik
QRS-T acisi, 25 olguda sag aks deviasyonu ve 23 olguda sol aks deviasyonu seklindeydi. Fizik muayene patoloji sonuglari
ile elektrokardiyografi sonuglari istatistiksel olarak farkliliklar g6stermekteydi (p<0.001).

Ekokardiyografik incelemede hastalarin %62'sinde (n=346) normal kalp bulgulari saptanirken, %38'inde (n=134) cesitli
bulgular tespit edildi. En sik tespit edilen bulgular patent foramen ovale (PFO) (%8), patent duktus arteriosus (PDA) (%4)
ve atriyal septal defekt (ASD) (%4) idi. Fizik muayene patoloji sonuclari ile ekokardiyografi sonuclar istatistiksel olarak
farkliliklar gostermekteydi (p<0.001).

Sonug: Cocukta kalp hastaliklari farkli yakinmalar ile ortaya ¢ikabilmektedir. Cocuk kardiyoloji poliklinigine yonlendirilen
olgularda kardiyovaskuler sistem muayenesinde patolojik muayene varlhigi ve/veya EKG degisiklikleri olmasi
ekokardiyografide patoloji olasiligini arttirmaktadir.
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ABSTRACT

Aim: This study aimed to evaluate the pediatric cardiology consultations requested in the general pediatric admissions.

Material and Methods: All pediatric cardiology consultations performed for children under the age of 16 were included
in the study. Patients with a history of known heart disease were excluded. The indication for consultations, physical
examination findings, ECG, and echocardiographic examination results were evaluated.

Results: During the study period, 480 consultations were performed. The median age at the time of evaluation was 36
months (range 1 day-13.3 years. Among them, 52% were male (n=250). The most common basis for cardiology consultation
were murmur in 53% of the patients, chest pain in 18 %, and palpitation in 8%. Physical examination revealed murmur in
38% of patients and additional pathological findings in 10%.

Arrhythmia was detected in 12% (n=58) of patients. The most common ECG abnormalities were pathological QRS-T angle
in 27 cases, right axis deviation in 25, and left axis deviation in 23. There was a statistically significant difference in the
presence of pathological physical examination findings and ECG results (p<0.001).

The echocardiographic assessment was normal in 62% (n=346) of patients, while various pathologies were diagnosed
in 38% (n=134). The most common diagnosis were patent foramen ovale (8%), patent ductus arteriosus (4%), and atrial
septal defect (4%). Pathological findings in physical examination and echocardiography showed a statistically significant
difference (p<0.001.)

Conclusion: Children with heart diseases may present with different complaints. The presence of pathological physical
examination findings and/or arrhythmia increases the likelihood of detecting pathology in the echocardiographic

Giris

Cocukluk dénemi yas grubu 0-18 yas arasinda yer alan biyiime
vegelisme 6zellikleri olduk¢a degiskenlik gdsteren bir donemdir.
Bu donemde kalple ilgili farkli sorunlar ortaya cikabilmektedir.
Ornegin yenidogan bebeklerde dogumsal kalp hastaliklari
daha 6n planda iken yasin ilerlemesiyle birlikte sonradan
kazanilmis enfeksiyon ve genetik yolla gecen rahatsizliklar kalp
hastaliklarina daha sik neden olabilmektedir [1].

Kalp hastaliklar konjenital ve edinsel nedenlere bagh olusabilir.
Konjenital Kalp Hastaliklari (KKH) cocuklarda yiizde 0,6-1 siklikta
gozlenen, cok genis spektrumdan cesitli patolojiler ve alt
gruplari iceren heterojen hastalik gruplaridir. Olgularin yasama
sansinin artmasi i¢cin zamaninda ve dogru tani koyulmasi ve
buna yonelik uygun tedavi yaklasimi oldukca énemlidir [1-2].

Cocuk kardiyolojisi polikliniklerine Gftrim, goégls adrisi,
operasyon oncesi degerlendirme, morarma, carpinti vb
sikayetlerle yonlendirme yapilabilmektedir. Literatiirde
bildirilen calismalarda Uftrim ve goguis agrisinin cocuk
kardiyoloji  konsiltasyonu istenmesinin en onemli iki
sebebi oldugu bildirilmistir. Yapilan bir calismada rutin

muayeneler sirasinda masum olarak, konjenital veya edinsel
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kalp hastaliginin bir bulgusu olarak ¢ocuklarin %30’undan
fazlasinda en az bir defa tfliriim duyulabildigi ifade edilmistir.
Bagka bir calismada ise gogus agrisinin cocuk ve ergenlerde
sik karsilasilan bir durum oldugu ve doktora basvuru nedenleri
arasinda Ugunci siklikta yer aldigi bildirilmistir [3-4].

Cocuklarda fizik muayene, teleradyografi, Elektrokardiyografi
(EKG)
degerlendirilmesinde

baslangic tetkikleri olarak kardiyak hastaliklarin
siklikla

Bu yontemlerin 6zgunlik ve duyarhhklan

kullanilan  ydntemlerdir.
degiskenlik
goOstermektedir. Ekokardiyografi (EKO) ise kardiyak yapilarin
dogrudan ve detayh gorintilenmesini ve ayni zamanda
hemodinamik durumun ortaya konmasini saglayan ana
gorintileme yontemidir [5].
Bu calismada Cocuk Kardiyolojisi poliklinigine genel ¢ocuk
polikliniginden farkh sikayetlerle yonlendirilen konsultasyon
olgularinin degerlendirilmesi amacglanmistir.

Gereg ve Yontemler
Bu calisma 1 Ekim 2020-1 Aralik 2020 tarihleri arasinda
hastanemiz genel ¢ocuk poliklinigine basvurup, cocuk saglig

uzmanlar tarafindan degerlendirilip, c¢ocuk kardiyolojisi
poliklinigine farkli nedenler ile yonlendirilen on alti yasindan



kiiciik cocuk olgular (izerinde gerceklestirildi. Oncesinde
bilinen edinsel veya konjenital kalp hastaligi olan olgular, acil
servis ve diger yandal poliklinik birimlerinden ydnlendirilmesi
olan olgular ¢alisma digi birakild.

Calisma yerel komiteden izin alindiktan sonra Helsinki
bildirgesine uygun olarak planlandi. Her bir olgunun
yonlendirme nedeni, yas, cinsiyet, agirlk, fizik muayenede
kardiyak patolojiyi disiindlrten kalp muayenesi bulgular,
EKG verileri ve transtorasik ekokardiyografik sonuclari iceren

bir calisma formu olusturuldu.

Konsultasyon nedenleri; Gflirlim, gogus agdrisi, carpinti, senkop,
nefes darligi, kilo alamama ve gelisme geriligi, morarma ve diger
nedenler olarak kategorize edildi. Fizik muayene pediyatrik
(GTS, iCT, EO)
Muayenede patoloji varligi

kardiyologlar tarafindan  degerlendirildi.

prekordiumda hiperaktivite,
patolojik Gfiirtim, klik veya gallop ritmi olarak kabul edildi.

Elektrokardiyografi cekimleri Philips Page Writer Trim Il cihazi
kullanilarak 25 mm/sn ve 10 mm/mV genlikte 12 derivasyonlu
olacak sekilde yapildi. P aksi, T aksi ve QRS aksi bu dalgalarin DI
ile aVFdeki amplitiitleri dikkate alinarak Einthoven diizleminde
ortalama vektor acisi olarak hesaplandi. Tim yas gruplarinda P
aksinin 0-900 arasinda olmasi normal sinls ritmi ve bu araligin
disinda olmasi anormal sinis ritmi olarak kabul edildi. QRS aksi icin
ise 0-3 ay arasinda 70 derece (10-125 derece), 3 ay-3 yil 60 derece
(5-100 derece) ve 3 yildan sonra 60 derece (0-90 derece) normal
olarak kabul edilerek minimum ve maksimum derece disindaki
degerler anormal olarak kabul edildi. QRS aksinin 90 ile 180 derece
arasinda olmasi sag aks deviasyonu (RAD), O ile eksi 90 derece
arasinda olmasi sol aks deviasyonu (LAD) ve eksi 90 ile eksi 180
derece arasinda olmasi stiper aks deviasyonu olarak siniflandirildi.
QRS-T acisi QRS aksi ile T aksi arasindaki mutlak fark olarak kabul
edildi. Bu farkin > 90 derece olmasi patolojik olarak kabul edildi [6].

Ekokardiyografi cekimi bir transduser (tasiyici frekansi 4.2 veya
8.3 MHz) ile donatiimis Philips Affiniti 50 ultrason cihazinda
(Philips Affiniti 50 Cardiac Ultrasound, Bothell, WA, USA)
gerceklestirildi. Cekimde ¢ocuklarda standart pencereler olan
parasternal inceleme (uzun aks ve kisa aks), apikal inceleme
(dort ve bes bosluk), subkostal ve suprasternal inceleme
yapildi. Morfolojinin tanimlanmasinda segmental yaklasim
cercevesinde kanin akis yoni cercevesinde degerlendirme
yapildi. Bu vyaklasimin ana bilesenlerini atriyal situs,
venoatriyal baglanti (sistemik ve pulmoner ven6z donus),
atriyum-ventrikiil  (AV) baglantilar, ventrikiller, ventrikiil-
blyuk arter (VA) baglantisi, buyuk arterlerin digerine gore

uzaysal pozisyonu, intrakardiyak defektler ve ekstrakardiyak

A~
RajsN

SAHIN ve ark.
I Cocuk kardiyoloji konsultasyonlari

damarsal anomaliler olusturmaktaydi. Literatirde belirtilen

tanimlamalara gore konjenital kalp hastaliklari siniflandirildi.
istatistiksel Analiz

Calismada bilgisayar ortaminda
siniflandirildi ve SPSS versiyon 23 (Statistical Package for the

degiskenlerin  dagihimi
Social Sciences for Windows), programi kullanilarak tanimlayici
sonuglar elde edildi. Tanimlayici skorlar median (aralik) ve yiizde-
persantil olarak degerlendirildi. iki grup arasinda kategorik
degiskenlerin karsilastinlmasinda ki kare ve fisher exact test
kullanildi. p<0.05 istatistiksel olarak anlamli kabul edildi.
Bulgular

Galisma déneminde 480 olgu mevcuttu. Median yas 36 ay (1 glin
-160 ay) idi. Olgularin %52'si erkek ve %22'si bir aylikten kucik idi.
Olgulardan konsiltasyon istenme nedenleri %53 olguda Ufiirim,
%18 olguda gogus adrisi, %8 olguda carpinti, %7 olguda nefes
darhidi, %5 olguda buyliime ve gelisme geriligi, % 3 olgudamorarma,
% 2 olguda bayilma ve % 4 olguda diger nedenler seklindeydi.

Olgularin demografik 6zellikleri Tablo 1'de 6zetlenmistir.
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Yapilan fizik muayenede %62 (n=292) olgu normal olarak
degerlendirildi. Yiizde 38 olguda ufliriim ve %10 olguda Gftrime
ekolarak diger patolojik kardiyak sesler saptandi.Yiizde 15 olguda

(n=72) kalp disi patolojik muayene bulgulari mevcuttu.

Yizde 12 (n=58) olguda elektrokardiyografik degisiklikler
gorildi. EKG ‘de 5 olguda anormal P aksi saptandi. On olguda
tasikardi,6 olguda sinls bradikardisi, 4 olguda degisik derece
atrioventrikiler blok (3 olguda 1.derece AV blok,1 olguda
Mobitztip 12.derece AV blok) saptandi. Dortolguda ventrikiler
ekstrasistol (VES) ve 1 olguda atrial flutter gdzlendi. Yirmi yedi
olguda patolojik QRS-T acisi, 25 olguda sag aks deviasyonu, 23
olguda sol aks deviasyonu, 3 olguda siiperior aks ve 18 olguda

anormal T aksi saptandi.

Fizik muayenede patoloji elektrokardiyografide
degisiklik %82
duyarhhk (sensitivite) ve %68 6zglnlik (spesifite) ile EKG

varhg
sonuclarina  etkisi degerlendirildiginde

degisikliklerini anlamli olarak 6ngoérebilmektedir (p<0.001).

Yuizde 28 (n=134) olguda ekokardiyografik degisiklikler gortldu.
Bunlar 43 olguda patent foramen ovale,19 olguda atrial
septal defekt,19 olguda patent duktus arteriosus,14 olguda
ventrikiler septal defekt, 14 olguda mitral kapak patolojisi,10
olguda pulmoner kapak patolojisi ve 15 olguda diger
patolojiler saptanmisti. On mitral kapak prolapsusu, U¢ mitral
kapak yetmezligi, iki perikardit, dort myokardit ve bir dilate
kardiyomyopati olgusu disindaki tim patolojik ekokardiyografik

bulgular ti¢ ayin altindaki olgularda gorilmista.

Fizik Muayenede patolojivarligininekokardiyografibulgularina
etkisi degerlendirildiginde %89 duyarllik (sensitivite) ve %
92 6zgunluk (spesifite) ile ekokardiyografik degisikliklerini
anlamli olarak 6ngorebilmektedir (p<0.001).

Ufiirim ile bagvuran olgularin % 44'iinde fizik muayenede
%6'sinda  EKG  degisiklikleri  ve  %33'lUnde

ekokardiyografide patoloji gortlmustir. Gogus agnisi ile

patoloji;

yonlendirilen olgularin % 12'sinde de fizik muayenede patoloji,
%9'unda EKG degisiklikleri ve %4.6'sinda ekokardiyografide
patoloji gortlmistir. Tablo 2'de olgularin ¢ocuk kardiyoloji
poliklinigine yonlendirme nedenlerinin fizik muayenede

patoloji varligi, KKH ve EKG sonuclarina etkisi 6zetlenmistir.
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Tartisma

Bu calismada genel cocuk poliklinigine basvurup, cocuk
kardiyoloji  poliklinigine yonlendirilen ¢ocuk olgularda
yonlendirme nedenleri ve bu olgularin yapilan degerlendirme
sonugclar arastirildi. En sik yonlendirme nedeninin Gftrim
duyulmasi oldugu, fizik muayenede patoloji saptanmasinin
elektrokardiyografi ve ekokardiyografik bulgularda degisiklik
saptanma olasiligini arttirdigini saptandi. Calismamiz bu
sonuclarla blyik bir ¢cocuk hastanesinden kesitsel bir veri

sunmasi nedeniyle degerli bir calismadir.

Gocuk yas gruplarinda, KKH sikhd ve dagihimi farklilik
tasimaktadir. Yas blytdukgce izole kardiyak anomali ve kapak
hastaligi sikhginin arttidi, yenidoganlarda ise kompleks kalp
hastaligi sikhginin arttig bildirilmistir. Yildiz ve arkadaslan 667
olguluk cocuk serilerinde bes yasa kadar septal defektlerin daha
sik oldugu, on iki yasindan sonra kapak patolojilerinin sikliginin
arttugini bildirmislerdir [7]. Calismamizda da benzer sekilde yas
ilerledikce kapak patolojisi gorilme sikhgr artmaktaydi.

Cocuklukta kardiyak Uftriimler hekimlerin sik karsilastig
fizik muayene bulgularindandir. Bu ufuriimlerin  énemli
bir bolimu masum Uftrim karakterinde olup altta yatan
kardiyak bir patoloji bulunmaz. Ancak sistemik muayene
sirasinda duyulacak kardiyak bir Gftrim altta yatan kardiyak
patolojiye de isaret edebilir. Kisinin deneyim durumuna
gore konjenital kalp hastaligini 6ngérme de duyarlilik ve
0zgunlik degisebilmektedir [8]. Kocabas ve arkadaslar 430
olguluk serilerinde; kidem durumu farkl 24 asistan tarafindan

afarim varhigini degerlendirmislerdir. Pediatri asistanlarinin



masum Uflrdmi tanima orani %58,6 ve patolojik Gftrima
tanima orani %93,2 olarak saptamiglardir [9]. Smythe ve ark.
yaptiklar calismalarinda, ¢ocuk kalp hastaliklar uzmanlari
tarafindan yapilan klinik degerlendirmenin duyarlihgini
%96, seciciligi %95 olarak ifade etmislerdir [10]. Sadece
prekordiyal palpasyon ve oskultasyona dayanarak Gftirimlere
tani konulan bir diger calismada ise muayenenin duyarliligi
%82, seciciligi %72 olarak hesaplanmistir [11]. Kamasak ve
arkadaslari masum Gftiriim yakinmasi ile basvuran olgulari
degerlendirdikleri calismalarinda ise pediyatrik kardiyoloji
uzmani ve pediatri asistanlarli arasinda
goérmdslerdir (duyarlilik (%88&9%75) ve 6zglinlik (%53&36) [8].

Calismamizda konstltasyon istenen olgularda en sik basvuru

belirgin fark

yonlendirmesi Uflirim olarak bulunmustur. Cocuk kardiyoloji
uzmanlari tarafindan degerlendirmede sensitivite %88 ve
spesifite %91 olarak bulundu. Bu oranda kardiyolog calisma
yili ve Gflirim duyulmayan Patent Foramen Ovale'li hastalarin

patolojik sayilmasinin katkisi olmus olabilir.

Cocuklarda gogus agrisi oldukga sik gorilen bir yakinmadir
ve aileler icin 6nemli bir endise kaynadidir. Cocuklarda gogus
agrisinin etyolojik nedeninin tespit edilmesi dogru tedavinin
uygulanmasi ve ciddi kardiyak patolojilerin belirlenmesi
bakimindan énemlidir [12]. Ayrica cocuklarda kardiyak nedenli
gogus agrisi oldukca nadirdir. Cesitli calismalarda ¢ocuklarda
gorulen kardiyak nedenli gogus agrisi sikligi %0,7-%5 olarak
rapor edilmistir(13-14). Aort darlidi, pulmoner darlik, mitral
kapak prolapsusu, hipertrofik kardiyomiyopati, koroner
arter anomalileri, aort anevrizmasi, koroner vasospazm,
aort diseksiyonu, Kawasaki hastaligi kardiyak nedenli gogus
agrilar arasinda bildirilmistir [13-14]. Alp ve arkadaslarinin
gogus agrisi olan 496 olguluk ¢ocuk serisinde gogus agrisinin
kardiyak olma insidansi %3,4 olarak belirtilmistir [12]. Bizim
calismamizda gogis agrisi nedeniyle yonlendirilen olgularda
%4,6 (n=4) sikliginda ekokardiyografi de kardiyak neden
saptanmisti. Bu nedenler iki olguda mitral kapak prolapsusu,1

olguda perikardit ve 1 olguda myokardit seklindeydi.

EKG, kardiyak elektriksel aktivitelerin degerlendiriimesinde ve
bir dereceye kadar kardiyak yapilarin degerlendiriimesinde ¢ok
yararliolan bir tibbi testtir. EKG degerlendirmesinde baslica ritm,
hiz, P aksl, PR stiresi, QRS sliresi ve aksl, T dalga 6zelligi, QTc siresi,
ST-T degisikligi varligini iceren parametreler farkl yapisal veya

konjenital kalp hastaliklarinda degerlendirilmektedir [6]. Sahin ve
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arkadaslan EKG degisikliklerinin konjenital kalp hastaligi ve fizik
muayenede patoloji varligi ile pozitif yonde anlamli korelasyon
gosterdigini bildirmislerdir [15]. Bizim ¢alismamizda da benzer
sekilde fizik muayene de patoloji varligi ile EKG degisiklikleri

arasinda pozitif yonde anlamli iliski mevcuttu.

Bu arastirmanin baslica kisitlamasi tek merkez ve sinirli sayida
hasta uzerinde yapilmis olmasidir. Genel ¢cocuk polikliniginde
yonlendirme gerceklestiren hekimin tecriibe ve deneyim
durumunun konsiltasyon nedenlerini etkilemis olmasi bir

diger kisitlamasidir.
Sonu¢

Sonug olarak pediyatrik degerlendirmede ¢ocuk kardiyolojisi
poliklinigine hastalar farkli nedenler ile yonlendirilmektedir. En
sikydnlendirme nedeni kardiyak Gfiiriim olarak gézlemlenmistir.
Yonlendirilen olgularin 6nemli bir kisminda ekokardiyografik
degerlendirme normal olarak saptanmistir. Kardiyovaskuler
sistem muayenesinde dinlemekle patoloji saptanan ve /
veya EKG'de anormal degisiklikler gdzlenen ¢ocuk olgularin

ekokardiyografi ile degerlendirilmesi gerekmektedir.

Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Does using constrained acetabular component really limit hip range
of motion?

Kisitlayici asetabular komponent kullanmak kalgca eklem hareket
acikligini gercekten azaltir mi?
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Abstract

of constrained acetabular insert usage on hip range of motions and functional results.

motion and harris hip scores were recorded pre-operatively and at final follow-up.

and there was no significant difference between groups (p=0.730).

constrained acetabular inserts are not inferior than the patients with non-constrained inserts.

Keywords: Articular range of motion; total hip arthroplasty; joint instability

the reasons why surgeons avoid constrained acetabular components are the concern of an increased rate of loosening

possibly due to impingement and the concern of decreased range of motion. This study aims to investigate the influence

Material and Methods: Twenty-eight patients who needed revision hip arthroplasty were included. Patients were divided

into two groups according to acetabular insert used in surgery (constrained and non-constrained). Mean follow-up period

Results: The final avarage flexion, abduction, adduction, external rotation and internal rotation was respectively 78°+15°,
43°+4°,28°+3°,30°+7°,19°+8° in constrained group (n=15) and 75°+14°,40°+6°, 26°+5°, 30°+12° 17°+6° in non-constrained

group (n=13). The difference between groups was not statistically significant. Harris hip score increased in both groups

Conclusion: Findings of this mid term study showed that hip range of motions and functional results in patients with

Aim: In surgical treatment of instability, constrained acetabular inserts are frequently used in hip arthroplasty. However

was 61+7 months (range, 50-74) in constrained group and 5947 (range, 50-72) in non-constrained group. Hip range of
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Oz

Amag: Kisitlayici asetabular insertler, instabilitenin cerrahi tedavisinde siklikla kullanilmaktadir. Bununla birlikte, gevseme
sikligini artiracadi ve kalga eklem hareket acikligini azaltacagr endisesi ile cerrahlar arasinda daha az tercih edilmektedir.
Bu calismanin amaci, kisitlayici asetabular komponent kullaniminin kalca eklem hareket agikhgr ve fonksiyonel sonuglar

Uzerindeki etkisinin incelenmesidir

Gereg ve Yontemler: Revizyon kalca artroplastisi uygulanan 28 hasta calismaya dahil edildi. Hastalar kullanilan insert
tipine gore kisitlayici ve kisitlayici olmayan seklinde iki gruba ayrildi. Ortalama takip suresi kisitlayici grupta 61+7 (50-74)
ay, kisitlayici olmayan grupta 59+7 (50-72) aydi. Kalca eklem hareket agikliklari ve harris kalga skorlari ameliyat dncesi ve
sonrasi son kontrolde kaydedildi.

Bulgular: Ortalama fleksiyon, abduksiyon, addiksiyon, dis rotasyon ve ic rotasyon degerleri kisitlayici grupta (n=15)
sirast ile 78°£15°, 43°+4°, 28°+3°, 30°+7°,19°£8° iken, kisitlayici olmayan grupta (n=13) 75°£14°, 40°£6°, 26°+5°, 30°+12°,
17°+6° idi. Gruplar arasindaki fark istatistiksel olarak anlamli degildi (p>0.05). Harris kalca skorlari her iki grupta da ameliyat

oncesine gore anlamli artis gosterdi, gruplar arasinda anlamli farklilik yoktu (p>0.05).

Sonug: Bu calismanin bulgular, kisitlayici asetabular insert kullanilan hastalardaki kalca eklem hareket acikliklari ve

Introduction

Total hip replacement is one of the most satisfying procedures
in orthopaedics [1]. On the other hand, in the course of time,
hip prothesis may fail because of several reasons. Today hip
revision arthroplasty is more needed since more total hip
arthroplasty procedures are being performed especially on
younger patients [2].

One of the most common problems after revision hip surgery
is instability [3]. The reported incidence varies up to 35% after
revision arthroplasty [4]. Although instability can successfully be
treated conservatively,inmanyinstances surgery may berequired,
especially in recurrent instabilities [5]. Surgical options include
proper readjustment of acetabular and femoral component
orientation, exchange of modular components such as femoral
head and acetabular liner, usage of larger femoral head, soft
tissue reinforcement, advencement of greater trochanter and
using a dual mobility implant or a constrained component [6-8].

Constrained acetabular component prevents instability
by holding femoral head captive within the socket [8,9]. It
is an option for patients with recurrent dislocation, intra-
operative instability, instability of unknown etiology, abductor

deficiency, neuromuscular and cognitive disorders [10,11].

There have been concerns about constrained components if
there is any decreasing effect on hip range of motion (ROM)
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fonksiyonel sonuclarin, orta dénemde, kisitlayici olmayanlara gore daha az olmadigini gostermistir.

Anahtar Kelimeler: Eklem hareket acikligi; total kalga artroplastisi; eklem instabilitesi

[10-14]. However, there is no study comparing in vivo hip ROM
of constrained acetabular components with those of non-
constrained ones. Thus this study was designed to compare
ROM and functional score of the patients operated using

constrained with non-constrained components.
Material and Methods

Between November 2013 and November 2015, patients who
was in need of revision hip arthroplasty and admitted to
Ankara Numune Training and Research Hospital were included
in this prospective non-randomized controlled study. This
research has been approved by the institutional review board
of the authors' affiliated institutions and all patients provided
written informed consent.

There were 46 patients hospitalized to our hospital for revision
hip arthroplasty in this period. 6 re-revision patients were
excluded. For constrained acetabular components,only 36 mm
femoral head was the available choice. So, in non-constrained
group, 12 patients that necessitated femoral head size other
than 36 mm were excluded. Finally, 15 patients were treated
with constrained acetabular component while 13 patients
were treated with non-constrained acetabular component.

Using either constrained or non-constrained component
was decided intra-operatively according to hip stability and
integrity of abductor muscles.



All operations were performed by same surgeon, on supine
position, through anterolateral skin incision. Cementless
arthroplasty was performed in all patients. Freedom
acetabular inserts were used in the constrained group (Figure
1 a,b). Exceed ABT acetabular shell system with E1 Ringloc-X

liner or E1 tapered liners were used in the non-constrained

group (Biomet, Warsaw, USA). (Figure 2 a,b)

Figure 1 a-b: Pre-operative and one year post-operative radiographs

of a 69 years old male patient that constrained component is used.

Figure 2 a-b: Pre-operative and one year post-operative radiographs

of a 39 years old male patient that non-constrained component is used.

Six patients (three from each group) underwent two-staged
surgery. We determined infection in these patients, extracted
infected implants, debrided infected tissues and filled spaces
with a spacer. After six weeks the sedimentation and CRP
values returned to normal, we performed second stage
surgery and implanted new prothesis. Defects were covered
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with bone grafts in three of 28 patients (one from constrained
and two from non-constrained group).

Passive hip ROMs and harris hip scores were calculated
pre-operatively and at final follow-up. ROM was measured
with a manuel goniometer. Acetabular inclination angles
were recorded measuring the angle between a line through
the long axis of the cup ellipse and the inter-teardrop
line on post-operative anteroposterior radiographs [15].
Acetabular anteversion angles were measured according to
the Lewinnek's method on post-operative anteroposterior
radiographs [15]. Anteroposterior and lateral X-ray views of
the each hip were reviewed to assess the sign of loosening or
wear of the prosthetic implant as Shrader suggested [16].

A peri-operative dose of cefazolin (Cezol, Turkey) was
administered 30 minutes before the surgery and 2 gr
throughout the first day. Subcutaneous low molecular weight
heparin (0.4cc, 1x1) (Enox, Turkey) was given for six weeks for
deep vein thrombosis and pulmoner embolism prophylaxis.
Aspirative drain and pillow between the legs were used for all
patients. Patients were hospitalized 7-11 days (2-4 days pre-
operative and 5-7 days post-operative). No leg immobilization
was applied post-operatively and physical therapy was
continued for six weeks.

Statistical analysis

Statistical anaylsis was performed using PASW Statistics
for Windows (version 18, USA). Normal distribution of the
parameters in each group was screened with Shapiro-Wilk
test. Mann Whitney U test was used to compare groups. A
p-value <0.05 was considered statistically significant.

Results

The baseline characteristics were comparable in the two
groups (Table 1). Constrained group had higher hip ROM
(flexion, abduction, adduction, external rotation (in extension)
and internal rotation (in extension)) when compared with
non-constrained group, however the difference between
groups was not significant (Table 2).

Harris hip scores increased in both groups when compared
with pre-operative values but there was no significant
difference between groups (p=0.730). In the constrained
group harris hip score improved from a mean of 41.80 + 17.82
(range, 5-63) pre-operatively to 84.21+ 13.95 (range, 50-99)
at the last follow-up and from 41.85 + 14.25 (range, 23-70) to
86.38+ 8.94 (range, 70-99) in the non-constrained group.

Mean post-operative avarage acetabular inclination angle was
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48°+6° (range, 40-60°) in the constrained group and 47°+4°
(range, 42°-55°) in the non-constrained group(p=0.769). Mean
post-operative avarage acetabular anteversion angle was
19°+4° (range, 12-24°) in the constrained group and 18°+8°
(range, 6°-26°) in the non-constrained group (p=0.747). There
was no significant difference between groups.

None of our patients had pain at the end of the ROM, none
of them suffered about a sense of impingement, blockade or
elastical fixation. Also, none of our patients had radiolucent
line around the components occupying more than 50% of the
prosthesis-bone interface on any radiograph or none of our
patients were with progressive radiolucent line suggesting
loosening or implant wear.

Atfollow-up period no patientunderwent re-revision in neither
constrained nor non-constrained group. No dislocation,
infection or loosening of the components occured.

Discussion

In surgical treatment of instability, constrained acetabular
components are frequently used in revision hip arthroplasty.
The reasons why surgeons avoid constrained acetabular
components are the concern of an increased rate of loosening
possibly due to impingement and the concern of decreased
range of motion [10-14]. But although the use of constrained
acetabular inserts rapidly increased in recent years, almost
thereis no study evaluating ROM of constrained devicesin vivo.
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The aim of our study was to compare constrained acetabular
components with non-constrained ones in terms of hip ROM
and functional outcomes.

Theoretically, the freedom constrained acetabular inserts provide
110° ROM with a standart 36 mm femoral head which is the only
available femoral head option, whereas, neutral non-constrained
acetabular inserts give 136° ROM with 36 mm femoral head
[17,18]. However actually fibrous adhesions can occur in most
patients and one cannot use maximum ROM allowed by liner.
Our results has shown that constrained acetabular components
doesn't have lesser range of motions when compared with
standard non-constrained components in vivo.

There are a lot of clinical studies related with survival of
constrained devices. Studies reported that constrained devices
have good short to medium term and poor long term survival
rates [19-25]. Poor long term results are attributed ROM limitation
of constrained acetabular components in literature [10-14]. But
these results may be a result of implant selection bias, because
constrained devices may have utilized in more difficult revision
cases [23]. In our clinical study, ROMs of constrained patient
group was not lesser than non-constrained group.

After revision hip arthroplasty, complications may occur for a
variety of reasons. Springer et al. reported complication rate
requiring re-revision was 13% (141 of 1100 patients) with a
mean follow-up period of 6 years after revision surgery. These



complications were instability, aseptic loosening, osteolysis/
wear, deep periprosthetic infection and periprostethic fracture
[4]. In our study, no major complication occured at 28 patients
with a mean follow-up period of 60 months and there was no
significant difference between groups in terms of complications.

To our knowledge, this is the first study comparing in vivo
ROM s of constrained acetabular inserts with non-constrained
ones. In this study there are two prominent limitations. First,
the patient cohort was small. Second, though follow-up period
was sufficient for analysing ROM, it was short for analysing
long term survival rates.

Conclusion

Findings of the current study indicated that hip ROMs and
functional results in patients with constrained acetabular
inserts are not inferior than the patients with non-constrained
inserts. Further studies with larger series are wanted to
support the results of this work.
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Which anemia is associated with mortality in COVID-19? Mild,
moderate or severe ?

COVID-19da hangi anemi mortaliteyle iliskili? Hafif, orta, ciddi?
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ABSTRACT

Aim: We aimed to investigate the prevalence of anemia at admission to intensive care unit (ICU), association between
anemia and mortality, lengths of stay in hospital and ICU (LOS-H and LOS-ICU) in COVID-19 patients.

Material and Methods: We retrospectively analyzed the data of 288 COVID-19 patients who needed ICU admission.
Patients were divided into two groups: anemic and nonanemic. Demographic data, labaratory findings at ICU admission,
LOS-H and LOS-ICU, mortality were compared between groups. A further classification was made based on hemoglobin
levels; severe, moderate and mild anemic patients were analyzed. LOS-H, LOS-ICU and mortality were compared between
patients with hemoglobin > 109 g/L and < 109 g/L. Thus; moderate and severe anemic patients were compared to mild
anemic and nonanemic patients.

Results: Anemia was detected in 137 (47.6%) patients upon admission to the ICU. Of those; 54 patients (39.4%) had
mild, 76 patients (55.5%) had moderate, 7 patients (5.1%) had severe anemia. Anemic patients were older, had multiple
comorbidities, lower hemoglobin and albumin, higher red cell distribution width (RDW), creatinine and procalcitonin
levels. While LOS-H, LOS-ICU and mortality rates did not significantly differ between anemic and nonanemic patients;
mortality rate was significantly high in patients with hemoglobin levels < 109 g/L (moderate anemic) compared to
patients with a hemoglobin level > 109 g/L (mild anemic and nonanemic). LOS-H and LOS-ICU were not significantly
different between these patient groups. Only seven patients had severe anemia and all of these died.

Conclusion: The results of this retrospective study showed that the anemia prevalence in ICU patients with COVID-19 was
high, and mild anemia was not associated with higher mortality rates, while moderate and severe anemia were. Hemoglobin
levels of anemic patients with COVID-19 should be closely monitored for timely detecting signs of disease progression.
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Amag: COVID-19 hastalarinda yogun bakim (ICU) kabuli sirasinda anemi prevalansini, anemi ile mortalite, hastanede ve
yogun bakimda kalis stirelerinin((LOS-H ve LOC-ICV) iliskisini arastirmayr amagladik.

Gereg ve Yontemler: Yogun bakim ihtiyaci olan 288 COVID-19 hastasini retrospektif olarak analiz ettik. Hastalar iki gruba
ayrildi: anemikler ve anemik olmayanlar. Gruplarin demografik verileri, ICU kabulleri sirasindaki labaratuar bulgulari,
LOS-H ve LOS-ICU ve mortaliteleri kiyaslandi. Hemoglobin diizeyleri temel alinarak ileri bir siniflama yapildi; ciddi, orta ve
hafif anemik hastalar analiz edildi. LOS-H, LOS-ICU ve mortalite hemoglobin diizeyi 109 g/L altindaki ve Ustlindeki hastalar
arasinda kiyaslandi. Boylece orta ve ciddi anemik hastalarla hafif anemikler ve anemik olmayanlar karsilastirildi.

Bulgular: Yogun bakim kabuli sirasinda 137 hastada (%47,6) anemi saptandi. Bunlarin 54'tniin (%39,4) hafif, 76'sinin
(%55,5) orta, 7'sinin (%5,1) agir anemisi vardi. Anemik hastalar daha yash, coklu komorbiditeye sahip, daha disik
hemoglobin ve alblimin, daha yiksek kirmizi kiire dagihm genisligi (RDW), kreatinin ve prokalsitonin diizeylerine sahipti.
LOS-H , LOS-ICU ve mortalite oranlari anemik olan ve olmayan hastalar arasinda anlaml olarak fark gdstermezken,
hemoglobin diizeyleri < 109 g/L hastalarda (orta ve agir anemikler) mortalite oranlar hemoglobin diizeyleri > 109 g/L
(hafif anemikler ve anemik olmayanlar) gore anlamli olarak ytiksekti. LOS-H ve LOS-ICU bu hasta gruplarinda anlamli fark
goOstermedi. Sadece yedi hastanin agir anemisi vardi ve bunlarin tamami 6ldi

Sonug: Bu calismanin sonuglari; yogun bakimdaki COVID-19 hastalarinda anemi prevalansinin ytiksek ve hafif anemi artmis
mortalite ile iliskili degilken orta ve agir aneminin artmis mortalite ile iliskili oldugunu g&stermistir.COVID-19 hastalarinda

Introduction

The coronavirus disease 2019 (COVID-19) is an infectious disease
caused by the severe acute respiratory syndrome-related
coronavirus 2 (SARS-CoV-2) and has been pandemic across the
whole world since December 2019. It has, unfortunately, caused
a significant burden on social life and all healthcare systems. This
pandemicdiseaseis mainly characterized by respiratory symptoms
and has different levels of severity frommild upper respiratory
disease to severe pneumonia requiring mechanical ventilation
and multiorgan failure leading to death [1]. Identification of risk
factors that contribute to the development of the severe disease
and death is essential to enable risk stratification and optimize
hospital resources reallocation. In this regard some researchers
studied the assocation between anemia and the severity or
mortality of COVID-19 but had controversial results [2-5].

In this study we aimed to investigate the prevalence of anemia
at admission to intensive care unit (ICU), association between
anemia and mortality, lengths of stay in hospital and ICU
(LOS-H and LOS-ICU).

Material and Methods
Study Population

We retrospectively analyzed the data of 288 patients with
PCR and/or computed tomography (CT) confirmed COVID-19
diseases who needed ICU admission at the Ankara City
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anemik hastalarin hemoglobin diizeyleri hastaligin ilerleyisinin erken tespiti icin stk monitorize edilmelidir.

Anahtar kelimeler: Hafif anemi,; mortalite; yogun bakim; SARS-CoV-2

Hospital between 1 September,2020 and 31 January,2021.
The study was approved by the ethics committee of the
Ankara City Hospital. This study was conducted in compliance
with the principles of the Declaration of Helsinki. Informed
constents were taken from all participants.

Classifications of Anemia

Anemia was defined according to the World Health Organization
(WHO) as hemoglobin < 130 g/L in men and hemoglobin < 120
g/L in women. A further classification was made according to
the hemoglobin levels; severe anemia, definedas hemoglobin
< 80 g/L, moderate anemia, defined as hemoglobin 80—-109 g/L,
and mild anemia,defined as hemoglobin 110-129 g/L in men
and 110-119 g/L in women [6].

Outcome Analysis and Measurements

Data were extracted from the computerized clinical information
system of the hospital. Blood samples which were taken from
patients at baseline (first hour) were used to analyze.

Patients were divided into two groups; anemic and nonanemic.
Demographic data, labaratory findings (hemoglobin, red
cell distribution width, platelet, d-dimer, urea, creatinine,
albumin, sodium, potassium, ferritin, neutrophil, lymphocyte,
neutrophil lymphocyte ratio, C-reactive protein, procalcitonin,
LOS-H, LOS-ICU, deaths were compared
between groups. After further classification of anemia, patients

interleukin-6),



were divided into two new groups with a hemoglobin cut-off
point 109 g/L. LOS-H, LOS-ICU and mortality were compared
between patients with hemoglobin > 109 g/L and < 109 g/L.

Statistical Analysis

All statistical analyses were carried out using SPSS 20 for Windows
(IBM, 2011). Number, percentages, means, standard deviations,
medians, and minimum and maximum values were used for
descriptive statistics of the study. Demographic comparisons of
the two groups were conducted using a chi-square analysis for
categorical variables and independent t-tests for continuous
variables. The distribution of the data was tested with the
Kolmogorov-Smirnoff test. Moreover, skewness and kurtosis
were calculated and both should be < 1 to use parametric tests.
Normally distributed data were tested using the parametric
Student's t-test and data not normally distributed by the
nonparametric Mann-Whitney U test. Two tailed tests were used
and p<0.05 was regarded as being statistically significant.

Results

We retrospectively analyzed 288 patients with COVID-19 with a
median age of 71 years (27-96 years): 183 men and 105 women.
Anemia was detected in 137 (47.6%) patients upon admission
to the ICU. Of those; 54 patients (39.4%) had mild, 76 patients
(55.5%) had moderate, 7 patients (5.1%) has severe anemia.

Anemic patients were older, had multiple comorbidities, lower
hemoglobin and albumin, higher red cell distribution width
(RDW), creatinine and procalcitonin levels (Table 1). While LOS-H,
LOS-ICU and mortality rates did not significantly differ between
anemic and nonanemic patients; mortality rate was significantly
high in patients with hemoglobin levels < 109 g/L (moderate
anemic) compared to patients with a hemoglobin level > 109
g/L (mild anemic and nonanemic). LOS-H and LOS-ICU were
not significantly different between these patient groups (Tablo
2). Only seven patients had severe anemia and all of these died.
Because of inadequate sample size (7 to 281), we did not compare
LOS-H, LOS-ICU of severe anemic patients and others.

Discussion

In this study we mainly found that; 1) the prevalence of anemia
was high (47.6%) in COVID-19 patients at ICU admission
suggesting that anemic patients are more likely to have
severe disease , 2) anemia with hemoglobin levels < 130 g/L
in men and < 120 g/L in women is not associated with higher
mortality rates, longer LOS-H and LOS-ICU, 3) anemia with a
hemoglobin level < 80 g/L (moderate and severe anemia) is
associated with higher mortality rates in ICU patients.
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The WHO has estimated that global prevalence of anemia
to be ~24.8% [7]. This prevalence is variable depending on
the population and country studied.Benoit JL et al. reported
34.7% of COVID-19 patients were diagnosed as having anemia
at emergency department presentation in USA [8]. However,
Dinevari MF et al. evaluated 1274 COVID-19 patients who
were hospitalized in iran and out of whom 615 (48.27%) were
anemic and concluded that this higher prevalence may be
related to higher prevalence of pre-existing anemia in iran
and higher percentage of the female patients in their study
[9]. Bellmann-Weiller et al. reported that 24.7% of patients with
COVID-19 on admission were anemic in Austria [10]. Saydam
BK et al. showed an anemia prevalance of 27.8% in Turkish
women in their study [11]. With the facts that males have a
higher percentage (63.5%) in our study population and anemia
diagnoses were based on the ICU admission blood samples; the
higher anemia prevalence (47.6%) in our study may be related
to the suggestion that anemic patients are more likely to have
severe disease [3,4,10].0ne of the possible explanations for
this observation is the negative effects of anemia on immunity,
while the other is it increases heart rate, blood pressure and
pulmonary capillary leakage by activating sympathetic
nervous system and furthermore enables development of
acute respiratory distress syndrome (ARDS) [12, 13].

While most of the studies focused on the association between
anemia and the severity of COVID-19, some also report the
association between anemia and mortality of COVID-19
[3,10,14].
specifically anemia of inflammation is not only associated with

Bellmann-Weiller et al. reported that anemia,

longer hospital stays and poor clinical conditions, but also poor
survival [10]. Our data also indicate thathemoglobin levels <
109 g/L (moderate and severe anemia) in COVID-19 patients is
associated with higher mortality rates, while mild anemia is not.
This may be attributed to impaired tissue oxygenation with this
cut-off point of hemoglobin in COVID-19 patients, along with
anemia being a reflection of co-morbidities such as impaired
renal function or older age or advanced inflammation [15, 16].
Our results support this with significantly older age, higher
creatinine, procalcitonin and lower albumin levels of anemic
patients. It is also possible that patients who have multiple
comorbidities were more likely to be anemic.

RDW is a quantitative measurement of variation in red cell size
which increased values indicate anisocytosis. It ranges from
approximately 11% to 15% in normal subjects. Although it has
been widely used as a guide for the differential diagnosis of

168



&

Volume 12 Number 2 p: 166-170




anemia, with high values found in iron deficiency;an increased
RDWmainly reflects a profound deregulation of erythrocyte
homeostasisinvolving both impaired erythropoiesis and
abnormal erythrocyte metabolism and survival. These may be
caused by avariety of abnormalities, like dyslipidemia, aging,
oxidative stress, inflammation, erythrocyte fragmentation,
poor nutritional status, hypertension, shortening of
telomeresandabnormality of erythropoietin function [17,18].
The significantly higher values of RDW in anemic COVID-19
patients compared to nonanemic COVID-19 patients can be a
result of older age, multiple comorbidities or any other factors
above which needs further evaluation.

Study Limitations

This was a retrospective observational analysis of COVID-19
patients with the need for ICU admission in the region of
Ankaraas a regionalreferral center for COVID-19, which
might limit thegeneralizability of results. As it is in the nature
of a retrospective analysis, these results donot prove any
causality.Second, we definedanemia based on the levels of
hemoglobin on ICU admission, and we hadno information on
the hemoglobin levels before infection and dynamic Hb levels
during ICU stay. Third, we did notmeasure other biomarkers of
anemia, including serum iron and transferrin levels.

Conclusion

The results of this retrospective study showed that the
anemia prevalence in ICU patients with COVID-19 was high
and anemia was not associated with higher mortality rates
if dignosed with a hemoglobin cut-off point < 130 g/L in
men and hemoglobin < 120 g/L in women. Furthermore it
was associated with higher mortality if mild anemics were
considered as nonanemic, based on a cut-off point of 109 g/L
for hemoglobin. Hemoglobin levels of anemic patients with
COVID-19 should be closely monitored for timely detecting
signs of disease progression.
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1 Original Article

QT dispersion in patients with chronic and advanced heart failure: Is it
only a methodological problem?

Kronik ve ileri evre kalp yetmezIigi hastalarinda QT dispersiyonu: Sadece
metodolojik sorun mu?

OmerYILDIZ* @

Koc University Hospital, Cardiology Department, Istanbul / TURKEY

Abstract

Aim: QT dispersion is a potential predictive marker for ventricular tachyarrhythmia events and sudden cardiac death (SCD).
However, prior investigations on the prognostic value of QT dispersion in patients with chronic heart failure (CHF) have shown

conflicting results. Therefore, the present study aims to assess the prognostic value of QT dispersion in patients with CHF.

Material and Methods: A total of 66 patients with CHF (LVEF <35%, functional class NYHA 1/11l) were included in the study.
Baseline ECG recording, Holter monitoring, equilibrium radionuclide ventriculography, and cardiopulmonary exercise test
were carried out in all patients. Findings of the patients who experienced SCD group during the follow-up were compared

with survivors.

Results: Over 36.7 + 11.7 months follow-up, 10 patients (7 of 10 with SCD) died, and 3 patients underwent cardiac
transplantation. Mean heart rate (101 £+ 23 vs. 81 £ 12bpm, p <0.006) and NHYA class (2.6 + 0.5 vs. 2.0 £ 0.7; p <0.03)
were significantly higher, and LVEF (16 + 4 vs. 27 + 8%, p <0.006) was significantly lower in the SCD group. No significant
differences between the two groups were found for peak VO2 (13.6 £ 7.4 vs. 17.2 + 5.8ml/kg/min, p =0.138), heart rate
variability (88 £ 51 vs. 133 £ 59ms, p =0.059) and QT dispersion (88 £ 51 vs. 90 + 35ms, p =0.089).

Conclusions: Present findings indicate that in patients with chronic and advanced heart failure, both a decreased LVEF

and increased heart rate but not QT dispersion provide predictive information on SCD.

Keywords: QT dispersion; heart failure; prognosis; mortality.
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Amag: QT dispersiyonu ventrikiiler tasiaritmi ve ani kardiyak 6liim (AKO) olaylari icin potansiyel bir belirtectir. Ancak, kronik
kalp yetmezligi (KKY) olan hastalarda QT dispersiyonunun prognostik degeri tizerine yapilan 6nceki arastirmalar celiskili
sonuclar gostermistir. Bu ¢alisma, ileri evre KKY olan hastalarda QT dispersiyonunun prognostik degerini arastirmayi
amaclamaktadir.

Gereg ve Yontemler: Calismaya 66 ileri evre KKY olan hasta (sol ventrikiler ejeksiyon fraksiyonu (SVEF) <%35, fonksiyonel
sinif NYHA 1I/111) dahil edildi. Tim hastalarda baslangicta EKG kaydi, holter monitérizasyonu, radyontiklid ventrikilografi
ve kardiyopulmoner egzersiz testi yapildi. Takip sirasinda AKO grubu olan hastalarin bulgulari sag kalanlarla karsilastirildi.
Bulgular: Toplam 36,7 + 11,7 ay lizerinde takipte, 10 hasta (7'sinde AKO) 6ldii ve 3 hastaya kalp nakli uygulandi. Ortalama
kalp atis hizi (101 £ 23'e kars1 81 + 12/dk., p <0,006) ve NHYA sinifi (2,6 = 0,5'e karsi 2,0 + 0,7; p <0,03) anlamli olarak daha
yuksekti ve SVEF (16 + 4'e kars1 %27 + 8, p <0,006) AKO grubunda anlamli olarak daha diisiiktii. Zirve VO2 (13,6 + 7,4'e karsi
17,2 + 5,8ml/kg/dk, p =0,138), kalp hizi degiskenligi (88 + 51'e karsi 133 £ 59msn, p =0,059) ve QT dagilimi (88 £+ 51'e karsi
90 + 35msn, p =0,089) dederlerinde iki grup arasinda anlamli fark izlenmedi.

Sonug: Mevcut bulgular, ileri evre KKY olan hastalarda AKO riski acisindan azalmis SVEF ve artmis kalp hizinin istatiksel

Introduction

With the ageing of the population, the incidence and
prevalence of heart failure continue to increase [1]. Despite
remarkable progress in the pharmacological and device
therapy of chronic heart failure (CHF), the prognosis of the
patients remains poor. Less than 50% of patients with CHF
survive after four years [2]. Up to 50% of the deaths are
unexpected sudden cardiac death (SCD), which is assumed to
be associated with arrhythmias like ventricular tachycardiaand
fibrillation [3-4]. Despite increased efforts, there is to date no
specific method for detecting patients with CHF predisposed
to potentially lethal ventricular arrhythmias.

Efforts to define the ventricular repolarization disorders from
the surface electrocardiogram can be traced back to the 1960°s
[5]. Mirvis is the first to report on a significant spatial variation
in QT intervals in patients with acute myocardial infarction
and healthy individuals [6]. Since then there has been a rising
interest in so-called QT dispersion. Since the QT dispersion
has been suggested as a marker for ventricular repolarization
inhomogeneity; it is assumed as a possible prognostic clinical
tool in the detection of future life-threatening ventricular
arrhythmias and death [3]. The prognostic benefit of QT
dispersion has been investigated in several cardiovascular
Qr
syndromes [3]. Previous studies on the prognostic value of
QT dispersion in CHF patients have shown conflicting results
[3,7-9]. Hence, the present study focuses on evaluating the

diseases, particularly for patients with congenital
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olarak anlamli oldugunu, QT dispersiyonunun ise anlamsiz dngoriici bilgi sagladigini gostermektedir.

Anahtar Kelimeler: QT dispersiyonu; kalp yetmezligi; prognoz; mortalite.

prognostic value of QT dispersion in patients with chronic and
advanced heart failure.

Material and Methods

The study group included 66 patients aged >18 years with
chronic and advanced heart failure (LVEF <35% and a functional
class of the New York Heart Association (NYHA) lI-lll who
were referred to a tertiary academic medical centre for the
management of heart failure and/or to be evaluated for heart
transplantation (HTx) from November 1995 to June 2000.

Patients with atrial fibrillation, pacemaker rhythm, significantly
measured QT prolongation (corrected QT-interval > 460ms or
500ms with bundle branch block), receiving a class | or class
Il antiarrhythmic drug, unable to perform cardiopulmonary
exercise test (CPx), severe non-cardiac diseases and poor
recording quality, as well as patients unable or unwilling
to participate, have been excluded. Informed consent was
obtained from all patients. The ethics committee of our
institution approved the study protocol.

In all patients, a digitized 12 leads standard ECG (PC ECG
software, Dr.Vetter, Baden Baden) was recorded under physical
resting conditions in supine position. Later, an experienced
observer manually evaluated the digitized 12 lead standard
ECGonthescreen.Inall 12 leads, the QT interval was measured
from the beginning of the QRS complex to the visual return
of the T-wave to the isoelectric line. When a U-wave was
present, the nadir between T-wave and U-wave was defined
as the offset of T-wave. For each sinus beats, QT dispersion was



calculated utilizing a computer software (PC ECG software,
Dr. Vetter, Baden Baden). The mean QT dispersion value was
calculated from the obtained measurements of QT dispersion
using a computer program specially developed in-house for
the differentiated analysis of the data.

Holter monitoring was performed in all patients to define
the heart rate variability and mean heart rate. The heart rate
variability was evaluated with time domain analysis and
the standard deviation of the normal-to-normal intervals
(SDNN) was included in the present analysis. An equilibrium
radionuclide ventriculography was performed in all patients
to determine the left ventricular ejection fraction (LVEF) at
rest using a multicrystal gamma camera (Orbiter, Siemens,
Erlangen). For the quantitative determination of the 02
uptake at maximum load (peak VO2), a CPx was performed
on a bicycle ergometer (Ergoline, Jaeger, Wiirzburg) in a semi-
recumbent position in all patients.

The primary endpoint of the study is the occurrence of SCD
(death within one hour of the onset of symptoms). Since no
direct pathophysiological relationship was described between
QT dispersion and dying from progressive pump failure, it was
evaluated as an endpoint without analyzing in a separate group.

Statistical Analysis

The results are presented as mean * standard deviation (SD)
unless otherwise stated. Differences between the patients who
survived and who experienced SCD in the using the follow-
up period were tested with Student’s t-test for independent
samples or when more than two patient groups exist using
ANOVA (analysis of variance with subsequent student
Newman-Keuls test and Bonferroni t-test). P value <0.05 was
considered as statistically significant.

Results
The characteristics of the study patients are summarized in Table 1.

Diabetes mellitus was present in 21 patients (32%) and 16
patients (24%) suffered from renal insufficiency in the stage
of compensated retention. Four patients (6%) had both
concomitant diseases. Figures 1-4 compare the QT dispersion
values with the NYHA classification, LVEF, peak VO2, and
SDNN. There were no significant differences in QT dispersion
between NYHA classes |, Il, and Il (Fig. 1). In patients with
LVEF <20%, QT dispersion was also not significantly different
from the patients with LVEF >20% (Fig. 2). Likewise, patients
with peak VO2 <14ml/kg/min showed similar QT dispersion
values to patients with peak VO2 >14ml/kg/min (Fig. 3). In
patients with a low heart rate variability (SDNN <65ms), the
QT dispersion was not significantly different from the patients
with an SDNN >65ms (Fig. 4).
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Figure 1: QT dispersion depending on NYHA class (mean * standard

deviation; total collective n = 66).
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Figure 2: QT dispersion depending on the left ventricular ejection
fraction (LVEF) (mean = standard deviation; total collective n = 66,
differences between groups not significant).
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Figure 3: QT dispersion depending on the peak VO2 (mean +
standard deviation; total collective n = 66, in one patient no data
available, differences between groups not significant).
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Figure 4: QT dispersion depending on the heart rate variability (SDNN)
(mean + standard deviation; total collective n = 66, no data available
from 4 patients, differences between groups not significant).
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Patients with ischemic CHF (n =22) and non-ischemic CHF (n
=44) differed significantly with respect to age (57.8 + 8.9 and 48.0
+ 13.0 years respectively; p =0.002), maximum oxygen intake
under physical exertion (13.7 = 4.0 and 18.2 + 6.1ml/kg/min,
respectively; p =0.003), and mean heart rate (76 + 20 and 87 + 17
beats/min respectively; p=0.023). Their LVEF (27.9+7.1and 23.6 +
10.9% respectively; p =0.112), and QT dispersion (99 + 40 and 85
+ 30m/s, respectively; p=0.116) were similar to each other (Table
2). Beta-blocker (61% vs. 30%, respectively) and ACE inhibitor/
angiotensin Il receptor blocker (91% vs. 84%, respectively) usage
were more frequent in ischemic CHF then non-ischemic patients.
For all other characteristics, no significant differences were found
between the two patient groups.

During a mean follow-up period of 36.7 + 11.7 months, ten
patients died, which corresponds to 15.2% (all percentages
related to the total collective n =66). The one-year mortality
rate of the total study population was approximately 8%.
Seven patients (10.6%) died of SCD (on average, after 16.6
+ 13.9 months). After an observation period of 33.0 £ 12.7
months, two (3%) patients developed acute cardiac pump
failure with immediate consequences of death. One patient
(1.5%) died after an observation period of 11 months of the
immediate consequences of lymphoma. HTx procedure was
performed on three patients after an observation period of
17.7 £ 11.0 months. In the case of the HTx patients, only the
observation period up to the transplant date was evaluated.
Four (4%) of 10 deceased patients had previously suffered
cardiac decompensation, i.e., without immediate death. The
fifty-three survivors (80.3%) were observed for 35.0 + 11.3
months. For the endpoint related analyses, three groups were
formed; group 1: patients with SCD (n=7), group 2: survivors
(n=53), group 3: deceased patients without SCD (n=3).

Using variance analysis (ANOVA), the three groups were
simultaneously compared; mean heart rate in the group of
patients with SCD was significantly higher thanin survivors. Also,
LVEF was significantly lower than in survivors. Only tendentially
but not significantly elevated was the NYHA functional class in
patients with SCD compared to survivors. Furthermore, systolic
blood pressure tended to be lower in patients with SCD than
in the survivors. On the other hand, there were no significant
differences between the three groups with concerning QT

dispersion and the other parameters given in Table 3.
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In addition to this simultaneous comparison of all patients in
the study, the groups "SCD" and "survivors" were compared
statistically concerning the significance of the QT dispersion
directly utilizing the t-test. In this two-group comparison,
patients with SCD were again found to have a significantly
higher mean heart rate and lower LVEF as well as a higher
NYHA functional class. Furthermore, a decreased SDNN were
observed. Finally, no significant differences were found for QT
dispersion, peak VO2, and other parameters listed in Table 3
between patients with SCD and survivors.

Discussion

The present paper demonstrates that QT dispersion has no
prognostic value in terms of SCD in patients with advanced
CHF due to ischemic or idiopathic dilated cardiomyopathy.

This outcome of the present study is in agreement with some
[4,10,11] but yet in conflict with other investigations [7,8,12,13].
In the past, many studies showed that CHF patients with
increased QT dispersion are prone to life-threatening cardiac
arrhythmias and SCD. Nevertheless, results of other studies
were inconsistent. In recent decades, attempts have been made
in several investigations utilizing multivariate survival analysis
to define the prognostic value of QT dispersion on mortality for
patients with CHF. Only for patients with dilated cardiomyopathy
and QT dispersion >80ms Galinier et al [8] indicated to have
a prognostic value for both sudden death and arrhythmic
death, while for patients with CHF due to ischemic heart failure
had no prognostic value. An early publication showed that

in patients with ischemic cardiomyopathy (within 2 to 9 days

after myocardial infarction) had prognostic information for
both QT dispersion and corrected QT (QTc) dispersion in terms
of all-cause mortality [14]. They detected, however, extensive
overlap in QT dispersion between non-survivors and survivors,
reducing the utilization of the prognostic relevance. Previous
research demonstrated that 14 patients with CHF and QT
dispersion >140ms waiting for cardiac transplant died before
transplantation, meaning that increased QT dispersion yield
prognostic information [15]. Another former investigation (with
small sample size) found that the corrected JT dispersion and
relative QT dispersion (standard deviation of QT dispersion
divided by mean x100) comprise independent prognostic
value in 34 patients with idiopathic or ischemic dilated
cardiomyopathy who suffered from ventricular tachyarrhythmia
or sudden death [16]. Rotterdam study demonstrated that
during a mean follow-up of 4 years healthy older (aged 55 years)
subjects with QTc dispersion >60ms (vs >39ms) had a two-fold
increased risk of SCD [17].

This inconsistency in the results of the studies mentioned
aboveis notapparent, but many factors may bias the outcomes.
A previous study demonstrated that QT dispersion is not a
direct indicator of ventricular depolarization disorders, but
solely a rough marker of T-wave morphology [18]. Evaluation
of the T-wave morphology by T loops may be a more accurate
description of heterogeneity of the cardiac action potential.
So far, there are only a few studies that have shown a satisfying
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reproducibility of QT dispersion, [19] but several studies have
demonstrated high inter-and intra-observer variability of QT
dispersion [14,20]. Furthermore, the unreliable determination
of T-wave offset is the main technical difficulty in measuring
the QT dispersion [18,21]. Also, the relatively small value of
the QT dispersion compared to the QT interval is a problem.
Since a relatively small error in QT measurement leads to
increased error in QT dispersion [22]. Another one is that due
to sympathovagal balance, the QT-dispersion has a diurnal
variation [23]. Thus, QT dispersion measurements obtained at
different times should not be compared.

Several scientific articles utilizing multivariate analysis
demonstrated no prognostic value of QT dispersion for
mortality in patients with CHF. To justify the use of multivariate
survival analysis, however, requires many endpoints which

was also absent in the present study [24].

The discrepancy in the predictive power of QT dispersion
concerning mortality between the previous and the present
study may be in the various methodology of studies providing
a compelling explanation for differences of the outcomes.

Study limitations

The limitations of the present investigation include its
observational characteristicsand theimplementationatasingle
tertiary centre. Since, patients with advanced CHF and severe
symptoms represented by NYHA functional class IV are unable
to perform CPx examination, they were not included in the
present work compared to previous studies [7-9]. This exclusion
may also bias the prediction of SCD, so that QT dispersion was
not significantly increased in advanced CHF patients and SCD
compared to survivors. As no healthy volunteers were included
in the present study, it cannot be clarified whether the patients
had pathologically altered levels of QT dispersion. Due to the
lack of differences in the mean values between advanced
CHF patients with SCD and survivors, no further statistical
analysis of the prognostic relevance utilizing Cox regression
was performed. In future studies with larger study groups, the
prognostic value of QT dispersion should be further examined,
in particular for patients with B-blocker therapy, who were
relatively low in this analysis.

Conclusions

In the present work, both decreased LVEF and increased heart
rate, but not QT dispersion revealed a significant association in
advanced CHF patients, and SCD compared to survivors. Since no
precise definition of QT dispersion has been agreed to date, there
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are various methods of QT dispersion measurement limiting
the comparability of the scientific papers. Thus, standardization
techniques and more precise measurement are necessary to
assess and compare QT dispersion in future researches.
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Abstract

Aim:The purpose of this study was to reveal mid-term outcomes by retrospectively investigating patients who underwent
total knee arthroplasty with a posterior stabilized design (PS).

Material and methods: The study included a total of 68 knees of 52 patients with completed follow-up data who
underwent PS total knee arthroplasty due to a diagnosis of primary or secondary osteoarthritis. The 52 patients comprised
45 (86.5%) females and 7 (13.5%) males with a mean age of 65.2+9.32 years (range, 30-82 years). The American Knee
Society criteria were adopted for assessment of patient knee scores and functional knee scores. The Total Knee Prosthesis
Radiological Evaluation criteria were applied for radiological evaluation of the patients.

Results: The mean follow-up period of the patients was 32.1 + 9.85 months (range: 18-60 months) and the Knee Society
Scores were 41.5 (range: 26 - 58) preoperatively, and 84.3 (range: 51 - 97) postoperatively. The mean preoperative and
postoperative range of motion was 88.2° (range: 60° - 100°), and 106.7° (range: 90° - 120°), respectively. Two-stage
revision surgery was applied to one patient due to deep infection. No cases of aseptic loosening were observed. Implant
survivorship was observed as 98.8%, and excellent and good results according to the functional knee score were reported
as 41.1%, and 32.3%, respectively.

Conclusion: Positive patient outcomes were obtained with the use of PS total knee arthroplasty in patients with severe
osteoarthritis and there was no evidence of significant implant survival loss in mid-term follow-up.

Keywords: Knee osteoarthritis; total knee arthroplasty; posterior stabilized design

Corresponding author*: Omer Faruk KILICASLAN, Antalya Training And Research Hospital, Department of Orthopaedics and Traumatology,
Antalya/TURKEY

E-mail: kilicaslanfaruk@hotmail.com

ORCID: 0000-0001-6716-4542

Recevied: 03/04/2021 accepted: 02/06/2021

Doi: 10.18663/tjcl.909044

178



https://orcid.org/0000-0001-6716-4542
https://orcid.org/0000-0002-4056-3743
: https://orcid.org/0000-0002-2661-7581
https://orcid.org/0000-0002-3005-1488

A~
RajsN

KILICASLAN et al.
I Posterior stabilized knee arthroplasty outcomes

0z
Amag: Bu calismanin amaci, posterioru stabilize eden tasarim (PS) ile total diz artroplastisi uygulanan hastalari retrospektif
olarak inceleyerek orta donem sonuglarini ortaya ¢ikarmakti.

Gereg ve Yontemler: Calismaya primer veya sekonder osteoartrit tanisi nedeniyle PS total diz artroplastisi uygulanan
52 hastanin toplam 68 dizi dahil edildi. Yas ortalamasi 65,2+9,32 (30-82 yil) olan 52 hasta, 45 (%86,5) kadin ve 7 (%13,5)
erkekten olusuyordu. hastalarin diz ve fonksiyonel skorlarinin degerlendirmek icin Amerikan Diz Dernegi kriterleri
benimsendi. Hastalarin radyolojik degerlendirilmesinde Total Diz Protezi Radyolojik Degerlendirme kriterleri uygulandi.

Bulgular: Hastalarin ortalama takip suiresi 32,1 + 9,85 ay (dagilim: 18-60 ay) ve Knee Society Skorlari ameliyat dncesi 41,5
(dagilim: 26 - 58), ameliyat sonrasi ise 84,3 (aralik: 51 - 97) idi. Ortalama preoperatif ve postoperatif hareket acikligi sirasiyla
88,2° (aralik: 60° - 100°) ve 106,7° (aralik: 90° - 120°) idi. Bir hastaya derin enfeksiyon nedeniyle iki asamali revizyon cerrahisi
uygulandi. Aseptik gevseme vakasi gézlenmedi. implant sagkalimi %98,8 olarak gézlendi ve fonksiyonel diz skoruna gére
mikemmel ve iyi sonuglar sirasiyla %41,1 ve %32,3 olarak bildirildi.

Sonug: Siddetli osteoartriti olan hastalarda PS total diz artroplastisi kullanimi ile pozitif hasta sonugclari elde edildi ve orta

Introduction

One of the most fervent and long-term controversies in
orthopedicsurgeryisthe role of the posterior cruciate ligament
(PCL) in total knee arthroplasty (TKA). Excellent long-term
clinical outcomes of TKA in designs of the cruciate-sacrificing,
cruciate-substituting, and cruciate-retaining types have made
it difficult for surgeons to decide [1]. Retention or resection of
the PCL depends on the surgeon's experience and familiarity
with implant placement instruments and the condition of the
PCL observed intraoperatively. Although debate continues on
many issues, it has been recommended that PCL be sacrificed
when posterolateral instability, significant coronal deformity,
inflammatory arthritis, extensor mechanism deficiency, flexion
contracture or PCL insufficiency is detected [2, 3].

In cases when the PCL is sacrificed, the posterior stabilized (PS)
design is traditionally used. In vitro studies have demonstrated
that physiological posterior femoral translation over the tibia
during flexion (femoral rollback) and reproducing the natural
axial rotation of the femur (screw-home mechanism) provide
an improvement in the function of the extensor mechanism
and increased knee flexion. Compared to a healthy knee joint,
the above-mentioned joint functions are decreased after
TKA, although PS designs provide better femoral rollback and
greater knee flexion than ligament preserving designs [4].

In a cadaver study, the significant contribution of the PCL
in providing medial-lateral stability was demonstrated [5].
The aforementioned finding supports the idea that in knees

donem takiplerinde implant sagkaliminda dnemli bir kayip olduguna dair kanit yoktu.

Anahtar kelimeler: Diz osteoartriti; total diz artroplastisi; posterior stabilize tasarim

with advanced varus or valgus deformity, better mediolateral
balance could be achieved by sacrificing the PCL [6]. Cruciate-
preserving knee prosthesis designs applied to patients with
coronal deformities >15° have been reported to be associated
with postoperative pain and revision surgeries. In addition, in
knees with fixed flexion contracture, symmetrical joint space
is obtained more easily with ligament-cutting designs [7].

Although there are studies reporting the clinical and functional
results of PS TKA designs, new studies are still needed due
to the controversies in the literature. The aim of the current
study was to reveal the mid-term outcomes by retrospectively
investigating patients who underwent total knee arthroplasty
with a posterior stabilized design.

Material and methods

Approval for the study was granted by the Local Ethics
Committee (Date:20.06.2013, number: 21/3).The study was
conducted in compliance with the principles of the Declaration
of Helsinki. A retrospective review was made of patients who
underwent total knee arthroplasty due to knee osteoarthritis
between December 2008 and June 2012. The patients included
in the study were treated with posterior stabilized implants
due to grade IV osteoarthritis according to Kellgren-Lawrence
grades and had completed an 18-month follow-up period.

Demographic and clinical data were obtained from patient
charts, medical records, and operation notes, including
gender, age at surgery, etiology, follow-up duration, number
of blood transfusion units, and complications. Range of
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motion measurements, functional evaluation using the Knee
Society Score (Knee and Function Score) [8], and radiological
measurements were performed preoperatively and at the final
follow-up examination. Patients were excluded from the study
if implant designs other than PS TKA had been used, if there
were oncological-hematological surgical etiologies, or if data
were incomplete.

All surgical procedures were performed using a medial
parapatellar approach. Standard distal femoral and tibial cuts
were made, laminar spreaders were used to assess extension
gaps, and provisional soft tissue releases were performed in
full extension. Femoral rotational alignment was obtained
according to the epicondylar axis, usually 3° of external
rotation from the posterior condylar line. The knee was fine
balanced utilizing soft tissue releases for varus and valgus
knees, followed by the shift and resect technique for severely
varus knees. None of the patients underwent patellar joint
surface replacement. Patellar osteophyte removal and patellar
denervation were performed in all patients. Fixation of tibial
and femoral components was achieved with bone cement.
At the end of the procedure, a hemovac drain was inserted
before the closure of the wound and a bulky compression
dressing was used to all patients. Antibiotic prophylaxis and
venous thromboembolism prophylaxis were administered in
accordance with current guidelines [9, 10].

After the removal of the compression dressing and hemovac
drain at the 24th hour of postoperative period, antiembolic
stockings were worn on both legs and patients were
mobilized with full weight-bearing with the aid of a walker or
crutches. Isometric quadriceps exercises were started under
the supervision of a physiotherapist in the early postoperative
period and the patients were discharged after the knee
joint flexion was achieved above 90 ° and full extension
with a supervised home rehabilitation program. At the third
postoperative week, strengthening and range of motion
exercises were performed more aggressively for achieving
full range of motion. After the sixth week, strengthening and
functional exercises were added to enable the patient to walk
without assistance.

Radiological evaluation was made based on weight-bearing
anteroposterior and lateral views of the knee. In alignment
analysis, the valgus degrees of the knee were indicated as
negative numerals, and varus as positive. The location of
radiolucent lines was evaluated based on the Knee Society
Roentgenographic Evaluation System [11]. In the postoperative
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radiological evaluation, radiolucent lines were examined in
millimeters for the relationship of the prosthesis with the bone
surface, fixation quality, and signs of loosening. For radiolucent
field evaluation, the femoral and tibial components were
evaluated on anteroposterior and lateral radiographs.

Component positions were evaluated on the basis of 4 angles:
the lateral distal femoral angle (LDFA, a angle), which was
measured between the anatomic axis of the femur and a
tangential line to the distal condyles of the femoral prosthesis;
the medial proximal tibia angle (MDTA, 3 angle), which lies
between the anatomic axis of the tibia and a tangential line
to the plateau of the tibial prosthesis; the flexion-extension
femoral angle (FEFA, y angle), which is between a line through
the midshaft of the femur and the neutral line of the femoral
prosthesis; and the tibial slope angle (TSA, o angle), which is
the angle between a line through the midshaft of the tibia and

a tangential line to the tibial prosthesis (Figure 1).

Figure 1. A 63-year-old female patient was operated on with the
diagnosis of primary osteoarthritis in the left knee.Preoperative (a,b)
and postoperative (c,d) AP and lateral radiographs.Showing the four
angles (a0, B, y, 0 ) where component positions are evaluated (c,d).
The follow-up period was 21 months. The postoperative knee score
was 83, and the functional score was 80. There were no postoperative

complications. Knee and functional scores were found to be good.
Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows, Version 23.0 software (IBM Corp. Armonk,
NY, USA). Categorical variables were given as number (n)
and percentage (%), and continuous variables as mean +
standard deviation (SD) values. The Chi-square test was used
for the comparison of categorical variables. The conformity
of continuous variables to normal distribution was evaluated
using visual (histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov / Shapiro-Wilk tests). The
Paired Samples t-test and the Wilcoxon rank test were used
to compare data in accordance with the normality testing. A
value of p< 0.05 was considered to be statistically significant.



Results

The evaluation was made of 52 with a mean age of 65.2 + 9.32
years (range: 30-81 years) and mean follow-up period of 32.1
+ 9.85 months (range:18-60 months). Patient characteristics
and baseline demographics are presented in Table 1.During the
68 knee arthroplasty surgeries performed, the need for blood
transfusion occurred in 14 procedures, and the mean number
of transfusion units was calculated as 0.41 £+ 0.72. When stability

in the mediolateral plane was evaluated preoperatively, it was
determined as <5°in 26 knees (38.2%), 6-9° in 35 knees (51.4%),
10-14°in 5 knees (7.4%), and >15°in 2 knees (2.9%).
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The mean mechanical tibiofemoral angle was 5.36° + 5.22°
(range: -22° to +20°) preoperatively, and was restored
to mean -3.16° + 1.72° (range: -7° to 0°) postoperatively.
Flexion contracture was mean 6.76°+ 1.24° (range, 0°-15°)
preoperatively and flexion range was 88.2°+ 10.7°(range, 60°-
100°). Postoperatively, the mean range of motion of the knee
increased to 106.7° + 7.5° (range, 90°-120°) . Postoperative
restricted range of motion that required manipulation was
observed in four patients at an average of 4 weeks.

The mean angle measurements were alpha angle 90.9° + 2.52°
(86°-100°), beta angle 90° + 1.20° (88° - 94°), gamma angle 1.2°
+1.28° (0° - 6°), and sigma angle 90° + 2.2° (82° - 95°). None of
the patients had a flexion contracture at the final follow-up.
The detailed radiographic results are presented in Table 2.

The mean the Knee Society Score [8] improved from
preoperative41.5+8.83 (range: 26-58) t0 84.3+9.14 (range: 51-
97) postoperatively (p: 0.001), and the Knee Society function
score increased from 38.8 + 17.2 (range: 10-70) to 77.7+ 14.8
(range: 45-100) following PS TKA (p : 0.001). The increases in
both the Knee Society total knee and knee function scores
were determined to be statistically significant (Table 2).

Prosthesis survival was evaluated as 98.5% after a mean follow-
up of 32 months (18-60 months). Superficial skin infection in 5
(7.3%) patients and local serous wound discharge in 2 patients
(2.9%) was detected in the early postoperative period. Infection
developedin 1 patient (1.4%) after eighteen months. Superficial
infections and serous discharge were treated with wound
dressing and empiric oral antibiotherapy due to negative

bacterial wound culture. The late-stage infection was treated

with two-stage revision surgery. During the follow-up period,
no femoral component lysis was observed in any patient. A
radiolucent area <4 mm was detected in the tibial component
in 6 cases. There was no progression of osteolysis observed
in the follow-up of these cases, and revision surgery was not
performed in any patient due to aseptic loosening. None of
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the patients developed deep vein thrombosis, pulmonary
embolism, or complications related to the tourniquet.

Discussion

The aim of this study was to present the mid-term results of
posterior stabilized total knee arthroplasty applied because
of severe osteoarthritis. The study results demonstrated
that prosthesis survival was 98.5% after a mean follow-up
of 32 months. Quality of life and functional scores improved
significantly after surgery.

Total knee arthroplasty continues to give excellent clinical
results in the relief of complaints caused by degenerative
osteoarthritis. A total of 11,606 total knee arthroplasties were
evaluated by Rand et al. in terms of overall survival, and it was
reported that successful results were observed in 96% at five
years and in 91% at ten years. When subgroup analysis was
applied to the ten-year survival rate results, a rate of 91% was
determined for the designs that retained the posterior cruciate
ligament, and 76% for the posterior stabilized implants [12].In
a study by Serna-Berna et al. of patients with a minimum ten-
year follow-up, cruciate-retaining (268 subjects) and posterior-
stabilized (211 subjects) primary total knee arthroplasty
designs were compared, and no statistically significant
difference was determined between overall survival rates [13].

Long-term success in total knee arthroplasty can be achieved by
ensuring proper alignment. Malalignment results in the need for
revision operations due to loosening and instability in the early
and late periods. Lotke et al. reported that the most favorable
angle is valgus 3°-7° [14]. It was stated by Ritter et al. that the
neutral axis of the leg could be achieved with a tibiofemoral
angle of 5°7° [15]. In the current study, the mean tibiofemoral
angle was corrected from preoperative 5.4° varus to 3.1° valgus.

After total knee prosthesis, at least 90° range of motion of the
knee should be provided, and no loss of extension or flexion
contracture is accepted. Preoperative range of motion is the
most important factor determining the postoperative range
of motion [16]. In a study evaluating knee prostheses flexion
angles with a posterior stabilized design, mean flexion was
reported to be 103.1° at the end of five years [13]. In a study
presenting the long-term results of single-radius, posterior-
stabilized total knee arthroplasty, the mean maximum
flexion angle was reported to be 129° (range, 95° - 150°) [17].
Preoperative flexion in the current study was 88.2°, and this
improved to 106.7° postoperatively.
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The main limitations of this study were the retrospective
design with a limited number of patients and relatively
short follow-up time. Other limitations of the study were
the heterogeneity of etiological reasons and the absence of
a control group. However, the data obtained from this study
could provide preliminary information for prospective control
studies to be planned.

The results of this study demonstrated that in patients with
severe osteoarthritis, PS total knee prosthesis provided 91.3%
excellent and good knee scores, and 73.5% excellent and
good functional scores in patients with severe osteoarthritis.
Moreover, prosthesis survival was found to be 98.5% after a
mean follow-up of 32 months.

Conclusion

The current study demonstrated that the use of PS total
knee arthroplasty in patients with severe osteoarthritis could
provide satisfactory outcomes with appropriate patient
selection, adequate preoperative preparation, and careful
surgical technique, and there was no evidence of significant
implant survival loss in mid-term follow-up.
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Sekiz bolmeli kolistinli agar besiyerinde acinetobacter baumannii
turlerinde kolistin direncinin saptanmasi

Determining colistin resistance in acinetobacter baumannii species in
eight-compartment colistin agar medium

Selim GORGUN* @

Samsun Egitim ve Arastirma Hastanesi, Samsun / TURKIYE

Oz

Amag: Acinetobacter baumannii suslari siklikla coklu ilag¢ direnci gésteren ve mortalite orani ylksek opurtunistik
nozokomiyal patojenlerdir. Bu calismada, Acinetobacter klinik izolatlarinda kolistin diren¢ paterninin tiip dilisyon ve agar
dilisyon yontemleriyle kiyaslamali olarak degerlendirilmesinin yani sira rutin kullanimda olmayan sekiz bélmeli kolistinli
agar besiyerinin performansinin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Calismada, Samsun Egitim ve Arastirma Hastanesi'de 2018-2019 yillari arasinda cesitli kliniklerinde
yatmakta olan 104 hastadan izole edilen ve tam otomatik bakteri identifikasyon cihazinda (VITEK 2, Biomerioux, France)
tanimlamasi yapilmis A.baumannii suslarinin kolistin direnci tiip makro diliisyon ve agar dillisyon yontemleriyle saptandi.
Agar dillisyon testi, sekiz sabit bélmeli tek bir petri kutusunda ve 0,125-16 pg/ml konsantrasyonda kolistin ilaveli Mueller
Hinton agar besiyerinde yapildi. The European Committee on Antimicrobial Susceptibility Testing (EUCAST) verilerine gore
yorumlama yapilarak, 2 pg/ml ve alti minimal inhibitor konsantrasyon (MiK) degeri kolistine duyarli sus olarak kabul edildi.

Bulgular: Calismaya dahil edilen 104 susun 68'i (%65,4) otomatize sistemde, 66's1 (%63,5) sivi tlip dillisyon testinde, 64l
(%61,5) agar dilisyon testinde kolistine duyarli olarak saptandi. Tup dilisyon testinde 38 (%36,5) sus kolistine direncli
iken, agar diliisyon testinde ise 40 (%38,5) sus kolistine direncli olarak tespit edildi. Direng testinde 2ug/ml ve alti kolistine
duyarh kabul edildi. Ancak secilen 6rneklem grubu nedeniyle direng testinde 0,125 ve 0,250 ug/ml konsantrasyonlarda
kolistin duyarliigi gérilmedi. Tip diliisyon yénteminde en fazla gériilen MiK degeri 1 ug/ml iken agar diliisyonunda en
fazla gérilen MIiK degeri 2 pg/ml idi.

Sonug¢: Sundugumuz calismada agar ve tlp diliisyon yontemleri arasinda anlamli bir fark bulunamamistir. Sekiz bolmeli
tek bir kolistinli agar besiyerinde yapilan direnc¢ calismasi sonucu laboratuvar maliyet avantaji saglamaktadir.
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Abstract

Aim: Acinetobacter baumannii strains are opportunistic nosocomial pathogens that are frequently multi-drug resistant
and have a high mortality rate. In this study, we aimed at evaluating the colistin resistance pattern in Acinetobacter clinical
isolates through comparison using tube dilution and agar dilution methods, as well as the performance of a single petri

dish with eight compartments that is not in routine use.

Material and Methods: In the study, A. baumannii, which was isolated from 104 patients hospitalized in Samsun Training
and Research Hospital between 2018 and 2019 in various clinics and identified in the automatic bacteria identification
device (VITEK 2, Biomerioux, France). The colistin resistance of the strains was determined by tube dilution and agar
dilution methods. Agar dilution test was performed in a single petri dish with eight compartments and Mueller Hinton
Agar Medium supplemented with colistin at a concentration of 0.125-16 ug/ml. The results were interpreted according to
The European Committee on Antimicrobial Susceptibility Testing (EUCAST) data, and a Minimal Inhibitory Concentration

(MIC) value of 2 ug/ml and less was accepted as a colistin sensitive strain.

Results: Of the 104 strains included in the study, 68 (65.4%) were sensitive to colistin in the automated system, 66 (63.5%)
in the liquid tube dilution test, and 64 (61.5%) in the agar dilution test. While 38 (36.5%) strains were resistant to colistin
in the tube dilution test, 40 (38.5%) strains were found to be resistant to colistin in agar dilution test. 2ug/ml and less was
accepted as sensitive to colistin in the resistance test. However, due to the chosen sample group, no colistin sensitivity
was observed at 0.125 and 0.250 pg/ml concentrations in the resistance test. While the most seen MIC value in the tube

dilution method was 1 pg/ml, the most seen MIC value in agar dilution was 2 ug/ml.

Conclusion: In the study, no significant difference was found between agar and tube dilution methods. The laboratory
provided a cost advantage to the as a result of the resistance study performed on a single colistin agar medium with eight

compartments.

Keywords: Colistin resistance; tube dilution test; agar dilution

Giris

Acinetobacter baumannii c¢oklu ila¢ direnci g0sterebilen,
Uriner sistemde ve ciltte plrulan enfeksiyonlardan ventilator
kaynakli pnémoni, menenjit ve sepsise kadar uzanan ciddi
enfeksiyonlara sebep olabilen nozokomiyal bir patojendir
[1]. Hastane kaynakli suslan siklikla karbapenemler dahil pek
cok ilaca direng gostermekte ve oOzellikle yogun bakimda
yatan hastalarda mortalite oranini arttirmaktadir [1,2]. Gelisen
bu direnc nedeniyle A. baumannii suslarinin neden oldugu
enfeksiyonlarin tedavisinde ¢ok kisitli antimikrobiyaller veya
bunlarin kombinasyonlar tercih edilmektedir. Glinimiizde
direncli A. baumannii suslarina karsi kullanilan en etkili
antimikrobiyal kolistindir [3]. Son zamanlarda direncli A.
baumannii  suslarinin  neden oldugu enfeksiyonlarda
"kurtarma" tedavisi olarak giderek daha fazla kullanilmaktadir
[4]. Bu suslarda kolistin direncinin kolay ve dogru belirlenmesi
onemlidir. Kolistin direncinin dogru belirlenmesi ise zordur.
CLSIMIK <2 pg/mL altindaki suslar icin duyarli degil orta derece

duyarh tanimini kullanmakta, EUCAST ise bu konsantrasyonun

altini duyarli kabul etmektedir [5,6]. Bu konudaki zorluklar
direncin belirlenmesinde kullanilan farkli yéntemlere de
yansimistir. A. baumannii icin kolistin direnci otomatik bakteri
tanimlama sistemlerinin yaninda, Kirby Bauer disk difflizyon
yontemi, E test, sivi dilisyon, agar dilisyon ve molekiiler
tani yontemleriyle belirlenebilmektedir. Kolistin direncinin
belirlenmesinde bu ydntemlerin birbirine gdre avantaj ve
dezavantajlari bulunmaktadir [7-12].

A. baumannii tirlerinde kolistin direncinin belirlenmesinde
CLSI ve EUCAST Tup dilisyon yontemini énermektedir [5,6].
Tup dilisyon yonteminde Mueller Hinton Broth hazirlanmis
tiplere eklenmis farkh konsantrasyonlarda kolistine maruz
birakilan bakterilerin tGreme durumlarn kontrol edilir. Bu
yonteme benzer sonuclar veren Agar diliisyon yonteminde ise
farkli konsantrasyonlarda hazirlanmis kolistin ilaveli Mueller
Hinton besiyeri dokiilmus petri kutularinda bakteri ireme
durumu incelenerek antibakteriyelin direnci hakkinda bilgi

edinilmektedir [7-12].
Tup dilisyon yonteminin ¢alisma ve degerlendirme zorlugunun
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yaninda agar dilisyon testinini tek petride hazirlanarak
calisilmasi ekonomik degildir. Calismada, A. baumannii klinik
izolatlarinda kolistin direng paterninin tlip diliisyon ve agar
dilisyon yontemleriyle kiyaslamali olarak degerlendirilmesi yani
sira rutin kullanimda olmayan sekiz bdlmeli petri kutusunda
hazirlanan agar dillisyon testinin laboratuvarda rutin ¢alismaya
dahil edilmesinin arastirilmasi amaclanmistir.

Gere¢ ve yontemler
Saghk Bilimleri Universitesi, Samsun Egitim ve Arastirma
klinik

orneklerden izole edilen ve tam otomatik bakteri tanimlama

Hastanesi  Mikrobiyoloji laboratuvarinda  ¢esitli
ve antibiyogram cihazinda (VITEK 2, Biomerioux, France)
tanimlamasi yapilan 104 farkli hastadan izole edilen A.
baumannii susun kolistin direnci0,125,0,250,0,5,1,2,4,8ve 16
pg/ml konsantrasyonlarda kolistin ilaveli Mueller Hinton agar
besiyeri iceren sekiz sabit bolmeli petri kutularinda arastirildi.
Besiyeri hazirlanmasinda; beef extract 2 g, kazein asit pepton
17,5 g, nisasta 1,5 g, agar agar 17,0 g ve kolistin'in 0,125-16 pg/
ml konsantrasyonlari eklenerek pH degeri 7,3’e ayarlandi. Bu
calisma icin Ozel olarak dizayn edilen sabit sekiz bolmeli petri

kutularina (Sekil 1) besiyeri dokulerek hazirlandi.

Sekil 1. Sekiz bélmeli petri kutusu A) U¢ boyutlu gériiniis B) Ustten
gorunus.

Derin dondurucuda-80°C de stok besiyerinde saklanan 104 klinik
A. baumannii susu ve bir adet kalite kontrol susu (A. baumannii
19606 ATCC) %5 koyun kanl agar (GBL, Tirkiye) ve Eosin
Methylene Blue agar besiyerlerine (GBL, Turkiye) pasajland.
Ekimler 24 saat 37°C'de inkiibe edildi. Ureme g&steren bakteri
(108
bakteri/ml) bakteri stispansiyonlari dilie edilerek inokulumda

kolonilerinden 0,5 McFarland bulanikliga ayarlanan

104 bakteri olacak sekilde 10 plt miktarda kolistinli sekiz bolmeli
besiyerlerine ekimleri yapildi [13]. Besiyerleri 24 saat inkubasyon
sonrasinda EUCAST kriterlerine gore degerlendirildi [12,13].
MiK degeri 2 pug/ml ve altinda olan A. baumannii suslar kolistin
duyarli kabul edildi. Degerlendirme sirasinda kolistin icermeyen
kontrol besiyerindeki Greme kontrolu icin de ekim yapildi. Suslar
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icin es zamanli olarak tiip dilisyon yontemi ile de kolistin direnci
arastirildi. Bunun icin 0,125, 0,250, 0,5, 1, 2, 4, 8 ve 16 pg/ml
konsantrasyonlarda kolistin ilaveli sekiz tipe ekimler yapildi. Tiip
dilisyon yapilarak hazirlanan duyarlilik testi 24 saat inkiibasyon
sonrasi degerlendirilerek MIK degerleri saptandi.Calisma icin
27.05.2020 tarih ve 2020/7 sayili yerel etik kurulu izni alinmistir.

Bulgular

Galismaya dahil edilen 104 A. baumannii susunun 68'i (%65,4)
otomatize sistemde kolistin duyarli (<=0.500 pg/m) suslardi.
Bu suslardan 66's1 (%63,5) tiip diltsyon testinde ve 0,5 pg/ml
(8 sus), 1T ug/ml (31 sus), 2 ug/ml (27 sus) konsantrasyonlarda
duyarl olarak saptandi. Otomatize sistemde duyarli saptanan
iki sus (%1,9) tiip diliisyon testinde 4 pug/ml ve 8 pug/ml MiC
degerinde direngli olarak saptanmistir.

Cahsmaya dahil edilen A.baumannii suslarinin 36'si (%34,6)
otomatize sistemde kolistin direncli (>2 pg/m) suslardi. Bu
suslarin timd, tip dilisyon yonteminde 4 pg/ml (10 sus), 8
pg/ml (6 sus), 16 pg/ml (22 sus) konsantrasyonlarda direncli
olarak saptandi.

Tup dilisyon yonteminde duyarl saptanan suslar (n:66) sekiz
bolmeli agar diliisyon testinde 0,5 pg/ml (6 sus), 1 pg/ml
(28 sus), 2 pg/ml (30 sus) konsantrasyonlarda toplamda 64
sus kolistine duyarl saptandi. Tup dilisyon testinde direncli
saptanan suslar sekiz bélmeli agar diltisyon testinde 4 pug/ml
(12 sus), 8 pg/ml (4 sus), 16 pg/ml (24 sus) konsantrasyonlarda
direncli olarak saptandi. Tiip diltsyon testinde duyarli saptanan
iki sus (%1,9) sekiz bélmeli agar diliisyon testinde 4 pg/ml MiK
degerinde direncli saptanmistir. Calismaya dahil edilen suslar
icinde secilen 6rneklem grubu nedeniyle 0,125 ve 0,250 pg/ml
konsantrasyonlarda kolistin duyarlihgi gériilmedi. Tlp diliisyon
yénteminde en fazla gérillen MIK degeri 1 ug/ml iken agar
diliisyonunda en fazla gériilen MiK degeri 2 ug/ml idi. (Tablo 1)

MIK dagilimlar acisindan gruplar arasinda anlamli farklilik
bulunmustur (p<0,001). Farkhhg olusturan degerler koyu
renkle gosterilmistir. Ornegin; VITEK 2 yéntemiyle 0,5 ug/
ml MiK degerine sahip oldugu saptanan izolat orani (%65,4)
diger yontemlerle 0,5 ug/ml oldugu saptanan izolat oranlarina
(%7,7 ve %5,8) gore anlamli yiiksek bulunmustur. (Tablo 1)

Yaptigimiz calismada VITEK 2'ye ait ortalama MIK degerleri
diger iki gruba gore anlamli dusik bulunmustur (Sivi
dillisyona gore p=0,002; agar dillisyona gore p<0,001). Sivi ve
agar dilisyon sonugclari kendi aralarinda benzer bulunmustur
(p=0,641)(Tablo 2).



Tartisma

Rutinde kolistin direncinin saptanmasinda; Kirby Bauer disk
difizyon yontemi, E test, otomatik bakteri tanimlama ve
antibiyogram cihazi kullaniimaktadir. Ancak bu yontemlerde
birbilerine uyumsuz sonuglar elde edilmektedir. Bu durum da
sonuclariyorumlayanlarda stipheile karsilanmaktadir[7-12].Bu
nedenle EUCAST VE CLSI uygulamalarinda kolistin direncinin
daha dogru tespiti icin tiip dillisyon testi dnerilmistir. Ancak
bu yontemin calisma zorlugu ve alternatif olarak gelistirilen
ticari sistemlerin maliyet gerektirmeleri dezavantajlaridir [13].
Calismamizda kolistin direncinin belirlenmesinde ucuz, pratik
ve ayni zamanda calisma kolayhgi saglayan sekiz bolmeli agar
dilisyon petri kutularinin laboratuvarda ilk kez kullanimi ve
test performansi arastirilmistir.

Bakteriyoloji laboratuvarinda yapilan testlerle ilgili olarak
daha pratik ve ekonomik kullanimlar tercih edilmektedir.
Kultir yapilan testler icin ise ayr ayn petri kutularinda
dokilen besiyerlerine ekimler yapilmasi yaygindir. Son
zamanlarda kiltlr testleri icin kullanilan besiyerlerinde iki
bolmeli, G¢ bolmeli ve dort bolmeli petri kaplarinin benzer
[14,15]. Fakat
boélmeli petri kutusunda hazirlanan agar diliisyon yontemi

sekilde kullanildigi  goriilmektedir sekiz
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ile duyarlilik testinin calisiilmasi heniiz laboratuvarlarda
kullanilmamistir. Sekiz bolmeli petri kutusunda ilk kez bu
calismayi gerceklestirdik. Calismay1 yaparken elde ettigimiz
kolistin duyarlilik sonuglarinin dogrulugunun karsilasgtirilmasi
icin altin standart duyarlilik testi olan tlp dilisyon test
sonuclarini kullandik. Yine ¢alismamizda son yillarda 6zellikle
yogun bakim Unitelerinin sorunu kabul edilen, gii¢ tedavi
edilebilen ve pek cok antibiyotige direncli A. baumannii
tarlerini kullandik. Bu tiirlerin tedavisinde glinlimizde kolistin
en dnemli tedavi seceneklerinden biridir. Ozellikle bu tirlerde
kolistin direncinin dogru belirlenmesi hastanin prognozu
acisindan daha da 6nemli hale gelmistir. Calismamizda iki
bakteri susu otomatize sistemde duyarli saptanmasina karsin
tlp dillisyon testinde ve alternatif olarak calistigimiz sekiz
bdlmeli agar dillisyon testinde direncli saptanmistir.

Calismamizda tiip diliisyon testleri referans MIiK degerleri ile
sekiz bolmeli petride hazirlanan agar diltsyon testleri arasinda
hem duyarli hem de duyarli olmayan suslarda benzerlik
bulunurken,duyarliMiKsonuclariagardiliisyondabirlogyiiksek
saptanmistir (p<0,63). Bu farkliligin nedeniolarak agar diltisyon
testinde buylk kolistin molekdllerinin zayif difizyonunun
sonuglar Uzerinde etkili olabilecegi degerlendirilmistir [7-
10,16]. iki sus (%1,9) tip dilisyon testinde duyarli olmasina
ragmen agar dilisyon testinde direncli saptanmistir. Ancak
bu sonuclar genelle kiyaslandiginda istatistiksel olarak anlamh
saptanmadigindan benzer degerlendirilmistir.

Sonu¢

Bakteriyoloji laboratuvarinda birden fazla 6rnegin ayni anda,
es zamanl olarak calisilmasina imkan saglayan tek kullanimlik
sekizbolmeli petride hazirlanan agar dillisyon testinde calisilan
Acinetobacter suslarinin kolistin duyarhhgr tip dilisyon
test sonuclarina benzer saptanmistir. Sekiz bélmeli petride
ilk kez laboratuvar sartlarinda kullanim icin hazirladigimiz
agar dillisyon testi ekonomik ve pratik olup ayni zamanda
glvenilir kolistin duyarhlik sonucu verecegi diistinilmustar.
Bu petrilerde hazirlanan agar dilisyon testinin kullanimi
ozellikle is yiikii fazla laboratuvarda ayni anda sekiz bakteriye
ait kolistin duyarliliginin belirlenmesine imkan saglayacaktir.
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Sternotomi ile ameliyat edilen hastalarda negatif basin¢li yara
kapama sistemi kullanim tecriibemiz

Our experience of using negative pressure wound closure system in
patients operated with sternotomy

Deniz Sarp BEYAZPINAR* [

Baskent Universitesi Tip Fakiiltesi, Kalp Damar Cerrahisi Anabilim Dali, Ankara/TURKIYE

Oz
Amag: Sternotomi sonrasi mediastinit kalp cerrahisinin dnemli sorunlarinda birisidir. Mediastinit gelisen hastalarda
mortalite ise hatri sayilir derecede yiiksektir. Negatif basingli yara kapama sistemi (VAK) ytzeyel kronik yaralarin tedavisi

amaci ile kullaniimaktadir. Biz de sternotomi ile opere ettigimiz ve ameliyat sonrasi yara yeri enfeksiyonu gelisen
hastalardaki VAK kullanim tecriibelerimi paylasmak istedik.

Gereg ve Yontemler: 2014 yilindan itibaren acik kalp cerrahisi gecirmis olan 2474 hasta retrospektif olarak incelenilmistir.
Yara yerinde akinti sikayeti ile basvurmus toplam 87 hasta calismaya alinmistir. 49 hastaya acik pansuman yapilmisken, 38
hastaya VAK tedavisi uygulanmistir.

Bulgular: VAK tedavisi uygulanilan grubun yas ortamasi 63,35 + 1,15 iken agik pansuman yapilan grupta 65,06 + 2,94'tur.
VAK tedavisi uygulanilan grubun BMI ortamasi 27,83 + 4,69 iken acik pansuman yapilan grupta 27,93 + 4,68'tur. Mortalite
acisindan iki grup karsilastirildigindada iki grup arasinda istatistiksel fark saptanmamistir. VAK tedavisi uygulanilan grubun
hastane ortalama yatis siresi 26,33 = 11,67 iken acik pansuman yapilan grubunda 42,26 + 5,24'tur. iki grup arasinda
istatistiksel olarak anlamli fark mevcuttur (pX0,005).

Sonug:VAKsistemlerikalp cerrahisinin Snemli bir komplikasyonu olan mediastinit tedavisinde iyi bir secenektir. Her klinigin
uygulama yontemleri degisik olsa dahi dogru kullanildiginda ciddi fayda gosterdigini hem bizim hemde literatiirdeki diger
calismalar net bir sekilde gostermistir.

Anahtar kelimeler: VAK; sternotomi; mediastinit.

Sorumlu Yazar*: Deniz Sarp BEYAZPINAR, Baskent Universitesi Tip Fakiiltesi, Kalp Damar Cerrahisi Anabilim Dali, Ankara/TURKIYE
E-mail: dsarpbeyazpinar@gmail.com

ORCID: 0000-0001-5415-7036

Gonderim: 08.03.2021 kabul: 18.05.2021

Doi: 10.18663/tjcl.893254

189


https://orcid.org/0000-0001-5415-7036

A~
RajsN

Beyazpinar
I Negatif basin¢h yara kapama sistemi kullanim tecriibemiz

Abstract

Aim: Post-sternotomy mediastinitis is one of the important problems of cardiac surgery. Mortality in patients with
mediastinitis is considerably high. Negative pressure wound closure system (VAC) is used for the treatment of superficial
chronic wounds. We wanted to share our experiences with VAK use in patients who were operated with sternotomy and
developed postoperative wound infection.

Material and Methods: 2474 patients who had undergone open heart surgery since 2014 were analyzed retrospectively.
A total of 87 patients who applied with the complaint of the wound site infection were included in the study. While 49
patients were received only open wound dressings, 38 patients were received VAC treatment.

Results: The mean age of the group treated with VAK was 63.35 + 1.15, while it was 65.06 + 2.94 in the open dressing
group. The mean BMI of the VAC treatment group was 27.83 + 4.69, while it was 27.93 + 4.68 in the open dressing group.
When the two groups were compared in terms of mortality, there was no statistical difference between the two groups.
The mean hospital stay of the VAK group was 26.33 + 11.67, while it was 42.26 + 5.24 in the open dressing group. There is
a statistically significant difference between the two groups (pX0.005).

Conclusion: VAC systems are a good option in the treatment of mediastinitis, which is an important complication of
cardiac surgery. Both our and other studies in the literature have clearly shown that even if the application methods of

Keywords: VAC, sternotomy; mediastinis.

Giris

Sternotomi sonrasi mediastinit kalp cerrahisinin 6nemli
sorunlarinda birisidir.[1] Literatirde farkh yazilarda %0,5-
sonrasinda

10 arasinda gorilmektedir.[1-3] Sternotomi

gelisebilecek  enfeksiyon komplikasyonlar; mediastinit,
cerrahi yara yeri enfeksiyonlari, osteomyelit, driveline ve cep
enfeksiyonlaridir.[2] Mediastinit gelisen hastalarda mortalite
ise %10-20 arasinda oldugu saptanilmistir.[1] Yapilan calismalar
obezite, uzun kardiyopulmoner bypass ve ameliyat sureleri,
kalp yetmezligi ve daha 6nceden ameliyat geciren hastalarda
daha sik goriilmektedir. En sik karsilasilan mikroorganizma
ise staphilococcus suslandir.[3] Tedavide uygulanilabilecek
metodlar; pansuman, antibiotik tedavisi, debridman, sternal
refiksasyon, sternal rezeksiyon, kas flepleri cevrilmesi veya

omentum repozisyonudur.

ilk 1997 yilinda VAK sistemi yiizeyel kronik yaralarin tedavisi
amaci ile Argenta ve Morykwas tarafindan tarif edilmistir.
[4] O zamandan beri makinalarin kiiclilmesine bagl olarak
hastalarin mobilizasyonda kolaylik saglamakta. Bantla kapama
sistemlerinin gelismesi daha iyi yapismasi sayesinde hasta eve
yollanilarak ayaktan takip edilebilmektedir.[1-3]

VAK tedavisinin yara iyilesmesi Uzerine olan etkileri; yara
bolgesinin temiz tutulmasi, doku 6demini azaltma ve lokal
kan akiminda artis (intertsiyel basing azalir ve kapiller kan
akiminda artis), enfeksiyonu yiikiinde azaltma, sitokinlerin,

each clinic are different, when used correctly, it has considerable benefits.

proteolitik enzimler ve akut faz reaktanlarinin uzaklastiriimasi ve
granilasyon dokusunun olusumunu arttirma seklindedir.[1,2]

Gereg ve Yontemler

2014 yilindan itibaren acik kalp cerrahisi gecirmis olan 2474 hasta
retrospektif olarak incelenilmistir. Yara yerinde akinti sikayeti ile
basvurmus toplam 87 hasta calismaya alinmistir. 49 hastaya acik
pansuman yapilmisken, 38 hastaya vak tedavisi uygulanmistir.

VAKtedavisi uygulanilan 38 hasta dahil edilmisken, acik pansuman
ile tedavi edilmis olan 49 hasta calismaya dahil edilmistir.
Hastalarin yas, cinsiyet, viicut kitle indeksi (BMI), daha 6nce agik
kalp ameliyati olup olmadigi, Preoperatif risk degerlendirmesi
icin kullanilan EUROSCORE degerleri, Hastane yatis sureleri ve
tim sebeplere bagl mortalite kayit altina alinilmigtr.

Tum hastalara mediastinit, osteomyelit ve perikardiyal

efflizyon tanisi koyulmasi amaci ile toraks bilgisayarli
tomografi (BT) ve ekokardiyografi (EKO) yapilmistir. Kiltiirde
Uremesi olan hastalara etkin antibiotik tedavisi enfeksiyon

hastaliklar tarafindan baslanilmistir.

Acik pansuman yapilan hastalara pansumanin kirlenmesi
durumda hergiin farkh sayida pansuman yapilmis olup
pansumani kirlemeyen hastalara glinde en az bir kere
pansuman yapilmistir. VAK tedavisi uygulanan hastalara ise 3
glinde bir VAK pansumani yenisi ile degistirilmistir. (Resim 1)
Her iki gruptada pansuman esnasinda debridman gereken
durumlarda debridman yapilmis olup dokudaki yabanci
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materyallerin hepsi pansuman esnasinda uzaklastirilmistir.
Hastalarda 3 glinde bir kiiltir alinilmistir ve 3 adet temiz kiilttr
gelmesi durumunda yara primer olarak kapatiimistir.

VAK tedavisi yapilan grupta erken dénemde intertsiyel 6dem
sebebi ile intervaller arasindaki stirede kapama sisteminin
bantlarinda sizinti sebebi ile acilma olabilmektedir. Bu sebep
ile erken donemde sirekli negatif basing kullanmaktayiz.
ilerleyen dénemde emme basincini diisiiyoruz.

Resim 1. VAK uygulamasi.

istatistiksel Analiz

istatistiksel analiz icin SPSS versiyon 25 (SPSS, Inc, Chicago,
IL) kullanilmistir. Gruplar arasinda karsilastirilmada verilen p
degerleri 0,05 degerinden kiclk ise anlaml farkhlk oldugu
anlamina gelmektedir. Sig=p>0,05 ise farkhlik yok anlamina
gelmektedir. Kategorik verilerin karsilastiriimasinda Mann-
Whitney testi kullaniimistir.

Bulgular

iki grubun demografik verileri Tablo 1'de gésterilmistir. VAK
tedavisi uygulanilan grubunyas ortamasi 63,35 + 1,15 iken acik
pansuman yapilan grupta 65,06 + 2,94'tur. iki grup arasinda
istatistiksel olarak anlamli fark yoktur.

VAK tedavisi uygulanilan grubunda 17 bayan hasta varken,
acik pansuman yapilan grupda bayan hasta sayisi 23'tur. iki
grup arasinda istatistiksel olarak anlamli fark yoktur.

VAK tedavisi uygulanilan grubun BMI ortamasi 27,83 + 4,69
iken acik pansuman yapilan grupta 27,93 + 4,68'tur. iki grup
arasinda istatistiksel olarak anlamli fark yoktur.

VAK tedavisi uygulanilan grubunda 7 (17,94%) hastaya daha
onceden acgik kalp ameliyati gegirmisken, acik pansuman
yapilan grupta bu sayr 9'dur (18,36%). iki grup arasinda
istatistiksel olarak anlamli fark yoktur.

VAK tedavisi uygulanilan grubun Euroscore ortamasi 4,84
+ 0,56 iken acik pansuman yapilan grupta 4,95 + 0,55'tir. iki
grup arasinda istatistiksel olarak anlamli fark yoktur.

Herhangi bir sebebe bagli olan mortalite acisindan iki grup
karsilastirildiginda da iki grup arasinda istatistiksel fark
saptanmamistir.

191

VAK tedavisi uygulanilan grubun hastane ortalama yatis siiresi

26,33 + 11,67 iken agik pansuman yapilan grubunda 42,26
+ 5,24'tur. iki grup arasinda istatistiksel olarak anlamli fark
mevcuttur (pX0,005).

Herhangi bir nedene bagli gelisen mortalite agisindan iki grup
karsilastirildiginda iki grup arasinda istatistiksel olarak fark
saptanmamistir.

Etik
Kurulu'ndan alindi. Bu calisma tek merkezde, retrospektif

GCalisma onayr Universitemiz  Klinik  Arastirmalar
ve gozlemsel bir calisma olarak tasarlanmistir ve Helsinki
Deklarasyonu'na uygun olarak gerceklestirilmistir. Hastalardan

aydinlatilmis onam formu alind.
Tartisma

Sternotomi sonra mediastinit ciddi bir komplikasyondur. Hasta
hizli ve etkin sekilde tedavi edilmez ise mortal seyredebilir. Hizl
ve etkin bir tedavi icin hastanin pansumanin her zaman temiz
kalmasi onemli bir noktadir. Fakat akintinin ¢cok oldugu hastalarda
ciddi bir is glici gerektirmektedir. Acik pansuman ile takip
ettigimiz hastalarda acik pansuman sikligi degismekle beraber
glinde 5-6 kereye kadar ¢ikabilmektedir. Buna karsilik olarak VAK
sistemlerinde 3 gilinde 1 pansuman yapilmasi ciddi bir is glicli
kaybiniengellemektedir. Ayrica her pansuman esnasinda bantlarin
acllmasi asamasinda hasta ciddi agri hissetmektedir. Dolayisiyla
hasta memnuniyeti agisindan ciddi fayda saglamaktadir.
VAK tedavisinin en 6nemli avantajlarinda biriside hasta yatis
surelerini kisaltarak saglik harcamalarini azaltmasidir.[4,5] Yapmis
oldugumuz calismada istatistiksel olarak hastane yatis surelerini

kisalttigini gosterdik. Bu sonug literatiir ile uyumludur.

ilk kullanilmaya basladigi giinden itibaren gelisen teknolojisi
sayesinde VAK sistemleri daha kolay uygulaniimasi ve cihaz
boyutlarinin kigulmesine bagl olarak hastanin daha kolay
adapte olabildigi bir hal almistir. Hastalar serviste kolaylikla
mobilize olabilmektedir.

Morykwas ve ark; ortalama -125 mmHg basin¢ uygulamasinin
yara bolgesi kan akimini 4 kat arttirdigini, ortalama 5-7 dk
uygulama sonrasi 2 dk ara verilerek aralikli uygulamaya
devam edilmesinin ise en yuksek seviyede lokal kan akimi
saglayarak yara iyilesmesini hizlandirdigini gostermislerdir.



[6] Fakat intermitant kullanim erken donemde hastanin
akintisi fazla olmasi durumunda VAK pansumanin acilmasina
sebep olmaktadir bu sebep ile erken dénemde siirekli emme
modunda ve daha yuksek basing ile tedaviye baslayip sonraki
donemde gelen miktari glinde 100 cc'nin altina distigiinde
-125 mmHg emme basinci ile kullanmaktayiz.

Cahismalar gostermistir ki sik pansuman yapilmasinin ve
strekli yaranin acilarak stperenfeksiyondan korunulmasi,
hastane yatis stirelerinin kisalmasi, tedavi maliyetlerini azalma,
tedavi stiresinde kisalma ve sternal dehissencenin eslik ettigi
enfeksiyonlar haricinde veya kicuk yara yeri enfeksiyonlari ve
driveline enfeksiyonlarinda hasta ayaktan takip edilebilir.[5,6]
Sonu¢

VAK sistemleri kalp cerrahisinin énemli bir komplikasyonu
olan mediastinit tedavisinde iyi bir secenektir. Her klinigin
uygulama yontemleri degisik olsa dahi dogru kullanildiginda
ciddi fayda gosterdigini hem bizim hemde literatiirdeki diger
calismalar net bir sekilde gdstermistir.
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1 Original Article

Paranazal Sinus Patolojilerinde Manyetik Rezonans Goriintiileme
Bulgularinin Bilgisayarli Tomografi Sonuclari ile Karsilastiriimasi

The role of Computed Tomography versus Magnetic Resonance Imaging
in Diagnosis of Paranasal Sinus Diseases
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0z
Amag: Calismamizda amacimiz; paranazal sintis anatomisi, anatomik varyantlar ve hastaliklarinin tanisinda Bilgisayarli
Tomografi (BT) ile Konvansiyonel Manyetik Rezonans Gortintiilemenin (MRG) etkinligini karsilagtirmaktir

Gereg ve Yontemler: Calismamizda paranazal sinis BT icin klinigimize basvuran 35 olguya aksiyel ve koronal kesitlerde
BT incelemesi yapildi. MRG'nin ek katkisini arastirmak amacli; BT ile paranazal sinlslerin anatomik varyantlari, mukozal
kalinlasmalari ve yer kaplayici lezyonlari izlenen 35 olguda MR inceleme yapildi. Her iki modalitedeki anatomik detaylar,
anatomik varyasyonlar, enflamatuvar mukozal hastalik, yer kaplayici kistik ya da solid lezyonlar ve dental kaynakli
artefaktlar karsilastirildi.

Bulgular: BT ile 35 hastada saptanan toplam 32 anatomik varyasyonlarin tamami, 46 paranazal sinlis patolojisinin 44’
MRG ile dogrulanmistir. BT tanisi temel olarak alindiginda sinonazal patolojilerde MRG'nin sensitivitesi %95.6 bulundu.

Sonug: Calismamiz MRG'nin paranazal sinlis anatomik varyasyonlari ve patolojilerinde BT'ye alternatif olarak
kullanilabilecegini gosteren mevcut calismalari desteklemektedir
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Abstract

been seen on MR imaging out of 46 proven on CT.

Giris

Paranazal sinus hastaliklarinda hikaye, klinik muayene ve stan-
dart direk paranazal sinis grafileri her zaman yeterli tanisal bil-
gi saglamamaktadir. Kulak burun bogaz kliniklerinde pratikte
kulanilan spekulum, ayna ve 1sik kaynagt ile yapilan anterior ve
posterior rinoskopi teknikleri; burun ve paranazal sinuslerin
degerlendirilmesinde uygulanan standart muayene yontem-
leridir. Ancak bu muayene yontemleri ve paranazal sinislerin
standart radyogramlari, burun lateral duvarinin karmasik ya-
pisi ve burun boslugu hakkinda yeterli bilgi verememektedir.

GUnUmiizde en sik kullanilan tanisal radyolojik yontem BT'dir. BT
ile paranazal siniis ve nazal kavitenin anatomik yapisi ortaya konu-
labilmekte, anatomik varyasyonlar, eslik eden enflamatuvar muko-
zal kalinlasmalar, patolojilerin lokalizasyonu ve derecesini tanimla-
yarak cerrahiden fayda gorebilecek hastalar belirlenebilmektedir.

Glniimuzde gecerli olan fonksiyonel endoskopik siniis cerrahisi
(FESQ); paranazal sinusler ve nazal bélgenin degerlendirilmesi icin
yapilan BT incelemenin gerekliligini artirmaktadir. BT, FESC icin yol
haritasi ¢izer [1]. Ayrica anatomi, varyasyonlar ve patolojiler disin-
da kemik lezyonlar gostermede ¢ok avantajh bir tetkikdir [2].

BT'nin bu gelisimine ek olarak; son zamanlarda bu bélgenin MRG

yontemi ile ortaya konulmasini destekleyen calismalar yapilmak-
tadir. BT'deki yiiksek radyasyon dozu ve MRG'nin artik kolay ula-
silabilir bir yontem olmasi bu alanda arastirmalara yoneltmistir.
Son zamanlarda yapilan ¢alismalarda; bakteriyel ajanlar nede-
niyle olusan basit enflamatuvar mukozal kalinlasmalar fungal
sintzitlerden ayirmada, komplike sinizitleri tanimada, komplike
sinlizitlerin subperiosteal apse, subdural ve epidural ampiyem
gibi intrakranial veya orbital komplikasyonlarinin degerlendiril-
mesinde, neoplastik siirecler ve enflamatuvar hastaliklarin ayirt
edilmesinde, mukosel, piyosel gibi olusumlarin ortaya konmasin-
da MRG'nin buyuk katki sagladidi belirtilmistir [3].

Ayrica Husband ve arkadaslari baska bir calismada; MRG ve BT
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Aim: The aim of this study, was to compare the role of Computed Tomography (CT) imaging versus Magnetic Resonance
(MR) Imaging in diagnosis of paranasal sinus anatomy, anatomic variations and sinonasal diseases.

Material and Methods: 35 cases underwent on CT scan and MR imaging consecutively. Anatomic details, variations,
pathological findings and possible artefacts were compared for both modalities

Results: 32 anatomic variations, have been seen on both CT and MR imaging. 44 sinonasal pathological findings have

Conclusion: MR can be a good alternative to CT scan while depicting sinonasal pathologies.

Keywords: Paranasal sinus anatomy; sinonasal diseases; paranasal anatomic variations.

metodlarini karsilastirdiklarinda; neoplastik stireclerde kartilaj
invazyonunu degerlendirmede, neoplazik dokuyu vazojenik
o6demden ayirt etmede, timor dokusunun intrakranial ve peri-
noral yayilimini géstermede MRG'nin daha sensitif bir yontem
oldugu verilerini elde etmislerdir [4].

Calismamizin amaci, paranazal sinls ve nazal kavitenin anato-
mik detaylari ortaya koymada, anatomik varyasyonlari, sino-
nazal patolojiler ve komplikasyonlari tanimlamada, MRG'nin
avantajlari, dezavantajlari ve dogrulugunu arastiran calisma-
lara katki saglamaktir.

Gereg ve Yontemler

Calismamiz Mart 2010 ve Nisan 2011 tarihleri arasinda T.C.S.B.
Taksim Egitim ve Arastirma Hastanesine basvuran, BT'de pa-
ranazal sinUs ve nazal kavitenin anatomik varyasyonlari, enf-
lamatuvar mukozal kalinlasmalari, mukus retansiyon kisti, si-
nizit, polip, mukosel, radikuler kist ve rinolit saptanan 16 yas
ve Uzeri, bilinci agik 35 hastadan olusmaktadir. Olgularin 19'u
erkek, 16'st kadin olup, yas ortalamasi 37 bulundu.

Olgularin hepsine, MRG'nin net katkisini arastirmak amacli 1.5
Tesla gliciinde magnete sahip MR cihazinda (Siemens, Avanto)
kafa sargisi kullanilarak inceleme yapildi. incelemeler koronal
planda SE T1 agirlikli (sekans parametreleri; TR: 367, TE:10 ms);
koronal planda TSE T2 agirlikli (sekans parametreleri; TR: 4050,
TE: 150 ms); yag baskili koronal planda TSE T2 agirlikli (sekans
parametreleri: TR: 5790, TE: 97 ms); aksiyel planda TSE T2 agirhkh
(sekans parametreleri: TR: 4230, TE: 163 ms; kesit kalinhgi: 4mm,
FOV: 180X200 mm, matriks: 216x320) olarak gerceklestirildi.

BT ve MR goriintilerinin degerlendirilmesi, iki ayri radyolog
tarafindan yapildi. Her olguda asagidaki kriterler takip edilerek
degerlendirme yapilds;

infundibuler kompleks, ({insinat proces, infundibulum, orta
meatus), parainfundibuler kompleks (orta konka ve agger nazi
hicresi), orbital anatomi (orbitanin medial ve inferior duvari,



orbital yag dokusu), maksiller sintistin lateral kenari, alveoler
reses, infraorbital foramen, etmoid hicreler ve etmoid hicre-
orbita ve frontal lob arasindaki sinir gibi anatomik detaylar,

FESC planlanmasi icin dnemli anatomik yapilardan;

. Orbital lamina, orbital taban ve kribriform laminanin ke-
mik yapisi,

«  Eslik eden anatomik varyasyonlar,

«  Enflamatuvar mukozal hastaligin nitelik, lokalizasyon ve
yayihmi,

«  Sinlzit ve alt gruplarinin karsilastirilmasi,

«  Mukus retansiyon kisti, mukosel, polipozis, radikdler kist, ri-
nolit gibiyer kaplayici olusumlarin lokalizasyon, boyut ve her
iki modalitedeki radyolojik bulgularinin degerlendirilmesi,

«  Dental kaynakh artefaktlarin karsilastirilmasi.

Bilgiler dokiimante edildikten sonra, her olgudaki mevcut
anatomik varyasyonlar, enflamatuvar mukozal kalinlasmalar,
sinlizit, paranazal sinUs veya nazal kavitedeki yer kaplayici lez-
yonlar, anatomik detaylar ve dental kaynakli artefaktlarin MRG
bulgulari, BT ile karsilastirmali olarak degerlendirildi.

Her iki goriintiileme yontemi icin enflamatuvar hastaligin tiirt
ve yayginhgi, anatomik varyantlarin tirl, mukus retansiyion
kisti, mukosel, polipozis, mukus retansiyon kisti, rinolit ve
osteomun yeri, boyutu ve radyolojik bulgulari karsilastirldi.
Bulgularin karsilastinlmasi puanlama sistemi Uzerinden ya-
pildi ve 5 puanlik bir 6lcege dayaniyordu. Her olgunun MRG
bulgulan BT ile karsilastirildiginda anatomik varyant ya da lez-
yon MRG'de vizualize edilemediyse 1’ puan, ¢ok zor goriinti-
lendiyse ‘2’ puan, MRG ortalama bir goriintiileme sagliyorsa ‘3’
puan, BT'ye yakin oldukca iyi goriintiileme sagliyorsa ‘4’ puan,
lezyonun turl ve yayginlik derecesi, beraberinde ayrica anato-
mik varyantlarin ve kemik ve yumusak doku anatomik ayrinti-
larin tiim detaylarina kadar gorebiliyorsak ‘5’ puan verildi.

Anatomik varyasyonlar, inflamatuar mukozal kalinlasma, sinu-
zit, nazal kavite veya paranazal sinlslerde yer kaplayan lezyon-
larin MRG bulgulari sonrasinda anatomik detaylar MRG bulgu-
lari ile BT bilgileri karsilastirilarak her hastada belgelendi.

Her kriter icin hem BT hem de MRG icin ortalama bir puan
hesaplandi. BT ve MR goriintiileme arasindaki farklar Wilcoxon
isaretli sira testi kullanilarak test edildi. 0.05'ten kiiclik veya
buna esit bir P degerinin istatistiksel olarak anlamli bir farki
gosterdigi kabul edildi.

Bulgular

Calismamiza katilan 35 olguda; en blyik yas 72, en kiiclk yas
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16 olup ortalama yas 37 idi. Calismaya katilan olgularin 19
(%54) erkek, 16 (%46) kadindi.

Galismamizdaki olgularin timi anatomik varyasyonlar ve si-
nonazal patolojiler acisindan degerlendirildiginde 35 olgu-
da, toplam 32 anatomik varyasyon ve 46 patoloji mevcuttu.
Anatomik varyasyon ve sayilari Tablo 1'de 6zetlenmistir. En
sik goriilen anatomik varyasyon nazal septum deviasyonu idi.
Bunu sirasiyla konka billoza, frontal sinus hipoplazisi, Agger
nazi hicresi, Haller hiicresi, maksiller siniiste septa ve frontal
sinls aplazisi izlemekteydi. En sik gorilen patoloji enflamatu-
var mukozal kalinlasma idi. Lezyonlarin sayi ve dagilim Tablo
2'de ozetlenmistir. Enflamatuvar mukozal kalinlagmayi sira-
styla mukus retansiyon kisti, nazal polipozis, sinlizit, mukosel,

frontal siniisde osteom, radikiiler kist ve rinolit izlemekteydi.

Galismamizda anatomik detaylar agisindan her iki yontem
kiyaslandiginda; orta konka, nazal septum, alveoler proges,
maksiller sinGsun sinirlari, orbitanin medial ve inferior kenari,
frontal lob ve etmoid hticreler arasindaki anatomik sinirin go-
rintilenmesinde MRG BT kadar basariliydi. Anatomik varyas-
yonlar ve enflamatuar hastaligin her tiirii ve boyutu icin BT ve
MRG gérintiileme arasinda mikemmel bir uyum vardi.

Ancak Unsinat proges, infundibulum, orta turbinatin bazal la-
mellasi, orbital tabanin ve kribriform laminanin kemik yapisi,
fovea etmoidalis BT ile MRG'ye gore daha net izlenebildi.

MRG; medial rektus kasi ve orbita medial duvar arasinda kalan
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yag dokusu goriintiilemede BT ile karsilastinldiginda; miikem-
mel kontrast farki sayesinde BT'ye belirgin tstindu. Bu neden-
le sinlizit ya da cerrahi sonrasi komplikasyonlari degerlendir-
mede MRG, BT'den daha avantajli goriintileme yontemidir.
Anatomik detaylarin puanlamasi Tablo 3'de 6zetlenmistir.

MRG'de diger bir avantaj ise; dental kaynakli artefaktlar sebebi

ile BT ile optimal goriuintiileme saglanamayan olgularin deger-
lendirilmesi oldu.

Anatomik varyasyonlar iceren 32 olgumuz her iki goriintile-
me metodu ile degerlendirildiginde; olgularin hepsinde MR
goriintileme BT bulgularini dogruladi ve puanlama sistemi
Uzerinden her olgu i¢in ‘5" puan ald.

Paranazal ve nazal kavitenin patolojileri agisindan her iki me-
tod degerlendirildiginde; enflamatuvar mukozal kalinlasma-
lar, mukus retansiyon kisti, polipozis, sinlizit, mukosel ve radi-
kiler kist olgularimizin hepsi her iki metod ile gosterilebildi.
MRG skorlama tizerinden her bir olguicin de 5 puan aldi. MRG,
lezyonlarin lokalizasyon, boyut ve uzanimlari agisindan BT ka-
dar basariliydi. Tariflenen bu olgularda puanlama Ulzerinden
her bir olgu icin hepsinde de 5 puan alarak mikemmel uyum
sagladi. Ancak frontal sinlisde osteom ve rinolit olgumuzun
her ikisi de BT ile daha net izlenebildi. Osteom olgusunda
MRG 3 puan rinolit olgusunda ise 2 puan ile dl¢eklendirildi.
Enflamatuvar mukozal kalinlasma ve yer kaplayici lezyonlarin
olceklendirilmesi Tablo 4'te gosterilmistir. Resim 1'de burun
tikanikligi yakinmasi olan ve polipozis tanisi alan 29 yasinda
erkek olgunun MRG goéruntileri tanimlanmistir. Resim 2'de
bas agrisi, sol globta propitozis klinigi olan 58 yasinda erkek
olguda izlenen mukoselin MRG ve BT bulgulari tanimlanmistir.
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Resim 1: Burun tikanikligi yakinmasi olan ve polipozis tanisi alan 29 yasin-

da erkek olgunun aksiyel ve koronal planda MRG bulgulari tanimlanmistir.

Resim 2: Bas agrisi, sol globta propitozis klinigi olan 58 yasinda er-

kek olguda izlenen mukoselin koronal planda MRG ve BT bulgulari

tanimlanmigstir.

BT'de sol sfenoid sinlsi dolduran, ekspansiyona yol acan ve
frontal sinis sol yarimini dolduran ve superior orbital duvarda
destriiksiyona yol acan yumusak doku dansitesinde 2 olgu-
muz mevcuttu. MRG ile lezyonlarin temporal fossa ve intra-
orbital uzanimlari tanimlandi ve mukosel olarak rapor edildi.
Patolojik baki MRG'yi destekledi.

Polipozisli olgularimizin timiinde, MRG'de lezyonlarin sinirla-
ri, boyutlari ve uzanimlari ve eslik eden osteomeatal kompleks
genislemesi bulgular BT ile korele idi.

Ancak BT ile sag nazal kavitede rinolit rapor edilen olgumuzda;
MRG'de bu diizeyde signal void alan izlenmistir. Ayrica frontal



sintisde osteom belirtilen olgumuzda; lezyon sinirlari ve karak-
terizasyonu MRG ile BT kadar net gdsterilememistir.

BT tanisi temel alindiginda sinonazal patolojilerde MRG'nin sen-
sitivitesi %095.6 bulundu. Her iki goriinttleme yontemi karsilasti-
rildiginda istatistiksel olarak anlamli bir fark yoktu (p> 0.05).
Resim 3'te fungal sinlizit 6n tanisiyla antibiyoterapi alan bir ka-
din olguda BT ve MRG bulgulari paylasiimistir. Resim 4'te Ag-

ger nazi hiicreli bir olgunun BT ve MRG bulgulari paylasiimistir.

Resim3a: Fungal siniizit 6n tanisiyla antibiyoterapi alan bir kadin

olguda aksiyel ve koronal MRG bulgular paylasiimistir.

Resim 4: Agger nazi hiicreli bir olgunun koronal planda MRG ve BT

bulgulari paylasiimistir.
Tartisma

Paranazal sinusler, silier epitelyum ve onun altina seréz ve
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mukoz glandlar iceren tunika propria ile doselidir. Bu bez-
lerin sekresyonu, epitelyum tabakasini orter. Sinls ve nazal
kavitedeki mukus 6rti silialarin dalga seklindeki hareketi ile
nazofarinkse dogru itilir. Sintsler icinde olusan mukus silier
aktivite ile her sinGsiin kendi ostiumu yoniinde disari atilmak-
tadir. Ostiumlarda mukozal yiizeylerin birbirine temas etmesi
durumunda silier aktivite durur. Boylece sinislerin direnaji ve
havalanmasi bozulur, viral, bakteriyel ya da fungal ajanlarin su-
perenfeksiyonu ile enflamasyon baslar.

Etmoid hiicre, nazal duvar, nazal septum ve konkalara ait pek
¢ok anatomik varyasyon milimetrik boyuttaki ostiumlarin da-
ralmasina, silier fonksiyonun bozulmasina neden olarak sints
enfeksiyonlarina zemin hazirlar [5,6].

Paranazal sinus enflamasyonunun semptomlari tutulan sinlise
ve hastaligin derecesine baglidir. En sik goriilen semptom bir
st solunum yolu enfeksiyonunu takiben ortaya ¢ikan agridir.
Sinlizit agnisi hafif veya siddetli olabilen siirekli ve pulsasyon
gostermeye meyilli, basi 6ne egme, alkol alimi ya da menstru-
asyonla artan bir agridir. Agrinin lokalizasyonu, tutulan sintsle
ilgili bilgi verebilir. Akut sinlzitte genelikle unilateral veya bila-
teral mukopirilan bir akint mevcuttur. Genellikle orta meaya
ya da alt meaya yerlesen akinti postnazal bolgeye akarak bo-
Jaz agrisi ve 6ksuriige neden olur. Bunun disinda ates, halsizlik
ve burun tikanikligi gibi sistemik semptomlar eslik edebilir.

Klinik muayenede; anterior rinoskopi ile mukoza degisiklikleri; dif-
fliz eritem, lokalize 6dem, polipoid dejenerasyon, osteomeatal tini-
tedeki mukopurulan akinti saptanabilir. Sinis direnajinin bozulma-
sina predispozisyon olusturan septal deviasyon tespit edilebilir [7].

Direk veya indirek nazofaringoskopide, postnazal alana direne
olan, mukopiiriilan eksuda saptanir. inceleme sirasinda; infe-
rior konkanin posterior ucundaki genisleme, allerjik cevabin
bulgusu olarak kabul edilir [7].

Standart paranazal sinis grafileri, bu bolgenin goriintiilenme-
sinde geleneksel olarak ilk inceleme yontemidir. Bu gortintiile-
me modaliteleri maksiller ve frontal siniis, nazal kavitenin alt kis-
mini degerlendirmeye olanak tanidigi halde, etmoid ve sfenoid
sinlis, nazal kavitenin Ust kesimi, frontal reses gibi anatomik
yapilar ve iliskileri, eslik eden anatomik varyasyonlar agisindan
yetersiz kalmaktadir. Radyogramlarin goriintiileme bulgulari
arasinda hava sivi seviyeleri, havalanma kaybi, sinls opasifikas-
yonu, kemik yapilarda skleroz, destriiksiyon bulgulari sayilabilir.

Endoskopi ise nazal septum, konka biilloza, etmoid biilla, tn-
sinat proces varyasyonlari, nazal poliplerin tespiti saglayan bir
diger modalitedir [8].
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BT ile paranazal sinlis ve nazal kavitenin anatomik yapisi or-
taya konulabilmekte, anatomik varyasyonlar, eslik eden enfla-
matuvar mukozal kalinlasmalar, patolojilerin lokalizasyonu ve
derecesini tanimlayarak cerrahiden fayda gorebilecek hastalar
belirlenebilmektedir. Glnimizde gegerli olan fonksiyonel
endoskopik siniis cerrahisi (FESC); paranazal sinlsler ve nazal
bolgenin degerlendirilmesi icin yapilan BT incelemenin gerek-
liligini artirmaktadir. BT, FESC icin yol haritasi cizer [1]. Ayrica
anatomi, varyasyonlar ve patolojiler disinda kemik lezyonlari
gostermede ¢ok avantajli bir tetkikdir.

Bilgisayarli tomografide yontem, x-1sininin bilgisayar yontem-
leri ile birlestirilmesinin Grinidar. Ana fikir 1917 yilinda Radon
tarafindan ileri strtlen “Eger bir objenin her yonden sinirsiz
sayida gorintileri elde edilebilirse, kesit gorlintiisi yapilabi-
lir" hipotezine dayanmaktadir. Bir BT kesiti olusturabilmek icin,
kesit diizlemindeki her noktanin x-isininin zayiflatma degerini
bilmek gerekir. Bu amacla kesit diizleminin ¢epecevre her yo-
ninden x-1sin1 gegirilir. Yapilan ol¢timler guiclu bilgisayarlarla
islenir. Bulunan sayisal degerler, karsiligi olan gri tonlarla bo-
yanarak kesit gortintuler elde edilir (9).

Boylelikle superpozisyonlar engellenir ve istenilen viicut katman-
larini daha net gorebilmek icin gortintller kesitsel hale getirilir.

BT gorintuleri piksel adi verilen resim elemanlarinin olustur-
dugu bir matriksten ibarettir. Matriks boyutu BT cihazlarinin
teknolojik gelisimine parelel olarak degisiklik gosterir. Piksel-
ler secilen kesit kalinhigina bagl olarak voksel adi verilen bir
hacme sahiptir. Voksel, organizmayi gecen x-isininin atentias-
yonunu gosteren sayisal bir deger tasir. Bu deger Hounsfield
Units olarak adlandirilir.

Bilgisayarli tomografi ile degerlendirilecek kronik siniizit hasta-
larina daha 6nce 4-6 hafta sliren bir medikal tedavi uygulanir.
Tetkik akut enfeksiyon sirasinda yapilmaz. Boylece reversibl
sinus konjesyonunun etkileri elimine edilmeye calisilir. Nonre-
versibl sinls hastaliginin degerlendirilmeye calisilir [10,11]. Pa-
ranazal sintslerin BT ile tetkiki koronal ve aksiyel planda yapilir.

Koronal planda inceleme i¢in hasta, prone pozisyonunda ge-
nesinin tizerinde basi hiperekstansiyonda olmak tizere yatirihr.
Ancak bu pozisyonda yatamayan hastalar icin supin pozisyon-
da, tomografi masasinin ucunda bas hiperekstansiyonda tu-
tularak, koronal planda inceleme yapilabilir. Bu planda tetkik
infraorbitameatal hatta dik olmasina 6zen gosterilerek, frontal
sinls anteriorundan sfenoid sinls posierioruna dek yapilr.

Aksiyel planda inceleme icin, hasta supin pozisyonunda yati-
rilir. Tetkik infraorbitomealal hatta paralel olacak sekilde, sert
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damak seviyesinden frontal siniis superioruna dek strdurdlar.

Nazal kavite ve paranazal sinislerin koronal planda yapilan bil-
gisayarl tomografi incelemesi, anatomik yapilarin sistematik bir
sekilde ve cerrahin bakis agisina uygun olarak goriintiilenmesini
saglar. Onden arkaya frontal sinis, frontal reses, (insinat proces,
etmoid infundibulum, maksiller sinls ve ostiumu, etmoid billa,
sinUs lateralis, sfenoetmoid reses, sfenoid sinls ve bu arada Ust,
orta ve alt meatuslar ile etmoid sinlsler de gortintlenir [8].

Osteomeatal Unitenin bilgisayarli tomografi ile optimal di-
zeyde gorlintilenmesi koronal projeksiyonla saglanir. Koronal
planda incelemenin aksiyel plana diger Ustlinlikleri arasinda
lamina papiresea yariklarini ve komsu yapilarla iliskisini daha
net ortaya koymasi; kribriform plak-fovea etmoidalis iliskisini
ortaya koymasi sayilabilir.

Frontal, maksiller ve sfenoid sinUslerin anterior ve posterior
duvarlarinin goriintiilenmesi, etmoid sinlis hastaliginin ante-
roposterior lokalizasyonunun saptanmasi, pterigopalatin fos-
sa, posterior etmoid selliiller ile sfenoid sintsiin optik sinir ve
karotid kanalla iliskisinin gosterilmesinde aksiyel projeksiyon
en iyi inceleme yontemidir [12].

Sagittal bilgisayarli tomografi goriintileri rekonstriiksiyon ile
elde edilir; endoskopik cerrahi yaklasimin planlanmasinda kul-
lanilabilir. Bu gorintiler piriform aperturadan frontal resese,
bazal lamella veya sfenoid siniislin anterior rimine dek gercek
uzaklik ve aginin saptanmasinda kullanihr [8].

Enflamatuvar sinonazal hastaligin degerlendirilmesinde ge-
nellikle kontrastsiz olarak yapilan BT tetkiki yeterlidir. Ancak
klinik semptomlarla beraber hasta dederlendirildiginde; enf-
lamatuvar hastaliginin komplikasyonlarina veya tiimore ait
stiphe varsa tetkik kontrasth olarak yapilr.

Bu komplikasyonlar arasinda epidural apse, menenijit, perior-
bital apse sayilabilir. Skar dokusu veya granulasyon dokusunu
enflamatuvar hastaliktan ayirt etmedeki yetersizligi bilgisayar-
Il tomografinin dezavantajlarindandir. ince bir skar dokusu,
enflamatuvar doku ve normal mukoza benzer goériiniim verir.

Bu durumda kontrastli tetkik ayirici tanida yardimci olabilir.
Matur skar dokusu kontrastla boyanmaz veya minimal boya-
nirken, enflamatuar kalinlagsma periferal boyanma, granulas-
yon dokusu ise kitlesel boyanma 6zelligi gosterir [1,13].

Ancak dental kaynakli artefaktlar nedeniyle bazi olgularda g6-
rinttleme optimal dizeyde saglanamamaktadir. Alinan yuk-
sek radyasyon dozu diger bir dezavantajdir.

Manyetik Rezonans Goriintileme, ilk MR goriintisinin deney
tlplerinde 35 yil 6nce elde edilmesinden sonra ¢ok etkileyici bir



gelisme gostermis ve gliniimuzln en ilgi ceken, vazgecilmez go-
riintiileme metodlarindan biri olmustur. MRG, diger gortintiileme
yontemlerinden farkl olarak birkag farkl kontrast mekanizma-
larini tek basina veya birlikte kullanarak medikal sorulara cevap
arar. Ancak MRG'nin etkili kullanimi onun temelini olusturan fizik
prensiplerinin iyi anlasilmasi, MR protokolleri, hasta pozisyonlan-
dirmasi ve grafiksel planlamanin dogru yapilmasina baghdir.

MRG, manyetik bir alan icine konan hasta viicuduna génde-
rilen radyofrekans dalgalarinin, dokulardaki hidrojen atomu
cekirdegine ait protonlari uyarmasi sonucu yayilan radyo sin-
yalleriyle goriinti elde edilmesi temeline dayanir.

MRG'de gorint, protonlardan gelen sinyallerden yapilr. G6-
rintinin elde edilebilmesi icin, ortamda yeterli miktarda
proton yogunlugu bulunmasi sarttir. Bununla birlikte, sadece
proton yogunlugu farkindan olusturacagimiz gorintiler tani
icin yeterli bir kontrast farki saglamayabilir. Doku kontrastini ar-
tirmak icin, baska ol¢ltlerden yararlanmak gerekir. Bu ol¢ltler
protonlarin relaksasyon sureleridir. Gortntuler olusturulurken,
bu olcttlerden biri daha agirlikli kullanilir ve goriinti o 6lctin
ismiyle belirtilir: TTA, T2A, PD gibi. T1A gortntilerde anatomik
detay yuksektir, T2A gorintiler dokularin karakterizasyonunda
ve dolayisiyla hastaliklarin saptanmasinda daha duyarlidir.

MRG'deki goriintl kontrasti, dokularin proton yogunluk far-
kiyla birlikte RF pulsunun enerjisi ve gonderilme araliklari ve
sinyalin dinlendigi ana baghdir. Bu faktorlerin degisik sekil-
lerde kombinasyonlari goriintii elde etmek icin kullandigimiz
puls sekanslarini olusturur. MRG'de Spin Echo (SE), invertion
Recovery (IR) ve Gradient Echo adlariyla anilan, sinyal génder-
me ve alma sekillerinin farkh oldugu, baslica 3 temel sekans,
yani goriintiileme yontemi vardir.

MRG ile; istenilen her planda goriintu elde edilebilir. Yuksek
kontrast rezoliisyonuna sahiptir. iskemi, enfeksiyon gibi ne-
denlerle ortaya ¢ikan yumusak doku degisikliklerine ¢ok du-
yarlidir. Ayrica kemige komsu yumusak dokuyu gorintileye-
bilmesi Gstunlikleri arasindadir.

Sinonazal kavitenin MRG ile degerlendirilmesinde standart
kafa sargisi ya da daha hassas anatomik rezollisyon igin yiiziin
on kismina yerlestirilen ylizeysel sargilar kullanilabilir. Sino-
nazal sekresyonlarin sinyal intensitelerinde, protein konsant-
rasyonundan kaynaklanan degisiklikler nedeniyle, hem T1A
goruntuler hem de T2A goruntuler gereklidir. MRG, sinuzit et-
keninlerinden 6zellikle fungal sintizit tanisinda BT ile kiyaslan-
diginda daha glivenilir bir yontemdir. MRG fungal sinuzitli ol-
gularda T2 agirlikh sekansta fungal sinlzite 6zgi dustk sinyal
intensitesi ile tani koydurucu bir goriintiileme yontemidir [14].
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MRG'nin BT'den baska bir Gstlinligi de olarak, sekresyon retan-
siyonunu veya sekonder mukosel formasyonunu, neoplazm-
lardan ayirmasidir. Bizim calismamizda da BT incelemede; sol
sfenoid sinlisti ve frontal sinls sol yarimini dolduran ve superior
orbital duvarda destriiksiyona yol acan yumusak doku dansite-
sinde 2 olgumuz da benign ve malign sureclerin ayrimi BT ile
yapilamadi. MRG ile lezyonlarin temporal fossa ve intraorbital
uzanimlari tanimlandi ve ayirici tanida mukosel olarak rapor edil-
di. Her iki olgunun da histopatolojik tanist mukosel olarak geldi.

Mafee ve arkadaslarinin, sinlizit ve komplikasyonlarina ait yap-
tiklari bir calismada; bakteriyel ajanlar nedeniyle olusan basit
enflamatuvar mukozal kalinlasmalari fungal sinlzitlerden ayir-
mada, komplike sinlizitleri tanimada, komplike sinlzitlerin
subperiosteal apse, subdural ve epidural ampiyem gibi intrak-
ranial veya orbital komplikasyonlarinin degerlendirilmesinde,
neoplastik stirecler ve enflamatuvar hastaliklarin ayirt edilme-
sinde, mukosel, piyosel gibi olusumlarin ortaya konmasinda
MRG'nin BT ve diger goriintileme modalitelerine belirgin Us-

tanlik sagladigi verilerini elde etmislerdir [3].

Ayrica Husband ve arkadaslari baska bir caismada MRG'yi BT
ile karsilastirdiklarinda; neoplastik streclerde kartilaj invazyo-
nunu dederlendirmede, neoplazik dokuyu vazojenik 6dem-
den ayirt etmede, timor dokusunun intrakranial ve perinoral
yayllimini gostermede daha sensitif bir yontem oldugu verile-
rini elde etmislerdir [4].

Bizim calismamizda anatomik detaylar agisindan her iki yontem
kiyaslandiginda; orta konka, nazal septum, alveoler proges, mak-
siller sintistin sinirlari, orbitanin medial ve inferior kenari, frontal
lob ve etmoid hiicreler arasindaki anatomik sinirin goriintilen-
mesinde MRG BT kadar basariliydi. Ancak tinsinat proces, infun-
dibulum, orta turbinatin bazal lamellasi, orbital tabanin ve kribri-
form laminanin kemik yapisi, fovea etmoidalis BT ile MRG'ye gore
daha net izlenebildi. Bu anatomik olusumlar FESC planlanacak
olgularda cerraha yol haritasi cizmesi, ya da FESC sonrasi kompli-
kasyonlarin degerlendirilmesinde 6nem arzetmektedir [1].

MRG; medial rektus kasi ve orbita medial duvar arasinda kalan
yag dokusu goruntilemede BT ile karsilastirildiginda; mikem-
mel kontrast farki sayesinde BT'ye belirgin Gistindu.

Literatlir arastirmamizda; anatomik detaylar tGzerinden vardi-

gimiz bu sonuglar Hahnel ve arkadaslarinin yaptigi calismayi
dogrulamaktaydi [15].

Septum deviasyonu, kikirdak ve vomerin birlesim yerinde g6-
rilen ve toplumda sik rastlanan bir varyasyondur. Deviasyon
derecesi fazla ve dar agili ise, orta konkaya basi yapar. Bunun so-
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nucunda, orta konka laterale dogru itilir ve orta meatus daralir.
Yousem ve arkadaslarinin yaptigi bir calismada; dar acili nazal
septum deviasyonunun siniis enflamasyonu prevelansini artir-
digini bildirmislerdir [1]. Bu calismada BT ile 35 olguda 17 sep-
tum deviasyonu izlendi. Olgularin timi MRG ile saptanabildi.

Calismamizda ayrica; BT metodu ile deviasyon disinda konka
billoza, Haller hiicresi, Agger nazi hiicresi, frontal sinls hipop-
lazisi, frontal sinls aplazisi, maksiller sinlisde septasyondan
olusan varyasyonlar mevcut idi. Her iki gorlintiileme meto-
du karsilastirildiginda; MRG tum anatomik varyasyonlarda BT

yontemini dogrulamaktaydi.

BT'de enflamatuvar mukozal hastalik olarak degerlendirilen 18
olgumuzun hepsinde; MRG ile enflamatuvar mukozal hastalik lo-
kalizasyonu, derecesi ve uzanimini net gosterebildik. Ayrica BT ile
sinizit tanisi alan ve klinik olarak dogrulanan 5 olgumuzda; hasta-
Iigin lokalizasyonu ve derecesi hakkinda net bilgiler elde edebildik.

BT'de sol maksiller sinliste, mukozal kalinlasma ve mukozal
kalinlasmadan sinirlari net ayirt edilemeyen nodiler yumusak
doku lezyonu olarak rapor edilen 1 olgumuzda, yapilan MR
incelemede bu diizeyde; T1AG ve T2AGde hipointens sinyal
ozelliginin fungal sinlzite ait olacagini distndik. Bu dislik
sinyalin, fungus tarafindan metabolize edilen demir ve man-
ganezin paramanyetk etkisinden kaynaklandigi dustinilmek-
tedir. Ayrica T2AG'de; bu hipointens yapinin ¢evresinde hipe-
rintens mukozal kalinlasmayi izleyebildik. Olgumuz antifungal
tedaviden fayda gormstdr.

Polipozisli olgularimizin tiimiinde, MRGde lezyonlarin sinirlari,
boyutlari ve uzanimlari ve eslik eden osteomeatal kompleks ge-
nislemesi bulgular BT ile korele idi.Dental kaynakli artefaktlar ne-
deniyle, optimal goriintiileme yapamadigimiz olgularimizda MRG
katki saglamistir. Ayrica alinan radyasyon dozu BT'yi, goriintiileme
yontemleri arasinda dezavantajli bir tetkik olarak kilmaktadir.

Sonu¢

Calismamiz; MRG'nin multiplanar goriintl elde edebilmesi,
yuksek kontrast rezollisyonuna sahip olmasi, birkag farkli kont-
rast mekanizmalarini tek basina veya birlikte kullanabilmesi,
radyasyon icermemesi ve gebelerde guvenli bir tetkik olma-
si gibi pek ¢cok avantaji da g6z onlinde bulunduruldugunda,
paranazal boélgenin patolojilerinin degerlediriimesinde BT'ye
alternatif bir tani ydontemi oldugunu destekleyen mevcut ¢a-
lismalar ile paralellik gostermektedir.

Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Comparison of posttraumatic growth, depression, anxiety and social
support in breast cancer patients with and without posttraumatic
stress disorder

Travma sonrasi stres bozuklugu olan ve olmayan meme kanserli bireyler
arasinda, travma sonrasi blylimenin, depresyonun, anksiyetenin ve
sosyal destegin karsilastirilmasi
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ABSTRACT

Aim: The aim of this study is to compare the posttraumatic growth (PTG), depression, anxiety and social support in
individuals with and without posttraumatic stress disorder (PTSS).

Material and Methods: 80 patients aged between 18 and 65, who presented to outpatient clinic of Medical Oncology
Department, and who were diagnosed with breast cancer at least one year ago, were admitted to the study. These patients
were assessed with the Impact of Event Scale (IES), Posttraumatic Growth Scale (PTGS), Perceived Social Support Scale

(PSSS), Hospital Anxiety and Depression Scale (HADS) and Sociodemographic Data Collection Form.

Results: Pursuant to IES score, it was observed that 30 participants (37.5%) had PTSD related to breast operation.
Posttraumatic growth scores of patients suffering from posttraumatic stress disorder was found to be significantly (p<0.001)
lower than patients without posttraumatic stress disorder. According to hierarchical regression analysis: posttraumatic
growth scale scores explain 10% of IES scores in breast cancer patients without PTSD; however, posttraumatic growth
scale scores in breast cancer patients with PTSD had no influence on explaining IES scores. In addition, in the event if
PSS friend subscale and HADS anxiety subscale are included in IES scores of patients with PTSD, the explanatoriness was
increased to 36%.

Conclusion: Increasing social support prior to PTG in breast cancer patients with PTGS and focusing on anxiety treatment
in such patients may be more beneficial. In addition, primarily supporting PTG development in breast cancer patients
without PTSD may help to reduce traumatic symptoms related to disease in such patients.
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0z
Amag: Bu calismadaki amacimiz TSSB'si olan ve TSSB’si olmayan bireyler arasinda TSB, depresyon, anksiyete, sosyal destegi

karsilastirmaktir.

Gereg ve Yontemler: Calismaya 18-65yaslarinda, Tibbi Onkoloji Bilim Dali poliklinigine ayaktan basvuran,en az bir yil
dnce meme kanseri tanisi almis80 hasta dahil edilmistir. Bu hastalar Olay Etkisi Olcegi (OEQ), Travma Sonrasi Biiylime
Olcegi(TSBO), Algilanan Sosyal Destek Olcegi, Hastane Anksiyete ve Depresyon Olcegi ve Sosyo-demografik Veri Formuile
degerlendirilmistir.

Bulgular: OEO puanina goére 30 (%37.5) katilimcida gecirilen meme operasyonu ile iliskili TSSB oldugu degerlendirildi.
TSSB olan bireylerin TSBO skorlarinin TSSB olmayan bireylerin skorlarindan anilmali derecede (p<0.001) diisiik oldugu
bulundu. Hiyerarsik regresyon analizine gére, TSSB'si olmayan meme kanserli bireylerde TSBO skorlari, OEO él¢egi
skorlarinin %10'nunu acikliyordu; fakat TSSB'si olan meme kanserli bireylerde TSB 6lcegi skorlari, OEO skorlarini aciklamada
etkili degildi. Buna ek olarak TSSB'si olan bireylerin OEQ skorlarini aciklamada hiyerarsik modele, ASD arkadas alt dlcegi ve
HADO-anksiyete alt 6lcegi skorlari eklendiginde aciklayicilik %36'ya cikiyordu.

Sonug: TSSB'si olan meme kanserli bireylerde TSB den 6nce sosyal destegi artirlmak ve bu bireylerde anksiyetenin

tedavisine odaklanmak daha faydali olabilir. Buna ek olarak TSSB’si olmayan meme kanserli bireylerde 6ncelikli olarak TSB

Introduction

Psychologic trauma is defined as the whole of emotional and
cognitive responses of an individual in the face of events and
situations such as war, rape, natural disaster and sudden onset
of disease [1]. Cancer is a disease affecting physical and psy-
chosocial functionality, and thus, affecting the general quality
of life of a patient to a great extent; and therefore, leading to
severe mental and social problems [2]. Being a disease threat-
ening self esteem, sexuality and sense of femininity, breast
cancer is a threat both for life and femininity of patient, during
its diagnosis and treatment [3,4]. Due to its recurrence risk for
patients after diagnosis, healthy selfhood loss, several difficult
treatment types and treament processes, cancer is a difficult
period including not only a single trauma, but several trau-
mas. In 1994, DSM-IV was published, where life-threatening
disorders such as cancer thay may lead to posttraumatic stress
disorder (PTSD) are accepted as traumatic events [5].

In meta-analysis studies performed to determine risk factors
for PTSD, risk factors were determined to include gender (fem-
ininity), younger age, low socio-economical status, minority
status, psychiatric story, childhood abuse, previous other trau-
ma, other adverse childhood, familial psychiatric story, trauma
severity, absence of social support and life stress [6-9].

Noting individuals, who see the trauma as a new starting point
and develop, instead of experiencing a psychological break-

gelisimini desteklemek, bu bireylerde hastalikla iliskili travmatik belirtilerin azaltilmasina aracilik edebilir.

Anahtar kelimeler: Meme kanseri; travma sonrasi stres bozuklugu; travma sonrasi biiylime; sosyal destek; anksiyete.

down after the trauma, lead Tedeschi and Calhoun (1996) to
suggest “Posttraumatic growth” concept [10]. This concept
was brought about to define beneficial changes, which may
also have behavioural results in emotional and cognitive life.
Posttraumatic growth means that a positive change is ob-
served for opinion for oneself, interpersonal relations and idea
of life, after a trauma or a grave life crisis [11,12].

A positive correlation is reported between the symptoms of
Posttraumatic stress disorders presenting in relation to a trau-
matic event and the PTG [13-15]. Moreover, there are also
studies showing that traumatic symptoms have negative influ-
ence on posttraumatic growth [16,17]. Recurrent ruminative
thoughts developed in the sequel of a traumatic event may
lead to change in constructive processing. This process works
as a driving force for change in the existential and philosophical
fields regarding one’s life [10,12]. In one respect, Posttraumatic
growth is a mechanism developed for competing stress [18].
Furthermore, not having coherent information regarding corre-
lation between the symptoms of posttraumatic stress disorder
and PTG in breast cancer patients gave rise to discussions in this
regard [19-21].In a study conducted by Corodova et al. (2007) on
65 breast cancer patients, it was found that the PTSD symptoms
related to cancer do not cohere with PTG. In their study, Widows
et al. (2005) showed that there exists no significant relation be-
tween PTG and PTSD. In a meta-analysis, where 42 studies on
this topic are assessed, it was observed that a significant correla-
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tion exists between PTSD and PTG, and that this correlation may
vary upon trauma type and age of individuals [15]. Moreover,
it was proven to be a correlation between PTG and young age,
higher education level, high income level, employed, religious,
ethnicity, severe disease, social support personality, coping
strategies, marital and family relations [19,22-26].

When a cross-sectional assessment is performed for cancer
patients, it was seen that the incidence rate for posttraumatic
stress disoder diagnosis among them varies between 4.5% and
11.7% [27]. In studies performed for posttraumatic stress dis-
order diagnosis related to breast cancer, the prevelance rates
may range between 19% and 22% [28,29]. When we take into
consideration that traumatic processes experienced in relation
to cancer in cancer patients may influence PTG; comparing PTG
in breast cancer patients with or without posttraumatic stress
disorder would improve our knowledge on this field. Therefore,
the aim of this study is to compare the posttraumatic growth,
depression, anxiety and social security in individuals with and
without posttraumatic stress disorder. Another aim is to deter-
mine to what extend posttraumatic growth may explain trau-
matic symptoms related to disease in breast cancer patients
with or without posttraumatic stress disorder.

Material and Methods
Participants

Breast cancer patients, who presented to the oncology outpa-
tient clinic in internal diseases department of a university hos-
pital, are admitted to the study. The participants of study were
95 women aged between 18 and 65, who were diagnosed
with breast cancer at least one year ago, and underwent sur-
gery for treatment. For diagnosis of posttraumatic stress syn-
drome, at least 6 months should pass over the traumatic event
experienced. Furthermore, for evaluation, at least 12 months
should pass over a traumatic event in order for the positive
effect of event to become stabile [30]. Therefore, patients who
are in remission and who were diagnosed with breast cancer
at least a year ago were invited to the study. Patients, who are
receiving active chemotherapy or scheduled for surgery, were
not included into the study.

Procedure

Participants of the study were selected among individuals
willing to participate to study. A informed consent for partic-
ipation was taken from all participants of the study, and the
study was conducted pursuant to the Declaration of Helsinki.
The ethics committee of the university approved the study.
At least primary school graduates were admitted to the study.
Those patients, who have another systemic/neurologic disease
(cerebrovascular event, dementia, epilepsy, parkinson’s dis-
ease, brain injury loss of consciousness) that may prevent the
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patient to satisfy the scales, or may affect cognitive functions
were excluded from the study. In addition, patients suffering
from schizophrenia, schizoaffective disorder, psychotic disor-
der, mood disorders that are not in remission, or alcohol-drug
abuse were not admitted to the study. Furthermore, patients
that were thought to experience posttraumatic stress disorder
symptoms due to another reason (violence, accident, mourn-
ing, infidelity, break up, etc.) were not admitted to the study.
Therefore, prior to psychometric assessment, 6 uneducated pa-
tients, 1 Parkinson’s disease patient, 2 patients diagnosed with
mood disorders, and 1 patient, who was deserted by her hus-
band were not admitted to the study. The data of 5 patients,
who were assessed to be incomplete or incorrect after psycho-
metric assessment were not included in the study. As a result,
80 patients meeting the inclusion criteria, and who have fully
completed measurements were included into the study.

Psychometric assessment

Sociodemographic Data Form: This form included informa-
tion regarding age, gender, marital status, educational level,
employment status, accompanying chronic disease, cancer di-
agnosis and stage, chemotherapy and radiotherapy received
during the cancer treatment process. These information,
which were obtained during interviews with the patients, or
from medical reports, were evaluated by a clinician.

Posttraumatic Growth Inventory: The posttraumatic growth
experienced by patients with breast cancer was evaluated
using the Posttraumatic Growth Inventory (PTGI), which is a
scale developed by Tedeschi and Calhoun (1996) to measure
the positive changes that developed and associated with the
traumatic event [10]. This scale is a 6-point Likert type scale,
ranging from 0= | have not experienced this change because
of my life crisis, to 5= | have experienced this change very
much because of my life crisis. The PTGI was adapted to Turk-
ish by Kilic [31]. Dirik (2006), and three factors explaining 59%
of variance were reported [32]. These factors are defined as
‘changes in interpersonal relations; ‘changes in idea of life, and
‘changes in opinion for oneself’ The reliability coefficient of
the scale was found to be 0.94. In this study we used this three
dimensional version with the total score as a measurement of
posttraumatic growth.

Impact of Event Scale: The Impact of Event Scale (IES) was de-
veloped by Weiss and Marmar (1997) according to the meas-
urements of posttraumatic stress disorder prepared by the
American Psychiatry Association [33]. There are five-point Lik-
ert 22 items on the scale to define the severity of impact in the
previous 7 days. The IES is composed of 3 subscales as Intru-
sion, Avoidance, and Hyperarousal (36). Reliability and validity
studies for the scale in Turkey were conducted by Corapcioglu



et al (2006) [34]. The scale was determined to have high sen-
sitivity and specificity among 24 points (sensitivity 92.2% and
specificity 70.7%).

Perceived Social Support Scale: The Perceived Social Support
Scale (PSSS), which was developed in Turkey to determine the
level of social support received from an individual’s immedi-
ate family, relatives, friends, teachers, and from the institutions
and organisations of the community in which they are living.
It comprises 26 statements in three subscales, and is a three-
point Likert scale. The subscales are ‘family support; ‘special
one support’ and ‘friend support. (Yildirim, 1997) Thus, the
scores may vary from 26 to 78.The higher the score the higher
the perceived social support [35].

Hospital Anxiety and Depression Scale: The Hospital Anxiety
and Depression Scale (HADS) was developed as a self-eval-
uation scale to measure the change in level and severity by
Zigmoid and Snaith (1983) to define the risk of anxiety and
depression in patients [36]. Reliability and validity studies of
the scale for Turkey were conducted by Aydemir et al (1997).
The statements of the scale investigate symptoms of depres-
sionin 7 items, and anxiety in 7 items. The responses are evalu-
ated by a four-point Likert response with scores between 0-3.
The threshold score has been defined as 10/11 for anxiety sub-
scale, and 7/8 for depression subscale [37].

Statistical Analysis

For assessment of sociodemographic properties, desciptive sta-
tistical techniques such as percentage or mean were utilised.
Pearson correlation analysis was utilised for determination of
relation between posttraumatic growth scale, impact of event
scale, perceived social support scale and hospital anxiety and
depression scale. Independent samples t test was used to com-
pare the scores of posttraumatic growth scale, CYDTK scale and
hospital anxiety and depression scale in patients with or with-
out postraumatic stress disorder. We used Mann-Whitney U test
to compare the scores of posttraumatic growth and impact of
event in patients, who do not desire to undergo prothesis sur-
gery and other group. Hierarchical regression analysis was ap-
plied to observe, whether the scores of impact of event scale
may be explained by the scores of posttraumatic growth scale,
HAD scale anxiety subscale and perceived social support scale
friend subscale in patients with or without posttraumatic stress
disorder. Normality assumption was met for Pearson correlation
analysis, independent samples t test and hierarchical regression
analysis. Significance level for all analyses utilised in study was
accepted to be p<0.05. IBM SPSS Statistics 22.0 software was
used to evaluate the data.

Results

The mean value of Posttraumatic Growth Scale (PTGS) was
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found to be 71.3+£28.4. The age range of participants varied
between 29 and 65, the age average was 52.70+9.57. The
mean year of education of patients was 6.50+4.41. Of the par-
ticipants: 6 (7.5%) were single, 65 (81.3%) were married, 4 (5%)
were divorced, and 5 (6.3%) were widow. Moreover, of the
participants, 9 (11.3%) have low income, 64 (80%) have mid-
dle income, and 7 (8.8%) have high income. Of the patients:
5 (6.3%) had mass excision, 73 (91.3%) underwent unilateral
mastectomy; and 2 (2.5%) underwent bilateral mastectomy.
While 65 of the patients (81.3%) underwent single surgery,
15 of the patients (18.7%) had more than one surgeries. The
mean value for chemotherapy courses patients received was
5.46+2.51, and radiotherapy course received was 7.32+11.18.
7 of the patients (8.8%) underwent breast prothesis surgery,
and 10 patients (12.5%) were scheduled for prothesis surgery.
Other patients indicated that they do not consider to under-
go prothesis surgery. Of the participants, 18 (22.5%) did not
go through menopause. Pursuant to IES scale cutoff score, it
was observed that 30 participants (37.5%) had posttraumatic
stress disorder related to breast operation undergone.

According to Pearson correlation analysis, a significant nega-
tive correlation (r=-0.22, p<0.05) was observed between total
posttraumatic growth scale score and total impact of event
scale scores. Furthermore, a significant negative correlation
was observed between total posttraumatic growth scale score
andimpactof eventscale living over subscale (r=-0.24, p<0.05),
and avoidance subscale (r=-0.23, p<0.05). A significant positive
relation was found between total posttraumatic growth scale
scores and total perceived social support scale scores (r=0.27,
p<0.05). In addition, a positive relation was observed between
total posttraumatic growth scale scores and perceived social
support scale friend subscale (r=0.23, p<0.05), and special one
subscale (r=0.28, p<0.01). No significant relation was detect-
ed between total posttraumatic growth scores and hospital
anxiety and depression scale. A significant negative relation
was perceived between total impact of event scores and to-
tal perceived social support scale scores (r=-0.26, p<0.05), and
perceived social support scale score friend subscale (r=-0.33,
p<0.01). Additionally, while a moderately positive correlation
was determined between total impact of event scores and
HAD scale anxiety subscale (r=0.44, p<0.01); a significantly
positive correlation was found with hospital anxiety and de-
pression scale depression subscale (r=0.26, p<0.01). A sig-
nificantly negative correlation was observed between impact
of event scale living over subscale and total perceived social
support scale scores (r=-0.23, p<0.05), and perceived social
support scale friend subscale (r=-0.30, p<0.01). A significantly
negative correlation was observed between impact of event
scale aviodance subscale and total perceived social support
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scale scores (r=-0.25, p<0.05), and perceived social support
scale friend subscale (r=-0.33, p<0.01). Moreover, a significant-
ly negative correlation was observed between impact of event
scale overstimulation subscale and total perceived social sup-
port scale scores (r=-0.24, p<0.05), and perceived social sup-
port scale friend subscale (r=-0.30, p<0.01). Meanwhile, a

significantly positive correlation was found between whole

subscales pertaining to impact of event scale, hospital anxi-
ety and depression scale anxiety and depression subscales. A
significantly negative correlation was detected between hos-
pital anxiety and depression scale, and total perceived social
support scale scores (r=-0.28, p<0.05), family support subscale
(r=-0.22, p<0.05), friend support subscale (r=-0.22, p<0.05),
and special one support subscale (r=-0.26, p<0.05) (Table 1).

In independent samples t test, pursuant to impact of event
cutoff score, the mean posttraumatic growth scores of patients
without posttraumatic stress disorder are significantly higher
than that of patients with posttraumatic stress disorder(F=0.02,
p<.0.05). In addition, there was no difference in terms of post-
traumatic growth subscale scores in patients with or without
posttraumatic stress disorder. For patients with posttraumatic
stress disorder, the mean scores of perceived social support
scale friend subscale are significantly higher than the mean
scores of patients with posttraumatic stress disoder (F=4.23,
p<0.01). In addition, for patients with posttraumatic stress dis-
order, the mean scores of hospital anxiety and depression scale
anxiety subscale is significantly higher than those not suffering
from posttraumatic stress disorder (Table 2).

Pursuant to Mann Whitney U test, the mean scores of impact of
event scale (p value), impact of event scale avoidance (p value)
and overstimulation (p value) subscales are lower in patients,
who has breast prothesis, or scheduled for prothesis surgery.
In addition, there was no difference between two groups in
terms of the mean scores of posttraumatic growth and post-
traumatic growth subscale scores (Table 3).
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In first step of hierarchical regression model, posttraumatic
growth scale that is determined to be associated with impact
of event scale in literature was added. Moreover, since pursu-
ant to independent samples t test, there was difference only
in total scores of posttraumatic growth scale, friend support
subscale and anxiety subscale; in hiearchical model, the scores
of friend support subscale and anxiety subscale were tested.
According to hierarchical regression analysis, it was found that
10% of total impact of event scores for 50 patients without
posttraumatic stress disorder are explained by total posttrau-
matic growth scores (p<0.05). In addition, addition of total
scores of friend subscale and anxiety subscale to Model 1 did
not cause difference for explanatoriness (Table 4). According
to hierarchical regression analysis, it was found that total im-
pact of event scores for 30 patients with posttraumatic stress
disorder are not explained by total posttraumatic growth
scores. However, while addition of friend subscale to Model
2 increased explanatoriness by 11%; addition of anxiety sub-
scale scores by 36%. Moreover, at the end of model (Step 3),
total scores of posttraumatic growth, friend support subscale
and anxiety subscale were deemed as influential factors for
explaining total scores of impact of event scores (Table 4).
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Discussion

In this study, it was observed that 37.5% of breast cancer pa-
tients are diagnosed with posttraumatic stress disorder. In
studies performed on breast cancer patients, it was proven
that posttraumatic stress disorder prevelance may vary be-
tween 7.3% and 69% in accordance to type of assessment,
duration after disease, age, culture and race [27-29,38]. The
prevelance of posttraumatic stress disorder in breast cancer
patients found to be 37.5% in this study may be related to the
fact that diagnosis was given by a psychometric measure and
that measurements were performed one year after diagnosis.
Moreover, when percentages in other studies are taken into
consideration, it is possible to say that the prevelance of post-
traumatic stress disorder diagnosis in Turkish breast cancer
patients is similar to some other studies.

Upon search of literature, the mean posttraumatic growth
scale scores range between 57.8-73.0 in breast cancer patients
[19,39-41]. In this study, the prevelance of mean posttraumatic
growth scale score in breast cancer patients was determined
as 71.3+28.4; and a negative correlation was found between

posttraumatic growth and the symptoms of posttraumatic
stress disorder. The posttraumatic growth level in study was
found to be consistent with the mean posttraumatic growth
values obtained from other breast cancer patients. In addition,
it supports the hypothesis that the negative correlation be-
tween posttraumatic growth and posttraumatic stress disor-
der may cause posttraumatic stress disorder to have negative
influence on posttraumatic growth. It was determined that
the higher the oral communication and emotional support,
the higher posttraumatic growth in women [42,43]. Therefore,
utilisation of mental treatment strategies that may support
posttraumatic growth with the intention to help breast cancer
patients to cope with the symptoms of posttraumatic stress
disorder may increase adherence to treatment.

In literature, it is reported that behaviours such as intrusive
thoughts and avoidance are widely-known symptoms [28].
Horowitz’s two factor model lie behind posttraumatic stress
disorder diagnosis nowadays. In this two dimension model
based on information processing; an individual, who expe-
rienced a trauma, have intrusion of annoying thoughts and
feelings; and thus, the person has avoidance behaviour to get
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over the situation [44]. This may explain why posttraumatic
growth scale scores are related to living over the event sub-
cale and avoidance subscale scores. In other words, increased
intusive thoughts and avoidance behaviour in breasr cancer
patients may be considered as factors affecting posttraumatic
growth in a negative manner.

It was observed that posttraumatic growth and friend sup-
port is lower in patients with posttraumatic stress disorder;
and them symptoms of anxiety are more observed in such
patients. For posttraumatic growth, death threat should be
seized during traumatic event; person should experience the
helplessness and refractoriness related to the event; induced
ruminations and experiencing stress symptoms related to
trauma should be experienced [45]. These processes show
PTSD and PTG to be two entwined notions assessed under the
umbrella of trauma, and going in hand in hand with informa-
tion processing processes. Furthermore, findings of this study
show that level of posttraumatic growth related to disease in

207

breast cancer patients is associated with diagnosis of post-

traumatic stress disorder. In other words, traumatic experienc-
es related to disease not being at the level to induce posttrau-
matic stress disorder in breast cancer patients may enchance
posttraumatic growth development.

Calhoun and Tedeschi (1998) indicated that social support sys-
tems are crucial for development of posttraumatic growth [11].
Meanwhile, it is reported that social support system is one of
the important factors for enhancing posttraumatic growth [46-
48]. Having good perceived social support system stimulates
compliance to breast cancer and coping with the disease. Thus,
the significant increase observed in perceived social support
level as the posttraumatic growth is increased and patients
without posttraumatic stress disorder having more friend sup-
port may be explained. Moreover, difference for friend support
among patients with or without posttraumatic stress disorder
may be related to the fact that Turkish family relations are still
maintained in accordance to cultural and traditional (having



extended family, etc.) values. In recent studies, it was deter-
mined that Turkish family structure is mostly maintained in
accordance to traditional family structure (extended family,
strong relative relations, etc.) [49,50].Therefore, programs me-
diating breast cancer patients to socialise with other people
except from their family members or spouses may help reduce
the symptoms of posttraumatic stress disorder.

Accepting the impact of stressful event, playing an active role
for developing the situation and revaluating the event more
positively are processes that have positive influence for post-
traumatic growth [39,51]. Encountering less posttraumatic
stress disorder symptoms in patients who have underwent
prothesis surgery, or who are scheduled for surgery may be
related to this situation. Therefore, self-respect reduced after
disease, and sexuality and femininity affected negatively in pa-
tients [3,4].after prothesis surgery may be corrected easily. In
other words, prothesis surgery may reduce the negative physi-
cal and mental effects emerging in the sequel of breast cancer.

According to hierarchical regression analysis; 10% of trau-
matic symptoms are explained by PTG symptoms in patients
with posttraumatic stress disorder; however, addition of other
factors significantly reduces explanatoriness. PTG is not an ef-
ficient factor for patients with posttraumatic stress disorder,
and while 11% of posttraumatic stress disorder symptoms
were explained by friend support subscale; 36% of posttrau-
matic stress disorder symptoms were explained by anxiety
subscale and friend subscale. It is reported that focusing only
on posttraumatic stress disorders may limit or decelerate re-
covery, and may conceal posttraumatic growth potential [15].
Therefore, hierarchical model used in this study makes us con-
sider that prioritisation of social support and anxiety symp-
toms before posttraumatic growth for breast cancer patients
with posttraumatic stress disorder may be beneficial. On the
other hand, posttraumatic growth should be focused before
social support an anxiety in breast cancer patients without
posttraumatic stress syndrome.

The important limitations of the study include nonhomoge-
neity of treatment processes of patients admitted to the study,
and low number of study participants. Besides, another im-
portant limitation of the study is utilisation of self report scales
rather than structured clinic interviews to measure the symp-
toms of posttraumatic stress disorder, anxiety and depression
in breast cancer patients.

Conclusion

The symptoms of posttraumatic stress disorder significantly
reduces posttraumatic growth in breast cancer patients. In
addition, posttraumatic growth and friend support is less in
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breast cancer patients diagnosed with posttraumatic stress
disorder. Increasing social support prior to PTG in breast can-
cer patients with PTGS and focusing on anxiety treatment in
such patients may be more beneficial. In addition, primarily
supporting PTG development in breast cancer patients with-
out PTSD may help to reduce traumatic symptoms related to
disease in such patients.
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Koroner arter baypas sonrasi sigarayi birakma ve cerrahi
revaskiilarizasyonun sonuclari

Effect of smoking cessation and surgical revascularization results after
coronary artery bypass
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0z
Amag: Koroner arter baypas greftleme ameliyati (KABG) geciren hastalarda, operasyon sonrasi sigara iciminin etkisi
hakkinda yapilan calismalar olduk¢a az sayida ve kisith sonuglar icermektedir. Bu ¢alismada, KABG operasyonu sonrasi

sigara iciminin, operasyon sonrasi ddnemde major kardiyak olaylar ve serebrovaskiiler olaylar tGizerindeki etkisinin ortaya
konmasi amacglanmistir.

Gereg ve Yontemler: Calismada Ocak 2016 ve Aralik 2020 tarihleri arasinda Hitit Universitesi Kalp ve Damar Cerrahisi
Kliniginde izole KABG operasyonu geciren ve operasyon dncesi ddnemde sigara icen toplam 551 hasta incelendi. Hastalar,
KABG'den operasyonundan sonra sigarayl icmeyi birakanlar ve sigara icmeye devam edenler olarak iki gruba ayrildi.
Hastalarin yas ortalamasi 62.1+£11.0 yil idi. Preoperatif ddonemde bu hastalarin 551(%75,1) tanesinin aktif sigara igicisi idi.
Preoperatif donemde sigara icen hastalarin 291'1(%52,8) erkek, 260'1(%47,2) kadin cinsiyette idi. Calismanin sonlanim
noktalari operasyon sonrasi major kardiyak olaylar ve serebrovaskiiler olaylar olarak ele alindi. Kaplan- Meier analizi
kullanilarak hastalarin major kardiyak olaylar ve serebrovaskiler olaylar agisindan sagkalim oranlari incelendi.

Bulgular: Preoperatif donemde aktif sigara icen 551 hastanin, operasyon sonrasi 137'si (%24,7) sigara icmeye devam ettigi
gozlendi. Hastalarin sigara birakma orani kadin ve erkek cinsiyette farklilik gostermedigi tespit edildi. Hastalar Kaplan-
Meier analizi ile degerlendirildiginde, sigara icimini birakan hastalarda 300 glinlik major kardiyak olaylar acisindan
sagkalim %92,6 iken sigara icmeye devam eden hastalarda sagkalim %71,6 olarak tespit edildi (p<0.001). Sigara icimini
birakan hastalarda 300 ginlik serebrobvaskdler olaylar acisindan sagkalim ise  %98.9 iken sigara icmeye devam eden
hastalarda sagkalim %83.2 olarak tespit edildi (p<0.001).

Sonug: Calismamiz, KABG operasyonundan sonra hastalarin sigara iciminin sonlandirilmasinin, operasyon sonrasi gelisen
major kardiyak olay ve serebrovaskdler olay gelisimi olasiligini ileri seviyede azalttigini gostermektedir. Sonug olarak sigara
icen hastalarda KABG operasyonundan sonra mutlaka sigara iciminin sonlandirilmasi; bu amacla sigara icimini birakmayan

veya birakamayan hastalarin bu konuda takip edilerek, sigara birakma programlarina katilmasi saglanmalidir.
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ABSTRACT

Aim: Studies on the effect of post-operative smoking on patients undergoing coronary artery bypass grafting surgery
(CABG) contain very few and limited results. In this study, it is aimed to reveal the effect of smoking after CABG on major
cardiac events and cerebrovascular events in the postoperative period.

Materials and Methods: A total of 551 patients who had an isolated CABG operation in the Hitit University Cardiovascular
Surgery Clinic between January 2016 and December 2020 and who smoked before the operation were examined in the
study. The patients were divided into two groups as those who stopped smoking after the CABG operation and those who
continued to smoke. The mean age of the patients was 62.1 + 11.0 years. In the preoperative period, 551 of these patients
(75.1%) were active smokers. In the preoperative period, 291 (52.8%) of the smoking patients were male and 260 (47.2%)
were female. The endpoints of the study were considered as postoperative major cardiac events and cerebrovascular
events. The survival rates of the patients in terms of major cardiac events and cerebrovascular events were examined using
Kaplan-Meier analysis.

Results: It was observed that 137 (24.7%) of 551 patients who actively smoked in the preoperative period continued to
smoke after the operation. It was found that the smoking cessation rate of the patients did not differ between men and
women. When the patients were evaluated by Kaplan-Meier analysis, the survival in terms of major 300-day cardiac events
was 92.6% in patients who quit smoking, while it was 71.6% in patients who continued to smoke (p <0.001). The survival
in terms of 300-day cerebrobvascular events in patients who quit smoking was 98.9%, while it was 83.2% in patients who
continued to smoke (p <0.001).

Conclusion: Our study shows that smoking cessation of patients after CABG operation reduces the possibility of major
cardiac events and cerebrovascular events developing after the operation. As a result, smoking must be terminated after
CABG operation in smoking patients; For this purpose, patients who do not or cannot quit smoking should be followed up

Keywords: Coronary; bypass; smoking; revascularization

Giris
Sigara kullanimi, aterosklerotik kalp hastalidi icin 6nemli
bir risk faktoridiir.2000'li yillarin basinda Amerika Birlesik
Devletlerinde koroner hastaliga bagli olimlerde istikrarh
bir disis olmustur[1] Gozlenen bu disisin yarsi risk
faktorlerindeki azalmaya, diger yarisi kanita dayal tibbi
tedavilere bagl oldugu gortlmistir. Tek basina sigara
icme prevalansindaki azalma, gozlenen genel etkinin %
12'sinden sorumlu oldugu goézlenmistir1. Perkiitan koroner
revaskuilarizasyon geciren hastalarda sigaranin hem kisa hem
de uzun vadeli sonuglar Uzerindeki etkisi iyi bilinmektedir.
[2,3) Ayrica birkag calisma, kararsiz angina veya akut miyokard
enfarktsl (MI) ile bagvuran hastalarin sonuglar Gzerindeki
sigaranin etkisini incelemistir.[4,5] Sigara kullanimi, koroner
arter baypas greftleme (KABG) ameliyati geciren hastalar
arasinda yaygin bir aliskanliktir ve sigara icenlerin yaklasik
yarisi KABG'den sonra atesi yakmaya devam ederler.[6,7]
Sigara

icenlerin  solunum yolu enfeksiyonlari, yeniden

entlbasyon, artan hastanede kalis stireleri ve yogun bakimda

in this regard and should be enabled to participate in smoking cessation programs.

uzun yatis gibi KABG cerrahisinin erken komplikasyonlarina
daha duyarh olduklarn tam olarak anlasilmis olsa da[6,8,9],
KABG operasyonu sonrasi sigara icmeye devam etmenin veya
sigara icmenin birakilmasinin orta ve uzun vadeli sonuglari
halen tam olarak ortaya konamamistir.

Bu calismada, sigara kullaniminin kesilmesinin izole KABG
cerrahisisonrasisonuclariizerindekietkisinindegerlendirilmesi
amaclanmistir. izole CABG'den sonra siirekli olarak sigarayi
birakan hastalarin, ameliyattan sonra sigara icmeye devam
edenlere gore major kardiyak olay ve serebrovaskiler olay
gelisme olasiliginin daha disiik olacagi 6ngorilmistdr.

Gereg ve Yontemler
Calismada, Hitit Universitesi Kalp ve Damar Cerrahisi

Klinigininde Ocak 2016 ve Aralik 2020 yillar arasinda izole
KABG cerrahisi uygulanan ve ameliyat 6nceki déneme kadar
sigara icen tim hastalar dahil edilmistir. Hastalar, KABG
operasyonu sonrasi sigara icmeye devam edenler ve sigara
icimini birakan hastalar olarakiki gruba ayrilmistir. Klinigimizde
KABG operasyonu sonrasi hastalarin, 1, 3, 6, 12 ay ve sonraki
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3'er aylik periodlarla rutin kontroll saglanmaktadir. Hastalarin
kontrollerinde sigara i¢cimi sorgulanir, genel tibbi durumlari,
tahlil ve tetkikleri yapilarak postoperatif 1. yil kalp ve damar
cerrahlari tarafindan, 1. yildan sonraki strecte kardiyologlar
tarafindan takip edilir. Calismanin yapildigi zaman araliginda
Kalp ve Damar Klinigimizde izole KABG operasyonu gegiren
hastalarin retrospektif olarak medikal kayitlari incelenerek bu
hastalarin mortalite, major kardiyak olaylar, serebrovaskdler
olaylar, yeniden hastaneye yatis ve yeniden revaskilarizasyon
ihtiyaclari karsilastinlmistir. Hastalarin  mortalite bilgileri
hastane kayitlari ve mernis sisteminden kontrol saglanarak
elde edilmistir. Kardiyak veya serebrovaskiler olaylar
calismanin verileri ile iligkilendirilmistir. KABG operasyonuna
ek kardiyak prosediir uygulanan hastalar, KABG diginda diger
kardiyak cerrahi geciren hastalar, intraoperatif ve postoperatif
30 gunlik dénemde mortalite gelisen hastalar calisma
disinda birakilmistir. Opere edilen tiim hastalara cerrahi islem
endikasyonu olan sol inen koroner artere internal torasik
arter grefti kullanilmis, cerrahi islem endikasyonu olan diger
tim koroner arterlere safen ven grefti ile baypas yapilmistir.
Operasyonlar Kardiyopulmoner Baypas altinda, kros klemp
kullanilarak yapilmistir. Calisma icin Hitit Universitesi Klinik
Arastirmalar Etik Kurulundan onay alinmistir. (No:383 -
Tarih: 24/01/2021) Calisma Helsinki deklarasyonuna uygun
sekilde yapilmistir. Calisma retrospektif olarak yapildigindan

hastalardan onam formu alinmasina gerek yoktur.
istatiksel Metod

Normal dagilim gosteren siirekli degiskenler, standart sapma
(SD) ve ortalama olarak gosterildi ve bagimsiz 6rneklem t testi
kullanilarak operasyon sonrasi sigara icen ve sigarayi birakan
gruplar arasinda karsilastirildi. Kategorik degiskenler yuzde
ve frekans olarak ifade edildi, gruplar arasinda ki kare testi
kullanilarak karsilastirildi. Calismanin birincil sonlanim noktasi
olan major kardiyak olaylar ve serebrovaskiiler olaylar gruplar
arasinda Kaplan-Meier survival testi kullanilarak karsilastirildi.
Kaplan-Meier egrileri arasindaki farklar, log-rank testi ile
anlamhhk agisindan test edildi. Tim istatistiksel testlerde
p degeri <0.05 anlaml olarak kabul edildi. Tim istatistiksel
analizler IBM SPSS Statistics for Windows, strim 25.0 (Armonk,
NY: IBM Corp.) kullanilarak yapildi.

Bulgular

Calismada Ocak 2016 ve Aralik 2020 tarihleri arasinda Hitit
Universitesi Kalp ve Damar Cerrahisi Kliniginde izole KABG
operasyonu geciren toplam 737 hasta incelendi. Preoperatif
doénemde bu hastalarin 551(%75,1) tanesinin aktif sigara igicisi
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idi. Preoperatif donemde sigara icen hastalarin 291'i(%52,8)
erkek, 260'1(%47,2) kadin cinsiyette idi. Hastalarin yas ortalamasi
62,1+£11,0 yil idi.
(%24,7) sigara icmeye devam ettigi gozlendi. Postoperatif

Postoperatif dénemde bu hastalarin 137’si

doénemde sigara icmeye devam eden hastalarin 74'G (%54,0)
erkek, 63'U (%46) kadin cinsiyette idi. Preoperatif ve postoperatif
sigara icinin dagiimi sekil 1'de gosterilmistir. Hastalarin sigara
birakma orani kadin ve erkek cinsiyette farkllik gostermemistir
(p=0.74). Hastalarin demografik 6zellikleri, intraoperatif verileri
ve postoperatif verileri Tablo 1'de g0sterilmistir. Hastalar
ortalama 523+102 giin takip edilmistir.

Iz0le KABG
(Ocak 2016 - Aralik 2020)

n=737

Amelivat Oncesi Sigara Igenler
n=351(%74.8)

Ameliyat Sonras: Sigaray1 Amelivat Sonras: Sigaray Igmeye
Birzkanlar Devam Edenler

n=414(%732) =137 (%24.8)

Sekil 1. Koroner Baypas Operasyonu Yapilan Hastalarin Sigara icimi

Dagilimi

GCalismada; takip edilen hastalarda, gelisen major kardiyak
olay ve serebrovaskdler olaylar sonucunda 6lim gerceklesen

hasta olmamistir. Hastalar Kaplan-Meier analizi ile

degerlendirildiginde, sigara icimini birakan hastalarda 300



glinlik major kardiyak olaysiz sagkalim %92,6 iken sigara
icmeye devam eden hastalarda sagkalim %71,6 olarak tespit
edilmistir (p<0.001) (Sekil 2). Sigara icimini birakan hastalarda
300 glinlik serebrobvaskiiler olaysiz sagkalim ise %98,9 iken
sigara icmeye devam eden hastalarda serebrovaskdler olaysiz
sagkalim %83,2 olarak tespit edilmistir(p<0.001) (Sekil3).

Survival Functions

Sigara Igimi

Sigaray Birakanlar
—Sigara Igmeye Devam Edenler
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Kardiyak Olay Olasiligi

Takip Stresi (gtin)

Sekil 2. Operasyon sonrasi sigara icme durumuna gére major

kardiyak olaysiz sagkalim analizi (log-rank p=0<001)

Survival Functions
Sigara icimi

1 Sigaray! Birakanlar
—1Sigara lgmeye Devam Edenler
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Serebrovaskdler Olay Olasilig

Takip Suresi (gtin)

Sekil 3.

serebrovaskdler olaysiz sagkalim analizi (log-rank p=0.001)

Operasyon sonrasi sigara i¢me durumuna gore

Tartisma

Sigara icimi konusunda sigaranin zararlari konusunda
farkindaligini artirmasina ve dilinya Uzerindeki devletlerin
tatlin kontrolline biiylik 5Snem vermesine ragmen, sigara igme
yayginligi su anki donemde halen oldukga ytiksek seyretmeye
devam etmektedir. Bu calismada izole koroner baypas
ameliyati geciren koroner arter hastaligr olan hastalarda,
ameliyat Oncesi sigara icme prevalans orani %74,8 olarak
saptanmistir. Bu oran, yaklasik %30 civarinda seyreden bati

Ulkelerinin 2 katindan fazladir.[9-11]

Calismamizda hastalar ortalama olarak 3 yila yakin stirede
(523+102 glin) takip edilmistir. Takip stiresince major kardiyak
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olaylar, serebrovaskdler olaylar ve diger sebeplere bagl 6lim
gerceklesmemistir. Bunun sebebi hastalarin operasyon sonrasi
donemde kisa sireli takip edilmesine bagh olabilir. Perkiitan
koroner revaskularizasyon sonrasi sigara icen hastalardaki
mortaliteye iliskin veriler oldukca celiskilidir. Bazi ¢calismalar
sigara icenlerde sigara icmeyenlere gore daha olumlu bir
sonuclar gorildigini one siirerken[3,12] digerleri bunun
tersini, yani sigara icenler arasinda icmeyenlere gore daha
yuksek 6liim orani oldugunu gostermistir[5]

izole koroner baypas cerrahisinin uzun siireli basarisi ile
ameliyat dncesi sigara iciminin birakilmastile iligkisini gdsteren
olduk¢a az sayida calisma bulunmaktadir ve bu konudaki
bilgiler oldukca kisithidir. Bu calismalar, KABG operasyonu
sonrasi aktif olarak sigara icen hastalarda daha yiiksek 6lim
orani ve daha yiksek revaskilarizasyon ihtiyaci oldugunu
gOstermistir.[13-15] Bu bulgular, artan postoperatif pulmoner
komplikasyonlarin  gozlemlenen etkisiyle birlestiginde,
klinisyenleri hastalari hem KABG'den 6nce hem de sonra

sigaray! birakmaya zorlamaya tesvik etmektedir.

Sigara dumaninin ylksek seviyelerde nitrojen oksitleri ve
serbest radikaller gibi oksidan gazlar icerdigi gosterilmistir.[16]
Bumaddelerserbestradikaller ve metaller ve polisiklikaromatik
hidrokarbonlar gibi sigara dumaninin diger bilesenleri,
aterojenez substratlari  olan lipitlerin inflamasyonuna,
endotel disfonksiyonuna ve oksidasyonuna neden olur.[16]
Ayrica trombosit aktivasyonuna, trombogeneze katkida
bulunur ve pihtilasmayi artinr.[16] Bu kanitlamis bilgiler,
KABG'den sonra sigara icmeye devam edenlerde advers
kardiyovaskiler olay riskinin artmasinin biyolojik olasiligini
desteklemektedir. Bu nedenle, sigara icmeyi birakma
uyumluluguna sahip olmayanlarin risk faktorlerini normal
seviyelere distiremeyecekleri unutulmamalidir. Calismamiz,
KABG cerrahisinden sonra kalici olarak sigara igciminin
sonlandiriimasinin, ameliyat sonrasi major kardiyak olaylar
ve serebrovaskuler olaylarin risklerini sirasiyla %21 ve %15

oraninda azaltabilecegini ortaya koymustur.

Bu calismanin bulgularina ve 6nceki ¢alismalara dayanarak,
KABG ameliyatindan hemen 6nce veya sonra sigara iciminin
kesilmesi, operasyon sonrasi kisa ve uzun donemde operasyon
basarisini arttirmaktadir. Bu nedenle, kardiyologlarin ve kalp
cerrahlarinin hastalarin sigara icimini 6zellikle dikkate almalari
ve bu konu Uzerinde ayn efor sarf etmeleri gerekmektedir.
Sigara icimini sonlandirmak icin danismanlk, davranissal
sigara birakma terapileri veya farmakoterapi (bupropion,
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varenicline gibi) gibi kanita dayal bir yaklasimlardan mutlaka
yararlanilmalidir.[17-19]

Calismamizin belirtilmesi gereken bazi sinirliliklari vardir.
Retrospektif olarak dizayn edilen calismamizda, konu
hakkindaki yapilan diger calismalarda oldugu gibi, hastalarin
sigara birakma durumunu degerlendirmek icin hastalardan
kullanildi

dogrulugunu tespit etmek icin herhangi bir biyokimyasal

alinan geri bildirimler ve geri bildirimlerin
test kullanilmadi.[8-10,20] Ayrica ameliyat sonrasi sigara
icmeye devam edenlerde sigara iciminin yogunlugu (sigara
/ gun) incelenmedi. Bu nedenle, sigara iciminin yogunlugu
ile olasi herhangi bir olasilik arasindaki doz-yanit iliskisi
degerlendirilmedi. Ayrica sigara digindaki tutin ve tdtin
drdnlerinin kullanimi sorgulanmamis ve etkileri bu nedenle

degerlendirilmemistir.

KABG'den sonra sigara iciminin birakilmasi, sigara icmeye
devam edenlere kiyasla, ameliyat sonrasi major kardiyak olay
ve serebrovaskiiler olay gelisme riskini oldukca azaltmaktadir.
Bu nedenle KABG'den sonra sigarayi iciminin sonlandirilmasi
mutlaka gereklidir ve klinisyenlerin hastalarin  sigara
icimini durdurmalarina yardimci olmak icin sigara birakma

programlarini baslatmalari veya stirdiirmeleri 6nerilir.
Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Evaluating high serum digoxin concentration risk factors, interaction
between direct oral anticoagulant agents and digoxin

Yiiksek serum digoksin konsantrasyonu risk faktorlerinin degerlendirilmesi,
direkt oral antikoagtilan ajanlar ve digoksin arasindaki etkilesim
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ABSTRACT

Aim: Digoxin is an anti-arrhythmic drug that also has a positive inotropic property. It is mainly used to control heart rate in
nonvalvular atrial fibrillation, and improve ejection fraction in heart failure. In recent years, the frequency of digoxin and a
combination of new drug using has been increasing. Therefore, to assess the pharmacokinetic interaction between direct
oral anticoagulant agents and cardiovascular drugs is necessary for intoxications.

Material and Methods: Patients Serum Digoxin Concentrations levels and digoxin intoxications were evaluated according
to risk factors investigated retrospectively Patients Serum Digoxin Concentrations levels <1 ng/ml is accepted as low, 1-2
ng/ml therapeutic range, 2.1-2.4 ng/ml is high and >2.4 ng/ml toxicity.

Results: The study consisted of 248 females (60.2%) and 160 males (39.2%). The mean age of the patients was 70.5 years.
The average age of patients was 70.5 years. Serum digoxin concentrations of 408 patients; 44.81% were detected in the low
therapeutic range, 34.41% in the therapeutic range, 6.23% in the high therapeutic range, 14.55% in the toxic therapeutic
range. The mean glomerular filtration rate was 58.45, and the mean Serum Digoxin Concentration was 1.36 ng/ml. The
statistically significant relationship between age and Patients Serum Digoxin Concentration was 16.3% (p <0.05). There was
a statistically significant relationship between Glomerular Filtration Rate and Serum Digoxin Concentrations; one increased
and the other decreased (p <0.05). In patients without atherosclerotic heart disease, Serum Digoxin Concentration was
significantly lower than those with atherosclerotic heart disease(p< 0.05). Serum Digoxin Concentrations were significantly
higher in patients treated with rivaroxaban, the proportions of which differ significantly from each other at the 0.05 level.

Conclusion: Nowadays, the frequency of using digoxin and direct oral anticoagulants together is increasing. The narrow
therapeutic level of digoxin necessitates close monitoring due to drug-drug interactions.
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Amag: Digoksin, pozitif inotropik 6zellige sahip anti-aritmik bir ilactir. Esas olarak valviiler olmayan atriyal fibrilasyonda kalp
hizini kontrol etmek ve kalp yetmezliginde ejeksiyon fraksiyonunu iyilestirmek icin kullanilir. Son yillarda digoksin ve yeni
ilag kombinasyonlarinin kullanim sikhgi artmaktadir. Bu nedenle, dogrudan oral antikoagulan ajanlar ile kardiyovaskuler
ilaclar arasindaki farmakokinetik etkilesimi degerlendirmek, zehirlenmeler icin gereklidir.

Gereg ve Yontemler: Hastalar Serum Digoksin Konsantrasyonlari seviyeleri ve digoksin intoksikasyonlari retrospektif risk
faktorlerine gore degerlendirildi. Serum Digoxin Konsantrasyonu seviyeleri <1 ng / ml dislik, 1-2 ng / ml tedavi araligs,
2.1-2.4 ng / ml yliksek ve> 2.4 ng / ml toksisite olarak kabul edilmektedir.

Bulgular: Calisma 248 kadin (% 60,2) ve 160 erkek hastadan (% 39,2) olusturuldu. Hastalarin ortalama yasi 70,5 idi.
408 hastanin serum digoksin konsantrasyonlari; % 44.81'i dusuk terapotik aralikta, % 34.41'i terapotik aralikta, % 6.23'U
ylUksek terapotik aralikta, % 14.55'i toksik terapotik aralikta saptanmistir. Ortalama glomerdiler filtrasyon hizi 58.45 ve
ortalama Serum Digoxin Konsantrasyonu 1.36 ng / ml idi. Yas ile Serum Digoxin Konsantrasyonu arasindaki istatistiksel
olarak anlamlriligski % 16,3 idi (p <0,05). Glomeriiler Filtrasyon hizi ve Serum Digoxin konsantrasyonu arasinda istatistiksel
olarak anlamli bir iliski vard; biri artarken digeri azaldi (p <0,05). Aterosklerotik kalp hastaligi olmayan hastalarda Serum
Digoxin konsantrasyonu, aterosklerotik kalp hastalidi olanlardan anlamh olarak disiktl (p <0.05). Serum Digoksin
konsantrasyonlari, rivaroksaban ile tedavi edilen hastalarda anlamli olarak daha yiksekti ve bunlarin oranlar 0.05
dlzeyinde birbirinden 6nemli dl¢tide farklydi.

Sonug: Glinimuzde digoksin ve direkt oral antikoagulanlarin birlikte kullanim sikhigi artmaktadir. Digoksinin terapotik

Introduction

Digitalis, a cardiac glycoside extracted from Digitalis lanata and
Digitalis purpura, was discovered in 1785 by botanist Sir William
Whitgering.[1] Digoxin, a pharmaceutical purified form, is widely
used to treat atrial fibrillation, atrial flutter, and heart failure.[2]

Heart failure (HF) is a cardiovascular disease that causes
significant morbidity and mortality in worldwide.

Digoxin increases myocardial contractility and slightly prolongs
the duration of contraction. Digoxin improves tissue perfusion
and myocardial functions by increasing cardiac contractility
and stroke volume as a positive inotropic agent. Digoxin is
recommended by the guidelines for the management of HF
in patients with reduced ejection fraction (EF) (i.e., HFrEF) who
still have persistent symptoms despite optimal medical therapy
(evidence class B).[3] The ACC / AHA guideline recommends
digoxin to treat heart failure in patients with symptomatic
low ejection fraction (EF) (i.e, HFrEF) despite optimal drug
therapy(4). Factors such as advanced age, renal dysfunction,
and individual variability in serum concentrations are important
risk factors for digoxin toxicity. [5,6]

diizeyinin dar olmasy, ilag-ilag etkilesimleri nedeniyle yakin takibi gerektirir.

Anahtar kelimeler: Serum digoksin konsantrasyonu; ilac etkilesimi; direkt oral antikoagulan

The Digitalis Investigation Group (DIG) is a double-blind,
placebo-controlled, large, randomized trial investigating the
effect of digoxin on hospitalization and mortality. In the digoxin
group, the rate of hospitalizations for worsened heart failure
was reduced by 6% (p <0.001).[7] Kotecha et al. showed that
low-dose digoxin might be an alternative to beta-blockers to
reach safe heart rate control in patients with permanent AF.[8]

Direct oral anticoagulant agents(DOACs); includes the
thrombin inhibitor dabigatran and factor Xa inhibitors,
rivaroxaban, apixaban and edoxaban. DOACs are used
in the secondary prophylaxis and treatment of venous
thromboembolism and pulmonary embolism and reduce the
risk of stroke and systemic embolism in non-valvular atrial
fibrillation.[9] Today, the combined use of DOAC and digoxin in
the treatment steps of atrial fibrillation is gradually increasing,
leading to drug interactions.[10-12]
with

metabolism, and excretion events related to drug delivery.

Pharmacokinetics deals absorption, distribution,
Membrane transport proteins play an essential role in plasma

concentration changes in drugs, and P-glycoproteins (P-
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gp) are the most well-known permeability glycoproteins
in cardiovascular medicine.[13] P-gp, the first discovered
member of the ABC (ATP-binding cassette) carrier family, is an
ATP-dependent efflux pump, and its substrates are xenobiotics
and drugs. Digoxin and many direct oral anticoagulant agents
are known P-gp substrate. The substrate with a strong affinity
for P-gp can compete with the weak substrate, reducing
the poorly affinity substrate's efflux affects serum substrate
concentrations.[14-16]

This study aimed to evaluate the relationship between drugs
used concomitantly and concomitant diseases in patients
with high serum digoxin concentrations. This study aimed to
assess the relationship between concomitant medications
and comorbidities in patients with high serum digoxin
concentrations.

Material and Methods

Serum Digoxin concentrations(SDC) levels of patients were
evaluated according to risk factors associated with high serum
digoxin concentrations and digoxin intoxication admitted our
hospital between January 2016-March 2019 retrospectively.

Glomerular filtration rate (GFR) of the patients was measured
using the Chronic Kidney Disease-Epidemiology Collaboration
Equation(CKD-EPI) formula. The patients were divided into
five subgroups of choronic kidney disease according to their
CKD-EPI values. Group 1 = 90 ml/dk/1.73 m2, Group 2= 60-89
ml/dk/1.73 m2, Group 3= 59-30 ml/dk/1.73 m2, Group 4=15-
29 ml/dk/1.73 m2, and Group 5 <15 ml/dk/1.73 m2.

Serum Digoxin concentrations(SDC)levels <1 ng/ml is accepted
as low, 1-2 ng/ml therapeutic range, 2.1-2.4 ng/ml is high and
>2.4 ng/ml toxicity. Serum Digoxin concentration Immuno-
inhibition test was used for the quantitative determination of
digoxininhuman serumonBeckman Coulter OSR6424 analyzers.
An immunoinhibition test was used to quantify digoxin in
human serum on Beckman Coulter OSR6424 analyzers. The
principle of measuring digoxin from a sample inhibits the
agglutination reaction by competing with microparticle-bound
digoxin for antibody. The device automatically measures the
digoxin concentration of each sample.

Cardiac ejection fraction (EF) of patients were evaluated by
Echocardiography (GE Vivid S5) in the Cardiology clinic. Left
Ventricular EF was calculated from biplane Simpson's formula
using 2D echocardiography.

This study was approved by Local Ethics Committee
(2019/246). The study was conducted in compliance with the
principles of the Declaration of Helsinki. Infromed constents

were taken from all participants.
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Statistical Analysis

IBM SPSS Statistics 25 (Version 25.0, IBM Armonc New York,
US.) was used for statistical analysis. The results of tests were
expressed as the number of observations (n), mean * standard
deviation, median and min-max values. The results of the
homogenity (Levene’s Test) and normality tests(Shapiro Wilk)
were used to decide which statistical methods to apply in the
comparison of the study groups. Normally distributed and with
homogeneous variances groups were compared two groups
by Student’s t test. According to those tests results parametric
test assumptions were not available for some variables, so the
comparisons of two independent groups were performed by
Mann-Whitney U test. Two continuous variables, the relationship
between Pearson Correlation Coefficient In the case of
providing the prerequisites for parametric tests were evaluated
by Spearman correlation coefficient. For the significance level of
the tests, p <0.05 and p <0.01 were accepted.

Results

Serum Digoxin concentration was measured in 661 patients
in 39 months in the Cardiovascular Surgery Clinic of Konya
Training and Research Hospital. Patients with incomplete
information about risk factors in hospital records were
excluded from the study.

Of the 408 SDC values, 248 (60.2%) belonged to women, and
160 (39.2%) SDC values belonged to men. Patients mean age
was 70.5 years old. The average Ejection Fraction (EF) was
47.6(17-70). There were 60 (14.7%) patients with EF: 30 and
less, 107 (26.2%) patients with EF: 31-45, 132 (32.4%) patients
with EF: 46-55, 109 (26.7%) patients with above EF: 56. The
mean glomerular filtration rate (GFR) was 58.45, and the mean
Serum Digoxin Concentration was 1.36 ng/ml (0.01-7.96ng /
ml). Percentage of accompanying diseases; Diabetes Mellitus
20.6%, Thyroid disease 2.2%, COPD 16.5%, Renal failure
8.8%, Hypertension 16.9%, Atherosclerotic heart disease
(ASKH) 8.6% , Heart valve disease 5.4%, Hyperlipidemia
13.3%, Cerebrovascular event was 7.7%. Table-1 shows the
cardiovascular medications that patients regularly use when
digoxin concentration is measured.

GFRwas significantly higher in patients without atherosclerotic
heart disease than those with atherosclerotic heart disease
(p <0.05). Serum digoxin levels were significantly lower in
patients without atherosclerotic heart disease than those with
atherosclerotic heart disease (p <0.05).

There is a statistically significant relationship between age and
digoxin, one of which increases while the other increases by
16.3%. There is a statistically significant (p <0.01) relationship
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between Digoxin and GFR, one increasing and the other
decreasing 14.7% (Table-2).

26.9% (110) of the patients were using Warfarin sodium, and
38.5% (158) were using DOAC. Table-4 shows the distribution
of patients numbers using oral anticoagulants according to
Serum Digoxin Concentrations. SDCs were significantly higher
in patients receiving rivaroxaban compared to other direct

oral anticoagulants. Drugs whose proportions are significantly
different from each other at the 0.05 level(Table-3).

Table 3. SDCs were significantly higher in patients receiving
rivaroxaban, compared to other direct oral anticoagulants.
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Table 4. Distribution of patients number, using oral
anticoagulants according to Serum Digoxin Concentrations.
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Discussion

Digital glycosidesareagroup of positiveinotropic cardiacdrugs
with potential dangers as well as medical benefits. Glycosides
with a very narrow safety margin are in cardiovascular drugs
that can sometimes show intoxication symptoms at the
treatment dose. In the landmark DIG study [8], SDC between
0.5 and 2.0 ng / ml was noted therapeutic, and this is still
the standard reference range used at the hospital and in the
most independent laboratories. However, published posthoc
analyzes of the DIG study have shown that serum digoxin
concentrations of 1.0 — 2.0 ng / mL, considered therapeutic,
may have adverse effects on hospitalization and survival. In
response to this, US guidelines [20, 21] currently advised a
target SDC of < 1.0 ng / ml, while European guidelines [22] do
not have a specific recommendation.

The lowest SDC range reported in the DIG trial (i.e., 0.5-0.7
ng/mL) was associated with the low-risk all-cause mortality
compared with the placebo. Adams et al. [23], in terms of
clinical outcomes in the DIG study, SDC up to 0.9 ng / mL was
associated with reduced mortality, while SDCof 1.5ng/mLand
above was associated with increased mortality. In our study,
GFR, an indicator of kidney function, was low while serum
digoxin concentrations were high. This study demonstrates
that clinicians should monitor GFR regularly, and serum
digoxin dose adjustment should be made according to GFR in
patients with heart failure and using digoxin.

Warfarin has more monitoring requirements, frequent follow-
up, interactions with drugs and food, making compliance
difficult. DOACs quickly gained popularity over warfarin
as an anticoagulation strategy due to dosing simplicity,
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lack of monitoring requirements, and an expanding list of
indications. In our study, the use of DOACs (38,5%) was higher
than warfarin (26,9%).

Patient comorbidities and drug-drug interactions, which
affect the systemic exposure of medications, need to be
considered when managing patients on digoxin therapy.
P-gp is a member of transporter proteins called permeability
glycoproteins. It is one of the most well-characterized human
efflux transporters. P-gps have an extremely broad substrate
specificity that can transport many different chemical
structures and pharmacological drugs and alter drugs' efficacy
and safety. Apixaban, edoxaban, and rivaroxaban are P-GP
substrates; digoxin, a cardiac glycoside, is both an intestinal
and renal P-glycoprotein substrate[24,25]. In this study, SDCs
were significantly higher in patients receiving rivaroxaban
compared to other direct oral anticoagulants. Studies assume
that the combination of digoxin and rivaroxaban will lead to
competition for the P-glycoprotein carrier.

Since our study is retrospective, the dosage and timing of
drug use of the patients are unknown. The results reveal that
potential pharmacokinetic interactions between digoxin and
DOAC should be investigated.

Conclusion

Warnings about drug safety in the elderly are essential, and
new drugs, like DOACs related to the cardiovascular system,
have been introduced in recent years. DOAC and digoxin
are used together to treat cardiovascular comorbidities
with congestive heart failure, usually accompanied by AF.
Drug dose adjustment with Serum Digoxin Concentration
measurementis useful for preventing intoxications. Healthcare
professionals should have sufficient knowledge of potential
drug interactions.
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1 Derleme

Akciger kanser cerrahisinde onkolojik prensipler

Oncological principles for the lung cancer surgery
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0z

Kiclik hiicre disi akciger kanserlerinde cerrahi basari, iyi bir anatomik rezeksiyon sonrasi makroskobik ve mikroskobik
olarak temiz gelen cerrahi sinir olmasi ve lenf nodlarinda yayilim goriilmemesidir. Cerrahi, akciger kanserlerinde 6zellikle
erken evrelerde en buyik tedavi sansini olustururken timor ve komsu dokularin birlikte anblok rezeksiyonlari, cerrahi
sinirda timor dokusunun kalmayisi en uzun siireli sagkalimi saglamaktadir. Kuiglik hiicreli disi akciger kanserli hastalarin
yaklasik %70'inde kullanilan lobektomi standart bir anatomik rezeksiyondur. Uygulanan teknik pulmoner venlerin,
arterin ve bronsun ayri ayri serbestlestirilmesi ve ardindan mutlak bir sekilde hiler lenf nodlari ve lenfatiklerin dikkatli
diseksiyonudur. Akciger rezeksiyonu gecirecek biitlin hastalar icin rezeksiyon dncesi evreleme; hastaligin seyri ve onkolojik

girisimlerin algoritmasi icin mutlaka yapiimaldir.

Anahtar kelimeler: Akciger kanseri; cerrahi metodlar; mediastinoskopi

ABSTRACT

In non-small cell lung cancer, after resection they must be not any spread of macroscopic and microscopic if you want
anatomic success as a good clean surgical margins and lymph nodes .In lung cancer surgery, while providing the greatest
chance of total cure, tumor which they were not invasion to surrounding tissue, especially along the anblok resection, it
will provide the long term living because of the resection margin was staying the clear from the cancer mass. Lobectomy
is being used approximately 70% of patients with non small cell when used as a standard anatomical resection, here in
operative technique of the resection pulmonary veins, arteries and bronchi should carefully divised from other tissue.
Then the individual division is the hilar lymph nodes and lymphatics were resected by careful dissections. All patients if

the undergoing lung resection, they should be detected pre-staging progression entries with the algorithm.
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Giris

Akciger kanseri malignensiler arasinda en 6nemli

hastaliklardan bir tanesidir.

Diinyada erkeklerde en sik gorilmekle birlikte, kadinlarda

meme kanseri ve serviks kanserinden sonra 3. sirada
gorilmektedir. Mortalitede ise her iki cinste 1. sirada kanser
tartduir. Akciger kanserinin kiiciik hiicreli akciger kanseri ve
kiicuk hucre disi akciger kanseri olmak lzere iki tipi vardir.
Kiglk hiicre disi akciger kanserinde ise adenokarsinom,
skuamoz hticreli karsinom ve buyuk hucreli akciger karsiomu
olarak 3 ana subtipi gorilmektedir. Etyolojide ozellikle
skuamoz hiicreli tipinde en énemli etken sigaradir. Ozellikle
erken evrelerde tani kondugu zaman rezeksiyon sonrasi yasam
strrelerinde oldukca iyi sonuclar alinmaktadir. Akciger kanseri
tedavisinde cerrahi, kemoterapi, radyoterapi tek tek veya
kombine olarak uygulanmaktadir. Secilecek tedavi seklinin
belirlenmesinde kanserin histopatolojik tipi, evrelemesi gibi
parametreler cok énemlidir. Multidisipliner yaklasimla cerrahi
erken evrelerde altin standart olup lokal olarak ilerlemis ve
evresi artmis durumlarda da kemoterapi ve radyoterapi ile
kombinasyon hastanin sagkaliminiarttiracaktir. Derlememizde
akciger kanserinin Ozellikle kiicik huicre disi akciger kanseri
tipindeki yapilacak olan evrelemelerle cerrahi prensipler
arasindaki iliski ve destek tedavileri belirtilmis olup kigcuk

hicreli akciger kanserinde cerrahi prensipler belirtilmistir.

Kiiclik Hiicreli Disi Akciger Kanseri Cerrahisine
Genel Bakis

KHDAK (Kiiguk hcreli digi akciger kanseri)
3 ana tipe ayrilmaktadir. Skuamoz hiicreli karsinom %325,

bilindigi Uzere

adenokarsinom %40 ve buyuk hcreli akciger karsinomu
%15 oraninda gorilmektedir.[1] Bu kanserler kiicik hicerli
akciger karsinomuna gore daha az invazif olup rezeksiyon icin
erken girisim yapma firsati vermektedirler. Genellikle cerrahi
rezeksiyon Evrel, Il ve llIA da basarili bir sekilde uygulanmaktadir.
[2] Evre Ill hastaligi olanlarda hastaligin seyri genellikle lokal
yapilarainvazyon ve mediastinal lenf nodu tutlumlarina baglidir.
Evre Il timorlerde eger timor vena kava superior ve karinayi
tutmugsa rezeksiyon bazi durumlarda yapilabilir. Mediasten,
kalp, damarlar ve birden fazla lenf nodu invazyonu olmussa
rezeksiyon genellikle miimkiin olmamaktadir.

KHDAK hastalarinda yaklasik %70 olarak kullanilan lobektomi
standart bir anatomik rezeksiyondur. Buradaki operatif teknik
pulmoner venlerin, arterin ve bronsun ayri ayri baglanmasi ve
ardindan mutlak bir sekilde hiler lenf nodlar ve lenfatiklerin
dikkatli diseksiyonudur. Pnémonektomi genellikle fisstirden
ayrilamayan, ana pulmoner arterin proksimal tutulumlari,
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genisletilmis rezeksiyonlarda ve yeterli pulmoner rezervi
olanlarda kullanilan bir yontemdir.[3] KHDAK tanisi alan ve
erken evrede yakalanip rezeksiyon karari verilen sinirl akciger
ve kalp rezervine sahip hastalarda timor yiikiini azaltmak icin
ender olarak yaklasik %5 civarinda segmentektomi ve wedge
rezeksiyonda kullanilmaktadir.

Cerrahi Tanimlar

Tumorin mediastinal organlara yayilmasi, patolojik plevral
sivi olusturmasi, kardiak invazyon ve karsi tarafa yayihm
ve lenf nodu metastazlar sayilabilen birkac inoperabilite
kriterlerindendir.

KHDAK'de basar iyi bir rezeksiyon
makroskobik ve mikroskobik olarak temiz gelen cerrahi sinir

anatomik sonrasl
ve lenf nodlarinda yayihm gortlmemesidir. Cerrahi, akciger
kanserlerinde en biyik tedavi sansini saglarken o6zellikle
timor ve komsu dokularin birlikte anblok rezeksiyonlari,
cerrahi sinirda timor dokusunun kalmayisi en uzun sireli
sagkalimi saglamaktadir. Bu anlayislar 1siginda yapilan ¢ok
merkezli ¢calismalarda evre | hastalikta 5 yillik sagkalim %74
olup evre Il hastalikta bu oran %48 olarak bildirilmistir.[3]

Cerrahi Rezeksiyon Oncesi Degerlendirme

Akciger rezeksiyonu yapilacak butiin hastalar icin rezeksiyon
oncesi evreleme yapilmalidir. Bu evrelemede lenf nodlarinin
tutulumu ve akciger kitlesi Uzerinde odaklanan tam bir
anamnez ve fizik muayene ardindan da komplet rezeksiyon
icin gerekli diagnostik incelemelerden BT ve PET taramalari
yapillmasi  uygundur. Yapilan

calismalarda inkomplet

rezeksiyonlarin yasa ve sagkalima olumlu katkisi yoktur.
Genis Rezeksiyon Endikasyonlari

KHDAK'de genis
ve mortalite artmaktadir. Kitlenin hilusu tutmus olmasi,

genellikle rezeksiyonlarda morbidite
interlobar fissur tutulumu, daha 6nce yapilan operasyonda
cerrahi sinirin pozitif olmasi ve ¢evre dokulara invaze 6zellikle
blylk damar tutulumu, sag intermediar brons cevresinde
konglomera tarzda invaze timor olusu operasyon esnasinda

genis rezeksiyon yapma ihtimalini gostermektedir.[3,4]
Sinirh Rezeksiyon Gerektiren Olgular

Akciger rezeksiyon cerrahisinde cerrahi postoperatif ddnemde
sikintiya sokacak olan kalan akcigerin yeterli rezerve sahip
olmamasidir. Solunum fonksiyonlarinin standart rezeksiyona
izin vermedigi olgularda zorunlu olarak yapilan sinirh
rezeksiyonlar akla gelmektedir. Bunlara daha ok “limited
rezeksiyonlar” denmektedir. Genellikle sinirli rezeksiyonlardan
sonra lokal niiks tam rezeke edilenlere gore daha yiiksek
olmaktadir.[3] Kardiyopulmoner kapasitenin, Gizerinde en fazla



durulan ve sinirli rezeksiyonu en kisa ve cabuk bir bicimde
uygulanmasini gerektirecek bir durumdur.

Sinirli rezeksiyonlarin kanser cerrahisindeki yeri dnimuizdeki
yillarda daha sik olarak tartisilacak ve muhtemelen erken
yakalanmis tiimorlerin tedavisinde minoér rezeksiyonlar daha sik
kullanilacaktir.[3] Bugiin elimizde olan veriler T1 NO tiimérlerde
siyirma teknigi ile yapilan segmentektominin anatomik bir
rezeksiyon oldugu ve solunum fonksiyonlari yeterli olgularda
oldukca etkili bir tedavi ydntemi oldugunu gostermektedir.[5,6]

Rutin Mediastinoskopi Uygulamasi

1959 yilinda
mediastinoskopi bircok calismaya konu olmus gtvenilir bir
yontem olup mortalitesi dusuktlr. Hastalarin uzun dénem
sagkalim surelerini etkileyen en 6nemli faktorlerden birisi de
mediastinal lenf nodu tutulumudur. Preoperatif dénemde
mediastinal lenf nodlarinin degerlendiriimesinde en sik
kullanilan yontem mediastinoskopidir. Diger endikasyonlari
neoadjuvan KHDAK yeniden
evrelenmesi, orta mediastendeki kitlelerin patolojilerinin
saptanmasi, kistik mediastinal kitlelerin tedavisi, etyolojisi
tespit edilmemis diffliz akciger hastalhig varliginda veya
akcigerde tespit
lenfadenopatilerin tanisinin konulmasidir.

ilk kez Carlens tarafindan tanimlanan

tedavi sonrasinda ‘nin

kitle olmaksizin edilen mediastinal

Evre IlIA KHDAK hastalarinda, N2 (ayni taraf paratrakeal lenf
nodu) pozitifliginde (st mediastinal lenf nodu tutulumu yoksa)
tam cerrahi rezeksiyon mimkiin goriinse de, bu hastalarda 5
yillik sagkalim oranlari %10'un Uzerine ¢ikamamaktadir.[6,7]
Santral T1 ve T2 timorlerde %23, periferik T1 ve T2 timorlerde
ise %11 oraninda mediastinal lenf nodu tutulumu bildirilmistir.
Bu oran Evre | - Il timorlerinde %19 olarak bildirilmistir.[8-10]

BT ile mediastinal lenf nodu degerlendirmesinde, lenf
nodlarinin 1 cm’den kiiciik oldugu olgularda %7 oraninda
pozitif lenf nodu tutulumu gosterilmistir. BT'nin sol taraf
ve santral yerlesimli timorlerde ve 7 numarali istasyonu
degerlendirmede dogruluk oraninin en dusuk dizeyde
oldugu saptanmistir.
pozitifligini degerlendirmede bilgisayarli tomografi yetersiz
kalmaktadir. Rezeksiyon sonrasi mediastinal lenf nodu pozitif
gelen olgularin %72'si BT ile negatif oldugu gorilmustar.[11]

Ayni Taraf Paratrakeal Lenf Nodu Tutulumu (N2
hastalik)

Patolojik olarak N2 pozitifligi tespit edilen hastalar aslinda
genis bir yayilim olusturur. Bu olgularda cerrahi tedavi sonrasi
5 yillik yasama sansi cesitli faktorlere bagli olarak %15 ile %30
arasinda degismektedir.[12,13] Bu olgular icinde makroskopik
olarak gorilebilen lenf bezi metastazli olgular bulundugu gibi

Dolayisiyla mediasten lenf bezi
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lenf bezlerinde mikrometastaz olan olgular da vardir. Cesitli
kaynaklarda klinik olarak N2 saptanan olgularda prognozun,
N2 tanisi cerrahide konan olgulara gore daha kotu oldugu
bildirilmistir. KHDAK'nde opere edilenlerin %45 inde tespit
edilmistir [6], bununla birlikte cerrahiden yararlanabilen N2
pozitif olanlar ise tim KHDAK %10'nu olusturmaktadirlar.
Tek olarak tutulum gosteren N2 pozitifligi, multipl seviyede
N2 pozitifligi saptanan olgulara gore daha iyidir. Lenf bezinin
blyuk olmasi ekstrakapsuler yayillimin bir gostergesidir.
[14,15] Cerrahi uygulanan N2 pozitif olgularin tek diizeyde ve
ekstra kapsuler tutulumu olmayanlarda prognozun belirgin
bir sekilde iyi oldugunu bildirmislerdir. Patolojik N2 bulunan
hastalarda sagkalim oranlarinin yeterli olmamasi ve primer
hastaligin kemoterapiye daha iyi yanit vermesi nedeniyle
onerilmemekte, mediastinoskopi
bu hastalarda gerekli goriilmektedir.[7-13] Ozellikle sol
akciger timorlerinde “extended” mediastinoskopi (ECM) ve
gerektiginde video yardimli torakoskopik cerrahi kullaniimasi,
kiclk hiicreli operabil hastalarda 5 ve 6 numarali ganglionlarin
degerlendirilmesi icin dnerilen yaklagimlardir.[16-17]

iyi Prognozlu N2 Pozitif Hastalik

rezeksiyon dolayisiyla

N2 hastalik saptanan olgularda iyi prognostik faktorler; komplet
rezeksiyon, tek N2 varlig, preoperatif patolojik N2 saptanmamis
olmasi, metastazin intranodal olmasi, T1 veya T2 olmasi,
subkarinal lenf nodu haricindeki lenf nodu istasyon pozitifligi
olarak belirlenmistir.[8,9,13,15] N2 hastalik olarak siniflanan
olgular aslinda genis bir spektrum olusturur. Bu olgularda cerrahi
tedavi sonrasi 5 yillik sagkalim cesitli faktorlere bagli olarak
% 19,2 ile % 30 arasinda degismektedir. Cesitli serilerde klinik
olarak patolojik N2 saptanan olgularda prognozun, N2 tanis
cerrahi islem sirasinda konan olgulara goére daha kéti oldugu
bildirilmistir. Torakotomi sirasinda N2 saptanmasi durumunda,
perinodal yayilim yoksa multipl lenf nodu metastazi ve lenf nodu
fikse degdilse rezeksiyon yapilmaktadir. Komplet rezeke edilen
T3NT1 li olgular belirgin olarak N2 li olgulardan daha iyi sag kalima
sahiptirler.[18] 4R,5,7 nolu istasyonlarin birinde kapsul invazyonu
olmayan ve cevreye fiksasyon yapmayan N2 ler, yine N2 tutulumu
inferior (7.8.ve 9. istasyonlar) ve siiperior mediastinal kategori
olarak ikiye aynldigi zaman ilk gruptaki sag kalim digeriyle
karsilastirmali olarak daha sinirlidir.[10,16,18] inferior ve stiperior
lokalizasyondaki N2 ler icin sag kalim oranini %25'e karsin %8
olarak belirtilmektedir. Komplet rezeke edilen T3N1 li olgular
belirgin olarak N2 li olgulardan daha iyi sagkalima sahiptirler.

Kotii Prognozlu N2 Pozitif Hastalik

Evrelemenin 6nemli ve en ¢ok zorlanilan alanlarindan birisi
mediyastinal plevraicerisinde yeralan ve N2 olarak adlandirilan
lenf nodlarina yayilimin degerlendirilmesidir.
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Patolojik N2'li akciger kanserli olgularin cerrahi tedavisi
tartismalidir. N2 lenf nodu tutulumu ile primer cerrahiden
fayda goremeyecek hastalarin yapilan speysimenlerinde
kot prognozu lenf nodunda kapsil invazyonu, multipl
istasyonlarda tutulum, en ist mediastinal seviyede N2.[1-2], T3
timor ve histopatolojik tip (adenokarsinom) belirler.[10,17,19]
Mediastinal Lenf Nodu Diseksiyonu

Akciger kanserinde sagkalimi etkileyen 6nemli faktorlerden
biride lenfatik tutulumdur. Mediastinoskopi ile 1, 2R, 2L, 4R, 4L
ve 7. istasyonlardan 6rnekleme yapilabilirken 5 ve 6 numara
gerekmektedir.[20,21]
Posterior yerlesimli subkarinal istasyonlara ulagiimamaktadir.

icin genisletilmis mediastinoskopi

Son yillarda video yardimli torakoskopiler bu istasyonlara

kolayca ulagmaktadir. Mediastinoskopi evreleme ve

neoadjuvan sonrasi mindr N2 hastalik tespitinde yararlidir.
Sag Ust Mediastinal Diseksiyon

Akciger kanseri icin komplet mediastinal lenf nodu
disseksiyonu veya sistematik nodal diseksiyon gerekliligi
Uzerindeki tartisma diger organ sistemleri timorlerindeki
lenf nodu diseksiyonunun (LND) gerekliligi ve etkinligi ile
ilgili tartismalara benzerdir. Tedavi edilebilir akciger kanseri
hastalarinin cerrahi tedavisinde diinyaca kabul edilen goris
bolgesel lenf nodlarinin sistematik nodal diseksiyon ile

¢ikarilmasi ve primer timorin rezeksiyonudur.[22,23]

Apeksten karinaya kadar trakea ve VCS arasi bolgedeki
yagh dokular anblok cikarlir. Bunlar Ust mediastinal (1
nolu lenf nodu), Gst paratrakeal (2 nolu lenf nodu), pre-
retro trakeal (3 nolu lenf nodu), alt paratrakeal (4R nolu lenf
nodu), trakeobronsial kdse (10 nolu lenf nodu) lenf nodlarini

¢ikariimasidir.[24,25]
Sag Alt Mediastinal Diseksiyon

Trakea orta hattinin saginda; aorta kavsinin Ust kenarindan
gecen dogrunun altinda, UGst lob bronsunun en Ust kenari
hizasina kadar ana bronsu da kapsayan alanda yer alan
ve mediastinal plevra icinde kalan lenf bezleridir. Karina
seviyesinden pulmoner ligamana kadar perikard ve 6zefagus
arasi yagh doku anblok rezeke edilir. Ayrica subkarinal (7 nolu),
paradzefagial (8 nolu) ve inferior pulmoner ligaman (9 nolu)
alt lop rezeksiyonlarinda mutlaka ¢ikartiimalidir.[26,27]

Sol Taraf Sistematik Mediastinal Diseksiyon

Genellikle sol rezeksiyonlardan sonradaherkanser cerrahisinde
oldugu gibi anblok lenf nodu diseksiyonu prognozu énemli
Olcude iyilestirmistir. Boylelikle rezeksiyon tamamlandiktan
sonra apeksten Ust mediastinal plevra acilarak tst mediasten
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(1 nolu), Gst paratrakeal (2 nolu) Ust paratrakeal (2 nolu), pre-
retrotrakeal (3 nolu), subaortik (5 nolu) ve paraaortik lenf
bezleri anblok cikarilmasi gerekir ki bu olay hastaligin seyrini
yakindan etkilemektedir. Tim lenf nodu diseksiyonlar ¢evre
yagl dokularla birlikte anblok c¢ikariimasi gerekir, bu arada
N.Vagus, N laringeus inferior ve N. frenikusun korunmasina
ayrica 6nem vermek gerekir.[28-30]

intraoperatif Yaklasim

Mediastinoskopi ile N2 pozitifligi gosterilmis olmasina

ragmen rezektabl olan ve iyi prognoz saglanan hasta
oraninin, % 3 - 6 oldugunu, bu iyi sagkalimi saglayabilecek
hastalarin se¢im kriterlerinin; kapsil invazyonunun olmayisi,
4, 5, 7 nolu istasyonlarda tek lenf nodu tutulumu ve fiksasyon
bulunmayisi oldugu rapor edilmistir.[31,32] Mediastinoskopi
ile N2 saptanmayan hastalarda, sag akciger timorlerinde
rezektabilite orani % 95, sol akciger timorlerinde ise % 73 tdr.
Bu hasta grubunda iyi sagkalim beklenir. Mediastinoskopi ile
saptanamayan N2 pozitif hastalarda komplet rezeksiyon sonrasi
5 yillik sagkalimi % 41, inkomplet rezeksiyon sonrasi ise %24
olarak bildirilmistir. Mediastinoskopi negatifligi yalanci negatiflik
bile olsa 5 yillik sagkalim, %30 - 45 oraninda rapor edilmektedir.
[34,35] N2 ler icinde en iyi sagkalim, torakotomide diseksiyon
sirasinda ortaya cikarilan N2 lerde elde edilir. Torakotomi
sirasinda N2 saptanmasi durumunda, nodun yayilimi yada

fiksasyonu yoksa agresif rezeksiyon yapilmalidir.

Ayrica4R,5,7 noluistasyonlarinherhangibirinde,intrakapsuler,
tek N2'lere kiratif rezeksiyonun hastaligin seyrini iyilestirdigi
ortaya konmustur.[36]

intraoperatif Teshis ve Evreleme

1997'de Goldstraw bir tanesi subkarinal, diger ikisi lobun
drenaj yolu Uzerinde olmasi kaydiyla en az 3 adet lenf bezi
disseksiyonu yapilmasi gerktigini vurgulamistir. Sag Ust ve
orta lob icin 2R, 4R, 7 nolu istasyonlar, sag alt lob icin 4R, 7,
8, 9 nolu istasyonlar, sol Ust lob icin 5, 6, 7 nolu istasyonlar ve
sol alt lob i¢in 7, 8, 9 nolu istasyonlarin mutlaka 6rneklenmesi
gerekmektedir.[37,38] Operasyon sirasinda metastatik gibi
gorinmeyen lenf nodlarn bulunan hastalarin % 18inde
metastatik lenf nodlari bulundugunu saptamistir. Ayrica
klinik olarak evre | oldugu disiinilen hastalarin % 68’inde
intraoperatif donemde N2 den siiphenilmistir.[39] Bu nedenle
intraoperatif degerlendirme sagkalim acisindan akciger
kanseri cerrahisinde oldukca dnemlidir. introperatif dénemde
cerrahi yonlendirecek ve rezeksiyonun seyrini degistirecek
olan sliphesiz frozen patoloji ile yapilan doku tipi tayinidir.
[10,11,22,31] Bunlardan subplevral nodiiller stapler ile yapilan



eksizyonel biyopsilerdir. Tani konulmadan pndmonektomi
yapmak dogru degildir.

Rezeksiyon Sekilleri
1-Lobektomi

Akcigerin bir ya da sagda iki lobunun anatomik olarak rezeke
edilmesidir. Lobektomi akciger kanserinin tercih edilen cerrahi
tedavi yontemidir ve en uygun ameliyattir.

« Bilobektomi superior

Sag Ust lop anterior segment veya orta lopta yerlesen
timorlerde mindr fisstirinkomplet ise uygulanir.

« Bilobektomi inferior

Sag alt lop agzinda veya alt lop superior segment agzinda
yerlesen timorlerde uygulanir.

2- Segmentektomi

Akcigerin bir ya da daha fazla segmentinin bronkovaskiiler
yapilarinin kesilerek anatomik c¢ikarilmasi olarak adlandirilir.
Ozellikle azalmis pulmoner rezervi olan primer akciger kanserli,
metastatik ya da benign hastaliklarin tedavisinde tercih edilir.
Segmentektomiden sonra lokal rekilrrens oraninin yiiksek
olmasi lobektomiyi tolere edebilen hastalara lobektominin
tercih edilmesine yol agmistir.[35,39]

3-Sleeve Rezeksiyon

Sleeve lobektomi pnomonektomiden kaginarak saglam
akciger dokusunu korumak amaci ile yapilan kalan brons ile
ana bronsun anastomoz edilmesinden olusan bronkoplastik
bir islemdir. Siklikla sag ve sol st lop timadrlerde uygulanir.

Pulmoner arter sleeve rezeksiyonu ile beraber uygulanabilir.
4-Pnémonektomi

Pnomonektomilerinensikyapilmanedenimalign hastaliklardir.
Malign hastaliklarda pnémonektomi endikasyonlari; santral
timor (ana pulmoner arterin veya venlerin proksimal
tutulumu, genis endobronsiyal timor), fissir tutulumu,
interlober lenf nodu ve ana bronslar seviyesinde lenf nodu
tutulumu olarak 6zetlenebilir.[28-33]

Pnomonektomilerde morbidite ve mortalite multifaktoriyeldir.
Sag pnomonektomilerde mortalite sola nazaran daha yiksek
olup bronkoplevral fistiil gelisimi sagda daha yiiksektir. Ozellikle
akciger kanseri olmak Uzere, rezeksiyon gereken hastalarda ek
hastalik bulunma orani, hastalarin yaslari ve benzer etiyolojileri
nedeni ile ylksektir. Buna paralel olarak, rezeksiyon sonrasi
komplikasyon ve mortalite oranlari yiksek olup, en sik
gorilenler kardiak veya pulmoner kokenlidir.[33,35]
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Evrel (T1NO-T2NO) Tedavi

EvrelAveIBtimorlerinintedavisinde standartyaklasim, cerrahi
olarak timorin ilgili akciger dokusuyla beraber ¢ikartilmasi ve
hiler, mediastinal lenf bezi diseksiyonu ile tam rezeksiyonudur.
Tercih edilen rezeksiyon tipi lobektomidir, gerekirse daha
genis rezeksiyon yapilabilir. Pulmoner rezervi sinirli olgularda,
segmentektomi ve wedge rezeksiyon dusiinilebilir.[31,32]

Hiler ve mediastinal lenf bezi diseksiyonu rutin olarak
yapilmahdir. Prospektif, randomize calismalarda, sistematik
mediastinal lenf bezi 6érneklemesi ya da komplet mediastinal
lenf bezi diseksiyonu arasinda lokal niks oranlar ve yasam
streleri agisindan fark saptanmamistir. Postoperatif torasik
RT (radyoterapi) veya sistemik KT'(kemoterapi) nin yasam
sUresini uzattigi gosterilememistir.[40,41] Bu amacla tam olarak
rezeke edilmis evre | hastalikta postoperatif torasik RT veya
sistemik KT 6nerilmez. Tam olmayan rezeksiyonda (cerrahi sinir
pozitifliginde), olgunun kardiyopulmoner rezervleri uygunsa
tamamlayici cerrahi, uygun degilse RT uygulanir. Medikal
inoperabl olan ya da operasyonu kabul etmeyen olgularda
torasik RT uygulanmalidir. Yasam beklentisi bu hastalarda %94,
5 yillik yasam %67 dir. ikinci primer olusma riski her yil icin %2-3
tlr, bu yillardan sonra gortlen timorler yeni primer timorlerdir.
Evre Il (T1N1-T2N1-T3NO) Tedavi

Evre IIA ve IIB timorlerinin tedavisinde standart yaklasim,
cerrahi olarak timoriin tam rezeksiyonudur. Operasyon, tam
rezeksiyonu saglayacak sekilde planlanmali, uygun olgularda
sleeve rezeksiyon pnémonektomiye tercih edilmelidir. Hiler
ve mediastinal lenf bezi diseksiyonu rutin olarak yapilmalidir.
Hiler lenf bezi tutulumlarinin periferik lenf bezi tutulumlarina
gore daha disik oranda sagkalimi oldugunu gdsteren
calismalar vardir.[42,43]

5 yillik yasam beklentisi

T1N1X%35-55

T2N1K%25-44

T3NO K%25-30

N faktorii mutlaka ortaya konmalidir, TIN1-T2N1 intraoperatif
degerlendirme esnasinda

Sag ust lop tm+stump pozitif K Pnomenektomi

Sag orta lop tm+stump pozitif ¥ Sag orta ve alt bilobektomi
Sag alt lop tm+stump pozitif X sag alt bilobektomi

Sol tm+stump pozitif K sol pndmonektomi yapilmalidir. Tum
durumlar icin sistematik mediastinal lenf nodu diseksiyonu
gereklidir.[28-33,34]
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GOgiis Duvari Tutulumu (T3NO)

GOgus duvari tutulumu olan rezektabl tiimorlerde preoperatif
radyoterapi operasyon esnasinda daha az invazif islem yapmayi
gerektirmektedir. Bu timdrler genelde rezektabl olup;iki list ve
iki alt saglam kaburga ile yanlardan 3-4 cm mesafe alarak rezeke
edilmektedirler.[22-41] Sadece pariyetal plevra tutulu, kolayca
endotorasik fasyadan ayriliyor, ve frozen negatif ise gogus
duvari rezeke edilmeyebilir. TUmorin adele ve kemik dokulari
tuttugu durumda anblok olarak rezeke edilmelidir. Ayrica
pariyetal plevra tutulumu gégus duvari tutulumu olarak kabul
edilmelidir. Genellikle flail chest olusmasi disliniilen genis
go6gus duvari rezeksiyonlarinda marlex ve metil metakrilat ile
rekonstriksiyon yapilmaktadir. Ameliyat mortalitesi %4-10, 5
yillik yasam olasiligi %29 dur.[33-38]

T3NO (Diafragma,perikard,mediastinal plevra ve vertebra
tutulumu)

T3 olgularda preoperatif uzak metastaz arastirlmali ve
mediastinoskopi mutlaka yapilmalidir. Mediastinoskopi ile
olgulardaikinciistasyon N2'si, bulky N2 ve ekstranodal tutulum
saptanirsa cerrahi yapilmaz ve kemoradyoterapi uygulanir.[15-
25] 5 yillik yasam beklentisi T3 NO icin %25-30, mortalite ise
%10 dur. Plevral lavaj pozitifligini degerlendirmek icin VATS
ile plevral lavaj alinmaldir. Bu durumdaki hastalarda radikal
pndmonektomi sistemik tam mediastinal diseksiyon gerekir.
Diyafragma ve perikardin tutulu oldugu vakalarda diyafragma
ve perikard cikartilabilir, olusan defekt sentetik greftle kapatilir.

T3 NO (Ana bronsa yerlesmis karinaya 2 cm den yakin tiimérler)

Karinaya 2 cm den yakin ancak karinanin tutulmadig
timorlerde 5 yillik yasam beklentisi %12- 46 dir.[31-37] TUmoriin
karinaya yakinligi g6z éniine alinarak pndmonektomi, sleeve
lobektomi, karina sleeve rezeksiyonu uygulanabilir. Sistematik
tam mediastinal diseksiyon tum vakalarda oldugu gibi bu
durumlarda da uygulanmaktadir. Operasyon esnasinda brong
gldigi enfekte olup fistil olmasin diye desteklenmelidir.
Hastada eger pozitif cerrahi sinir var ise T3NO-1 tiimorlerde ve
postoperatif multpl N1 ve N2 pozitifligi olanlarda rezeksiyon
sonrasl isaretleme yapilarak radyoterapi uygulanmalidir.[12-23]

Evre llla (TxN2) Akciger Kanserinde Tedavi

Preoperatif mediasten degerlendirmesi (BT, mediastinoskopi,
diger nodal biyopsiler, PET BT) negatif olan, ancak torakotomi
aninda yapilan “frozen” calismalarinda N2 saptanan olgularda;
tam rezeksiyon saglanabilecekse operasyona devam edilir.
Tam rezeke edilen olgular, lokal niiks riskini azaltmak amaciyla
postoperatif torasik RT programina alinirlar. Tam rezeksiyon
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mimkun degilse veya ekstrakapsuler nodal hastalik , “bulky”
veya cok istasyonlu nodal hastalik varsa planlanan rezeksiyona
devam edilmemelidir.[13,14-24] N2 olgularda neoadjuvan KT
sonrasi “down stage” gozlenirse cerrahi uygulanmasi yoniinde
goOrus birligi vardir. Neoadjuvan kemoterapi uygulanmasinin
timor boyutunda gerileme, radikal rezeksiyon sansinin
artirllmasi, tespit edilemeyen metastazlarin giderilmesi gibi
faydalari olmaktadir,[44] “Down stage” olmayan olgularda
cerrahinin yeri tartismalidir ve pndmonektomi gerektiren
olgularda yiiksek mortalite riski nedeniyle cerrahiden
kaginilmalidir. Bulky N2'si olan olgularda uygun tedavi

secenegi kemoradyoterapidir.

Tam rezeke olgularda postoperatif torasik RT lokal niiks riskini
azaltmak amaciyla uygulanmalidir. Neoadjuvant kemoterapiye
yanitalinmis ve opere olmus olgularda ayni protokole adjuvant
olarak 2-3 kir daha devam edilmelidir.

Evre llib Akciger Kanserinde Tedavi

Rezeksiyon potansiyeli olan T4 NO-1 MO olgularda (stiperior
vena kava, sol atrium, vertebra cismi, ana karina, distal
pulmoner arterin minimal tutuldugu secilmis olgular) 2-3 kiir
sisplatin bazli sistemik indiiksiyon KT'si uygulandiktan sonra,
primer timorde kiicilme varsa cerrahi tedavi yoniinden tekrar
degerlendirilir. Stabil ya da progresyon varsa, radikal torasik RT
veya es zamanli kemoradyoterapi programina alinir. Cerrahi
icin uygun olmayan performans durumu, Evre llIA ve IlIB
olgularda ardisik ya da es zamanl kemoradyoterapi uygulanir.
[14,15,18-21] KT + RT kombine modellerde sisplatin bazl
kombinasyon rejimleri kullanilmaldir. Bu hastalarda siklikla
mediastinum, kalp ,blyiik damarlar, vertebra cisim tutulumu,
malign plevral effiizyon gorilebilir.

Ozel Durumlarda Cerrahi Yaklasim

Superior sulkus tiimorlerinin tedavisi farklilk gosterir. Superior
sulkus tlimorleri cerrahi 6ncesi eszamanli kemoradyoterapi
veya kemoterapi alamayacaksa sadece radyoterapi almalidir.
cerrahi tercih

Kemoradyoterapi  sonrasl

edilmelidir.[20-34]

uygulanmasi

Bu hastalarda mutlaka preoperatif olarak BT ve MRl cekilmelidir.
Doku tanisi olmadan cerrahi tedavi girisimi baslanmamalidir.
[21-36] Superior sulkusta rezektabl timori (T3-4, NO-1) olan
ve Once opere edilen hastalar icin, cerrahi rezeksiyondan
sonra eszamanli kemoradyoterapi yapilabilir. Superior sulkus
timorlerinde, cerrahi ve postoperatif radyoterapi + eszamanli
kemoterapi ile tedavi edilen hastalar arasinda, 5 yillik genel
sagkalim orani yaklasik olarak %40 olmustur.



Superior sulkus timorlerinde cerrahi kontrendikasyonlar su
sekilde ozetlenebilir:

1.Brakial pleksus C7-T1'in Ustl ve paraspinal bélgenin (6zellikle
intervertebral foramina) tutulumu, laringeal sinir tutulumu ve
vertebra govdesinin yaygin olarak tutulumu.

2. Mediastinal lenf nodu tutulumu
3. Boyun tabaninda yumusak dokularin tutulumu.

4. Vena kava superior sendromu (VCSS) veya buyuk ven
tutulumu (subklavian ven veya brakiosefalik ven).

5. Uzak metastaz olmasi.
6. Klinik olarak 6nemli kardiyopulmoner hastalik.

7. Subklavian arterin tutulumu rolatif kontrendikasyondur.
Asil daha ciddi
kontrendikasyondur.

olarak subklavian ven tutulumu

Senkron Primer Akciger Kanseri

Farkli lob veya akcigerde es zamanl iki pulmoner nodilin
varliginda metastaz ile primer senkron akciger kanseri ayrimini
yapmak zordur. Akcigerde eszamanli ve farkli lobda multipl
kitle saptandigi zaman ilk planda akcigere metastaz yapan
maligniteler yoniinden, ekstrapulmoner primer odak taramasi
yapilmaktadir. Erken evrelerde cerrahi planlanmalidir. Senkron
timorlerde en sik rastlanan hicre tipi skuamoz hiicreli
karsinomdur.[30-37] Eger lezyonlar ayni tarafta ise torakotomi
yeterlidir. Farkli hemitoraksta ise ve pulmoner fonksiyonlari
yeterli ise medyan sternotomi ile ayni seansta rezeksiyon
uygulanabilir. ipsilateral senkron kanserli hastalarda iki lezyon
bilobektomi, pnémonektomi, multipl wedge rezeksiyonlar
veya lobektomi ve wedge rezeksiyon ile ¢ikarilabilir. Hastaligin
evresi, evresi en ylksek olan timorle ifade edilmektedir.

Multipl Primer Akciger Kanseri

Akciger kanserli hastalarin % 6’sini multipl primer akciger
kanserleri olusturmaktadir. Bunlarin da % 30'u senkron
kanserlerdir. Bu kanserlerin gercek sikliklarini saptamak
zordur. Akciger kanserli bir hastanin izleminde ortaya cikan
yeni bir kanserin (metakron) sikligi her yilicin % 0.5- 4 arasinda
bir degerdedir ve bu rakam ortalama % 1,6'dur. ikinci bir primer
kanserin ilk 5 yil icinde gorilme sikhgi % 1, sonraki 5 yil icinde
ise % 2 ve daha fazla olarak bildirilmistir. Senkron akciger
kanserleri siklikla torakotomi sirasinda tani konan kanserlerdir.
Senkron timorlerin Ugte ikisi ayni tarafta ortaya ¢ikmaktadir.
Ayni histolojik yapida oldugunda bunun senkronéz timor
olup olmadigi tartismalar olmakla beraber, bu konuda
bazi celiskiler vardir. Ayni lobda oldugunda bunun satellit
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timor olma olasiligi vardir. Erken evre akciger kanserlerinde
gorilme sikhidr daha fazladir ve 5 yillik sagkalim daha azdir.
Metakron akciger kanserlerinde iki kanser arasindaki siire
18 ile 79 ay arasinda degismektedir ve ortalama 48 ay olarak
bulunmustur. Metakron tiimorlerin yarisindan daha azi orijinal
akciger kanseriyle ayni tarafta gelisir. Bliylk cogunlugu ilk tani
konan akciger kanseriyle ayni histolojiye sahiptir. Olgularin
Ucte ikisi skuamoz hucreli kanserdir. Hastalarin biytk kismi
rezeke edilebilir, ancak yetersiz pulmoner kapasite nedeniyle
sagkalim uzun olmamaktadir.

Kiiciik Hiicreli Akciger Kanserlerinde CerrahiTedavi

Genel olarak evre | ve evre Il hastaligi olan hastalar icin
cerrahi; kir elde etmede en iyi sanstir. Cerrahi prosedur,
hastaligin yayginligi ve hastanin kardiyopulmoner rezervine
gore belirlenir. Anatomik olarak uygunsa ve negatif sinir elde
edilebilecek rezeksiyon uygulanabilecekse akciger koruyucu
anatomik rezeksiyon (sleeve lobektomi) pndmonektomiye
tercih edilmektedir.[22-41,45] Aksi takdirde fizyolojik olarak
mimkunse lobektomi veya pndmonektomi yapilabilir.
Segmentektomi veya wedge rezeksiyon gibi akciger koruyucu
cerrahilerin ciddi dl¢iide azalmis pulmoner fonksiyonu olan
ve baska turll cerrahi adayl olamayan hastalarda yararli olup
olmadigi tartismalidir. Eger bir torasik cerrah tarafindan evre
| ve Il hastalar medikal inoperabl kabul edilirse, bu hastalar
potansiyel olarak kiratif tedavi almak durumundadir. Ayrica
preoperatif evre 1 (periferik T1-2NO MO0) tlimorlerde cerrahi
rezeksiyon, mediastinal lenf nodu diseksiyonu ve aynizamanda
adjuvan terapi gerekmektedir.[22-41,45] Operasyon sirasinda
tani konan vakalarda NO ise rezeksiyon, sistemik mediastinal
diseksiyonu ve adjuvan tedavi; N1 pozistif ise cerrahi
rezeksiyon sonrasi sistemik mediastinal lenf nodu diseksiyonu
ve ardindan adjuvan kimyasal tedavi gerekmektedir. N2 pozitif

multipl istasyon tutulumunda inoperabl kabul edilmektedir.
Sonu¢

Diinyada giderek ciddi bir saglk sorunu olan akciger
kanserinin tip ve evrelemenin dogru bir sekilde bilinmesinin
bu hastaliga karsi 6nlemlerin alinmasinda ve gelecege yonelik
tedavi planlamalarinin yapilabilmesinde vyararli olacagina
inanmaktayiz. Ayrica su da ¢ok énemli bir gercek ki iyi bir
cerrah evreleme ile hangi noktada duracagini bilmeli ve
hastanin progresini ve hangi tedavinin ona yarar verecedini
multidisipliner bir yaklasimla gogus hastaliklari uzmanlari,
radyoloji uzmanlari, nikleer tip uzmanlan ve patologlarla
istisare ederek karar vermelidirler.
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» Case Report

A case report of simultaneously acute myocardial infarction and
pneumonitis associated with vaping electronic cigarette

Elektronik sigara lle lliskili es zamanli akut miyokard enfarkttisii ve
pndémoni olgusu sunumu
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Abstract

Electronic cigarettes (e-cigarettes) have recently been widely used as a method to conventional smoking cessation or as an
alternative, especially among young population.The newly identified E-cigarette, or vaping, product use associated lung injury
(EVALI) and the risk of myocardial infarction may lead to catastrophic consequences including death. Herein, we present the
case of a ST-elevation myocardial infarction (STEMI) accompanied by Pneumonitis in the setting of E-cigarette use in a 37-year-

old male who presented with retrosternal chest pain at rest and shortness of breath that started 2 hours before admission.

Keywords: Electronic cigarette; myocardial infarction; pneumonitis.

Oz

Elektronik sigaralar (e-sigaralar) son zamanlarda geleneksel sigara birakma yontemi olarak veya 6zellikle geng niifus arasinda
alternatif olarak yaygin bir sekilde kullaniimaktadir. Yeni tanimlanan E-sigara veya vaping, Grlin kullanimina bagh akciger
hasari (EVALI) ve miyokard enfarktiisi riski, 6l1im dahil olmak lizere feci sonuclara yol acabilir. Burada, istirahatte retrosternal
g06gus agrisi ve baslayan nefes darligi sikayeti ile basvuran 37 yasinda bir erkekte E-sigara kullanimi durumunda Pnémoni

esliginde ST ylikselmeli miyokard infarkttsu (STEMI) olgusunu sunuyoruz.
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Introduction

The use of tobacco and its products, which constitute an
important risk factor for cardiovascular and pulmonary diseases,
remains an important public health issue.In recent years the use
of electronic cigarettes (E-cigarettes) as an alternative to smoking
or for quitting it has become increasingly popular. E-cigarettes
aerosolize liquid containing nicotine and tetrahydrocannibidiol
(THQ), cannabidiol (CBD) or other unknown frequently flavored
non-nicotine substances [1]. The use of a metal platform that
vaporize cannabis concentrate leads to inhalation of substances
released at higher temperatures such as rust, solder and benzene
[2].Since June, 2019, 1888 cases of e-cigarette, or vaping, product
use associated acute lung injury (EVALI) have been reported in
the USA. 37 of them were fatal and some presented with acute
respiratory failure requiring mechanical ventilation support
[3]. We herein present the case of a ST-elevation myocardial
infarction (STEMI) accompanied by Pneumonitis in the setting of
E-cigarette use in a 37-year-old male.

Case

A 37-year-old man was referred to our emergency department
complaining of retrosternal chest pain with radiation to
the left arm and shortness of breath that started 2 hours
before admission. His past medical history was significant
for hypertension, 10 pack-years of conventional cigarette
and 4-month E-cigarette vaping history. His heart rate was 97
beats per minute, blood pressure was 144/86 mmHg, oxygen
saturation was 92 % on ambient air, respiratory rate was 24
breaths per minute, and he was afebrile on admisson and
during hospital stay. The 12-lead electrocardiogram revealed
sinus rhythm with ST segment elevation on leads DI, DI, aVF
and V 6 accompanying with reciprocal ST segment depression
on leads V1-5. Emergency coronary angiography demonstrated
total occlusion of the proximal portion of the high diagonal
artery (Figure 1A). Percutaneous coronary intervention (PCl)
and direct implantation of drug-eluting stent was successfully
performed. TIMI 3 flow was achieved and there were no
complications during the procedure (Figure 1B).

Figure 1: Coronary Angiography
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Following PCl the patient was admitted to the CICU.
Although ST-segment resolution was observed on control
electrocardiography, the patient's complaints of dyspnea did
not regress. Physical examination revealed scattered wheezing
and crackles at bottom right middle of the lung. Immediate
echocardiography was performed revealing hypokinesia in
the mid-basal segment of the anterolateral wall and LV EF was
found to be 50% globally. acute mechanical complications
of MI such as acute mitral regurgitation, ventricular septal
defect or cardiac tamponade were excluded. Hypoxemia was
detectedin arterial blood gas and direct chest radiography was
performed. Cardiomegaly, blunting of the right costophrenic
sinus and infiltration erasing the diaphragmatic contour in
the right lower lung zone were observed.Thorax Computed
Tomography (CT) was performed for differential diagnosis
and there was bilateral pleural effusion (more prominent
on the right), Peribroncovascular thickening in the bilateral
central lung and ground-glass infiltrates in the lower lobes of
both lungs and posterior of the upper lobes bilaterally were
observed (Figure 2). Complete blood cell count revealed an
elevated white blood cell count of 14.5 (x 103/mL), with 82.6
% neutrophils, 0.3% eosonphils, 9.4% lymphocytes, and 7.4 %
monocytes. hemoglobin level was 14.9 gm/dL, with a platelet
count of 262000/mL. Erythrocyte sedimentation rate in the
first hour was 48 mm, with an elevated C-reactive protein
level of 31.3 mg/L. Intravenous loop diuretic was initiated
in the patient who was evaluated as pulmonary edema in
the foreground,Ceftriaxone and bronchodilator treatment
was added in consultation with pulmonologist because the

pneumonia could not be ruled out.

Figure 2: Thorax Computed Tomography (CT)

Although the patient was observed in a negative balance due to
diuretic therapy and despite absent of acute pathology in the
controlelectrocardiographyandechocardiography, the patient's
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complaints of shortness of breath not fully recovered and
physical examination did not show a significant improvement
in auscultation findings .Hypoxemia also ongoig and relatively
following 3 days, c-reactive protein levels decreased to 7.7mg/L,
hypoxemia improved, dyspnea disappeared and physical
examination findings were normalized. There was no active
infiltrative lesion in the lung parenchyma on the chest X-ray
taken 1 week later. Bilateral cardiophrenic and costophrenic
sinuses were aslo observed clear.

Discussion

The newly identified E-cigarette, or vaping, product use
associated lung injury (EVALI) and the risk of myocardial
infarction may lead to catastrophic consequences including
death.[1] Intense inflammatory response is described to have
a key role in the pathophysiological pathway in EVALL. [2,3]
especially products containing THC oil were held responsible but
do not seem to be the only ones. Diluent agents such as vitamin
E acetate can initiate the inflammatory cascade when heated
and inhaled and consequently causes lipoid pneumonia, diffuse
alveolar haemorrhage, or hypersensitivity pneumonitis.[4]

Similar to conventional cigarettes, E-cigarettes have been found
independently associated with increased risk of myocardial
infarction, as well as the use of both simultaneously is riskier
than using either product alone.[5] In E-smokers the acute
sympathomimetic effect associated with inhaled nicotine
alongside increased oxidative stress and harmful effects of
E-cigarettesonendothelial function increases the cardiovascular
risk. [4,5] Furthermore E-vapor, by influencing the airway
epithelial barrier triggers systemic inflammation, inducing
thrombocyte activation, aggregation and adhesion and leading
to multiorgan dysfunction and fibrosis in mice.[5] In this context
we believe that hypersensitivity coronary disorder known as
Kounis syndrome could be the subject in E-vaping. Mentioned
syndrome can be cauesd by various stimulants such as drugs,
coronary stents, cannabis and also environmental exposures.
[4,5] Vasospasm, myocardial infarction and stent thrombosis
in the presence of thrombus infiltrated by eosinophils and/or
mast cells are the reported mechanisms .The Type Il variant of
the syndrome occurs in consequence of plaque erosion and/or
rupture induced by inflammatory response in individuals with
pre-existing atherosclerosis.[5]

Although there are concerns about the risks of delayed wound
healing, myocardial thinning, and rupture associated with
corticosteroid use in the case of acute M, this is usually dose-
and time-dependent, and most studies on this issue have

been performed before the revascularization era.[5,6] On

the other hand, a meta-analysis based on the important role
of acute and chronic inflammation in the pathophysiology of
atherosclerosis revealed a statistically insignificant decrease in
mortality with corticosteroids.[6] Furthermore, uncomplicated
use of corticosteroids in patients with kounis syndrome with
ST- segment elevated Ml is reported in the literature.[6]

Conclusion

Electronic cigarette or vaping has been proven to be not
innocent, although it has been introduced as a method of
quitting smoking. Associated lung injury such as alveolar
hemorrhage and hypersensitivity pneumonitis, myocardial
infarction and increased cardiovascular risk was determined.
Accordingly, healthcare professionals and patients should be
warned about these possible harmful effects.

*Local Ethical Committee reviewed and approved the research
protocol of our study. Informed constent was obtained from
parents of the patient and the principles of the Helsinki
Declaration were followed.
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daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayima
kabul edilen yazilar editorler kurulu tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye génderilme-
si veya basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gdonderim tarihi esas alinarak basim sirasina alinir. Her yazi icin bir
doi numarasi alinir.

Yayin haklar devri: http:/www.dergipark.ulakbim.gov.tr/tjclinlab adresi tizerinden online olarak génderilmelidir. 1976 Copyright Act'e gére, yayim-
lanmak tzere kabul edilen yazilarin her tirli yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi (7.0 ve Ust versiyon) ile cift satir aralikli ve 12 punto olarak, her sayfanin iki yaninda ve
alt ve Ust kisminda 2,5 cm bogsluk birakilarak yazilmalidir. Yazi stili Times New roman olmalidir. “System International” (SI) unitler kullanilmahdir. Sekil
tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilmelidir. Tirkce makalelerde %50 bitisik
yazilmali, ayni sekilde ingilizcelerde de 50% bitisik olmalidir. Tiirkcede ondalik sayilarda virgil kullanilmali (55,78) ingilizce yazilarda nokta (55.78)
kullanilmalidir. Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup 500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar
numaralandiriimalidir.

Yazinin boliimleri

1. Sunum sayfasi: Yazinin Turkish Journal of Clinics and Laboratory ‘de yayinlanmak tizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazar tarafindan dergi editoriine hitaben gonderdigi yazidir. Bu kissimda makalenin bir bolimiiniin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Bashk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtiimedir (Klinik analiz, orijinal calisma, deneysel ¢alisma, olgu sunumu vs).
Bashik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra st simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sozll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gereg ve Yontemler (Material and Methods), Bulgular (Results) ve So-

nuglar (Conclusion) boltmlerine ayrilmali ve 250 s6zciigi gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce dzetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktal virgil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turrkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tirkce
terciimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gere¢ ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Giris, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestiriimemelidir.
Kullanilan kisaltmalar altindaki agiklamada belirtilmelidir. Daha 6nce basilimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.
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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 bolimiinde 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 ¢ikar 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 yayinlanmig ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index
Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gésterilmelidir. 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 bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli 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 i¢inde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc 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 editori 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 adi, URL adresi, yazar adlar, ulagim tarihi detayli olarak verilmelidir.

DOl 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 katiim 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 baska yere yayin icin génderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta génderimler ve her tiirden 6n bildirileri icerir.

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

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editore sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmaldir)

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 basligi/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 olmaldir.
5. Sekiller (En az 300 dpi ¢ozlinirlikte) ayr bir veya daha fazla dosya halinde génderilmelidir.



