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Achievement rate and complications of comminuted intra-articular
distal radius fracture treatment by means of closed reduction and use
of external fixator

Eklem ici distal radius kiriklarinda kapali redliksiyon ve eksternal fiksator
kullanilarak yapilan tedavinin basari ve komplikasyon oranlari

Serdar MENEKSE * &

Adana Seyhan State Hospital, Orthopaedics and Traumatology Clinic, Adana/TURKEY

Abstract

Aim: Distal radius fracture extending into the joint is very common; in any case, the administration of this fracture is
controvertible. Related to the significance of intra-articular fracture of the distal radius and the best treatment strategy for
the fracture, we tried to evaluate the achievement rate following the treatment of comminuted intra-articular fracture of
the distal radius by means of closed reduction and utilization of external fixator.

Material and Methods: This retrospective study was taken over at our division of orthopedics by means of appraisal
of radiographs and patient documents of those overlook from 2016 to 2018. We randomly allocated 41 patients
treated surgically with bridging external fixation. informations administered the DASH quality-of-life questionnaire at
postoperative months 6 and 24, performed functional assessment of pain, range of motion, and palm grip strength, and
radiographic examinations (volar and radial angle, and height of the radius) before the operation, immediately afterwards,
and at 3 and 12 months postoperative. Information were evaluated SPSS 18 programming and were exhibited as mean +
standard deviation (SD). The essentialness level was set at P < 0.05.

Results: Generally: 28% of the patients was seen < 2 mm shortening of the radius, 53% of the patients had 2- 5 mm
outspread shortening and 19% of the patients had in excess of 5 mm shortening of the range. Most of the members
patients had admissible results. The mean average angulation was 6.28 + 2.85 degrees and the average shortening was
3.92 +2.22. %39 percent of the patients had shortening of under 5 mm, 56% had shortening of 5- 10 mm and 5% in excess
of 10 mm shortening, individually.

Conclusion: The aftereffects of our examination demonstrated that the smaller than expected external fixator is a decent
and viable treatment alternative for acquiring outspread length, angulation and hard association in intra-articular fracture
of the distal radius.

Keywords: Closed Reduction, intra-Articular Fracture, Distal Radius Fracture, External Fixator
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fracture treatment by use of external fixator

I Achievement and complication rates of distal radius

Oz

Amag: Eklem icine uzanan distal radius kirigi cok yaygindir; bircok tedavi yéntemi mevcuttur. intra-artikiler distal radiusun
parcalanmis kirnginin 6nemini ve bu tarz kiriklar icin en iyi tedavi stratejisi ile ilgili olarak, kapali rediksiyon ve eksternal
fiksator kullanimi ile tedavisinin basarisini ve komplikasyon oranlarini degerlendirmeye calistik.

Gereg ve Yontemler: Bu retrospektif calisma, 2016'dan 2018'e kadar Ortopedi klinigimizde tedavi edilen hastalarin
radyografileri ve hasta dosyalarinin degerlendirilmesi ile yapildi. Eksternal fiksasyon kdpriileme ile cerrahi olarak tedavi
edilen 50 hastayi rastgele ayirdik. Bilgiler 6 ve ameliyat sonrasi 24. ayda DASH yasam kalitesi anketi uygulandi ve kavrama
glicti palm ve operasyon 6ncesi yaricap (volar ve radyal a¢i ve ylkseklik) radyografik muayeneler, hemen sonra, 6 ve 24 ay
ameliyat sonrasi agri, hareket acikligi, fonksiyonel degerlendirme yapildi. Sonuglar SPSS 18 programinda degerlendirildi
ve ortalama = standart sapma (SD) olarak gosterildi. Anlamlilik seviyesi p < 0.05 olarak belirlendi

Bulgular: Hastalarin %28'inde <2 mm yaricapin kisalmasi, %53'linde 2-5 mm arasinda kisalmasi ve %19'unda 5 mm’'den
fazla kisalma gorildi. Hastalarin cogunlugunun kabul edilebilir sonuglari vardi. Ortalama angulasyon 6.28 + 2.85 derece
ve ortalama kisalma 3.92 + 2.22 mm idi. Hastalarin %39'unda 5 mm'nin altinda kisalma, %56'sinda 5 - 10 mm kisalma ve
%5'inde 10 mm'yi asan kisalma vardi.

Sonug: Calismamizin sonugclari intra-artikiler distal radius kinginin eksternal fiksator tedavisinin beklenden daha az olsada

Introduction

Contains roughly 16% of all fracture treated by orthopedic
specialists distal radius fracture is the most widely recognized
fracture of the lower arm [1] . This fracture was clinically
analyzed in 1814 by Colles, who depicted this element in a
paper distributed in Edinburgh [2]. The standard sequence
of posterior-anterior (PA), lateral and oblique radiographic
perspectives are helpful to envision associated fracture with the
distal radius. In 1993, Fernandez proposed a component based
order framework that tended to the potential for ligamentous
damage and treatment suggestions (type I-V) [3][4] Intra-
articular distal Radius fracture present to high [5]-vitality,
unpredictable, unstable wounds . The ideal treatment of
which stays a subject of discussion. A wide range of treatment
techniques have been pushed, including external fixation, open
reduction and internal fixation with K-wires, dorsal plating and
palmar plating. The objective of treatment of these fracture is
a wrist that gives adequate painless movement and stability
to allow professional and avocational exercises for all age
bunches without the affinity for future degenerative changes
in the youthful [6][7]There have been numerous ongoing
advances both in careful systems and in equipment plan [8]
A few investigators have supported the utilization of smaller
than expected use fixators in the treatment of comminuted
intra-articular fracture of the distal radius with various and

fairly opposing achievement rates [9]

angulasyon, radial kisalma gibi sonucalar agisindan alternatif iyi bir tedavi secenegi oldugunu gostermistir.

Anahtar kelimeler: Kapali rediiksiyon, intra-artikiiler kirik, Distal radius kirig, Eksternal fiksator

Regardless of the significance and predominance of distal
radius fracture, there are inadequate examinations and
conflicting outcomes, in this manner we chose to survey the
achievement pace of comminuted intra-articular fracture
of distal radius treated by means of closed reduction and

external fixator assess entanglements and results.
Materials and methods

This study was approved by Adana City Hospital Ethical

Committee. There is no conflict of interest

This longitudinal review study was led evaluating radiographic
outcomes and graphs of patients with comminuted intra-
articular fracture of distal radius treated via closed reduction
and external fixator from 2016 to 2018. The subjects were
patients with comminuted intra-articular fracture of the
distal radius treated via closed reduction and external
fixator. Rejection criteria included extra-articular fracture or

pathologic fracture causes of tumors and other diseases.

There was independent assessment of the DASH questionnaire,
functional and radiographs outcomes. All assessors were not
blinded. The sample size was calculated beforehand, taking a
confidence interval of 95%, statistical power of 90%, standard
deviation of 15% in the DASH scores, and an absolute difference
of 10% on DASH scores between Pinning and External Fixator.
All study participants were evaluated at 6 and 24 months after

surgery. The assessor outcomes asked them to fill the DASH
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questionnaire. To assess pain in the affected wrist, the assessor
outcomes asked to participants to use a visual analog scale (VAS)
in which pain level was expressed as an absolute value [10].

We chose subjects dependent on the Poisson model 41
subjects were surveyed. Schanz pins were set in second
metacarpal bone Schanz pins were set in the distal radius.

Radiographic criteria were surveyed and recorded by a
similar radiologist. These criteria included: level of angulation
(diminished size from the typical span edge in degrees),
shortening of the range bone (diminished size from the
ordinary sweep length in millimeters) and dorsal/palmar tilt.
Patients were pursued for in any event a half year relying
upon their clinical conditions. The achievement pace of the
treatment was resolved dependent on the length of the sweep
after treatment as: great (shortening < 2 mm), satisfactory
(2- 5 mm) and awful (shortening> 5 mm). Moreover, the
achievement pace of treatment was resolved as per the level
of angulation as: great (angulation <5 degree), adequate (5-10
degrees) and awful (angulation> 10 degree).

At 3 and 12 months after the operation, all patients underwent

bilateral objective functional assessment consisting of

goniometry and dynamometry by two independent
physiotherapists. In the goniometric evaluation, the pronation-
supination of the forearm, flexion-extension of the wrist and
ulna, and radial deviation of the wrist were measured. Wrist
grip strength was assessed using the Jamar® dynamometer.
The results were expressed as the difference in values between
the uninjured and affected sides (index of limitation). The
functional and radiographic evaluations, pain measurements
using the VAS, and applications of the DASH questionnaire were
performed by professional orthopaedists and physiotherapists

who were not directly associated with the study.
Ethics Approval

The study was approved by Adana city hospital ethic
committee.

Statistical Analysis

The information was surveyed through the SPPSS rendition
18 programming. Distinct examination of quantitative and
subjective information was performed, and the outcomes
were introduced as mean + standard deviation (SD) and
recurrence, separately. Additionally, relative and binomial
tests were utilized to think about radiographic results of
treatment. Calculated relapse was utilized to control puzzling
factors. Criticalness level was set at P < 0.05.

216

Results

Out of 41 patients, 24 (58.5%) were males and 17 (41.5%) were
females. The mean age of the patients was 48.26 years with a
scope of 18-75+ 14.78 years. The main additional pathology
was DM, which was found in 4 (9.7%) patients. In view of the
Fernandez classification of the distal Radius fracture, 12 (29%)
of the subjects had type Il fracture, 16 (39%) had type lll, 12
(29%) had type IV and three (7%) had type V fracture. It was
seen that 8 (17%) of the patients had an open fracture and 33
(83%) of them had a closed fracture. Besides, 11 (26.8%) of the
patients had shortening of the radius > 2 mm, 13 (31.7%) had
2-5 mm spiral shortening and four (9.7%) of the patients had

in excess of 5 mm shortening of the radius

The base angulation was zero degree and the maximum were
eleven degrees; the mean was 5.64 degrees. As shown in
Figure 1 complications rate, we could say that the treatment
was acceptable. The radial shortening in patients with kind I
fracture was 3.56 + 2.47 mm. The Patients with kind Ill fracture
had radial shortening with a mean of 4.21 £ 1.56.the patients
with kind IV fracture had a mean of 3.98 + 1.86 mm and the
others with kind V fracture had shortening of 4.22 + 2.76 mm.
The mean outspread shortening in the patients was 3.86 +
2.08 mm (Table 1).

complications

sudeck atrophy -

nonunion I

pin tract infection .

maturion [
none |

0 10 20 30 40 50 60 70 80 90

® complications

Figure 1: [rate of complications]




Patients with kind Il fracture had a mean spiral angulation
of 4.78 + 1.56 degrees while those with kind Ill had a mean
angulation of 5.98 + 2.26 degrees. Those withkind IV fracture
had a mean of 6.78 £ 2.58 degrees and the subjects with

fracture kind V had a mean angulation of 9.18 + 3.59 degrees.

The mean angulation of the range for the whole gathering
was 5.79 + 1.96 degrees (Table 2).

The mean angulation for patients with open fractures was
6.98 + 2.25 degrees and for those with closed fractures, this
was 6.05 + 2.52 degrees(PX0.05). The mean radius shortening
for patients with open and closed fractures was 4.97 + 2.86
mm and 3.27 + 1.68 mm, respectively (PX0.05). No statistically

significant differences were observed in these results.

These discoveries demonstrated no noteworthy by means
of the chi-square test (P-estimation of 0.76). To confirm the
relationship between open or closed fracture and the event of
difficulties, we broke down these factors by means of the chi-
square test. Be that as it may, measurably significant contrasts
were not watched (PX0.07).

Results after 3 and 12 months with regard to functional
limitation (DASH), compared with patients treated with the
external fixator. However, this finding only reached statistical
significance for evaluation using the DASH questionnaire
after 3 months, of follow-up (mean difference =-7.1 p = 0.044)
(Table 3). There were no statistical differences between two

groups when pain scores (VAS) were assessed. (Table 3).
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Comparative analysis of the grip strength limitation index
(uninjured side minus affected side grip strength) showed

similar results for the two groups at both 6 and 24 months

after surgery (Table 4).

Analysis of the range-of-motion limitation index showed a
statistical difference (p = 0.043) favouring the external fixator
group with regard to the supination movement 6 months
after the operation; however, this was not maintained at 24
months. For all other measurements, the results were similar

between the groups (Table 4).
Discussion

Intra-articular distal radius fracture speaks to high-vitality,
perplexing and unsteady wounds; the ideal treatment of
which stays a theme of discussion. A wide range of treatment
techniques have been proposed including, external fixation,
open reduction internal fixation with K-wires, dorsal plating
and palmar plating [5] There have been numerous ongoing
advances both in careful strategies and in instrument plan. A
few driving specialists have bolstered the utilization of smaller
than expected outer fixators in the treatment of comminuted
intra-articular fracture of the distal radius [15] . The majority
of the fracture in youthful cases were brought about by street
auto collisions [16] .Distal Radius fracture is one of the most
widely recognized wounds, and as time has passed by, an ever
increasing number of orders have developed with the rise
of progressively novel and successful treatment choices that
incorporate a cast, external fixasion, percutaneous pinning,

or K-wire fixation and bone grafting. It tends to be said that,
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every one of these modalities intend to acquire ideal radial
length and radial inclination affirmed by taking pre and post-

usable radiographs [17] .

internal and external are both widely used in clinic distal radius
fracture. A large amount of trials, among them, some were RCTs
whereas some were not, investigated the difference of IF versus EF
in the treatment of distal radial fractures; however, no consensus
were reached. Therefore, more recently, a series of overlapping
meta-analyses were conducted to further explore this issue by
pooling relevant studies. Unfortunately, homogenous conclusion
was still unavailable. Up to now, with regard to the evidence for
the treatment opinions of DRF, the recommendation summary of
the American Academy of Orthopedic Surgeons clinical practice

guideline was ‘inconclusive’[11].

Main functional outcomes used in these studies including
Disabilities of the Arm, Shoulder and Hand (DASH) score and
grip strength. DASH score is a self-reported questionnaire used
to assess upper extremity function ranging from 0 point (no
disability) to 100 points (maximum disability).44 All included
meta-analyses used DASH scores as the primary outcome. Except
the 2 selected meta-analyses, there were another five[12][13]
ones revealed lower DASH scores obtained in the IF group at 1
year follow-up. Meanwhile, Wang et al[14] also reported better
DASH scores at 3 months and 6 months follow-up in the IF group,
and after excluding patients who did not use VLP, the results
were even more favorable. One most possible explanation for
this difference of DASH scores is that plate osteosynthesis could
better restore the bony anatomy as a stable internal fixation and
therefore allow patients to have an early and active mobilization
regimen. No included meta-analyses showed difference of IF and

EF in the rehabilitation of grip strength.

In the same way as other different investigations, in our
examination a large portion of the members were; the male/
female proportion was 1.38/1. The mean radial angle in our
examination was 5.79 + 1.96 mm while Arshad et al. [18]
announced a radial inclination angle 12.52 £ 2.59 mm. In
this way, it appears that deviation from a typical point in our
examination was less. In the investigation of Jenkins et al. [19],
radial angulation after treatment in patients with Colles fracture
in the lower arm plaster and external fixator gathering radial

inclination were 6.5 + 5.2 and 0.7 + 3.9 degrees, individually.
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The discoveries demonstrated that radial shortening was 3.7
+ 2.8 mm in patients with lower arm plaster and 0.3 = 1.8 mm
for those with external fixator. Our outcomes were higher than
whatwas accomplished by Jenkins etal.[19] likewise connected
to aftereffects of radial angulation. This distinction may emerge
from fracture contrasts. Additionally, pin tract disease was
seen in a few patients like our investigation. Melone et al. [20]
considered the use of external fixator use in the treatment of
intra-articular fracture of the distal angle and detailed 3.2 mm
radial shortening, which is like our discoveries. Type IV (34.78%)
fracture was the most successive type, in the investigation of
Jakim et al. [21] regarding seriousness, nonetheless, in the
present investigation, the most well-known fracture was type
Il (35%). This distinction could be because of the seriousness
of fracture and the instrument that they used. The radial
lengths were additionally better in the referenced examination.
The distinction in the aftereffects of Krishnan [22] and the
present examination might be because of the consideration of

comminuted fracture in the present investigation.
Conclusion

Succesful of the trrathment of distal Radius fracture
associated with lower DASH scores, better rehabilitation of
volar tilt and radial inclination, and lower infection rates at
1 year postoperatively. The aftereffects of our examination
demonstrated that the smaller than expected external fixator
is a decent and viable treatment alternative for acquiring
outspread length, angulation and hard association in intra-

articular fracture of the distal radius.

Comminuted intra-articular distal radius fracture represent to
atroublesome issue for orthopedic specialists [23] . We feel the
treatment used in this investigation was effective, treatment
by means of closed reduction and mini external fixation was
satisfactory. In any case, it is related with certain difficulties
that require cautious pin site the board and legitimate patient
choice. We can use external fixator for unstabil distal Radius
fracture.However, further investigations are still needed to

warrant current conclusions.
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" Orijinal Makale
Alopesi areata ile serum 25 (OH) D vitamini iliskisi

Association between 25 (OH) vitamin D and alopecia areata
Erdin¢ TERZi* O
istanbul Gelisim Universitesi, Saglik Bilimleri Yiiksekokulu, istanbul/TURKIYE

0z
Amag: Alopesiareata (AA) hastalarinda serum 25-hidroksivitamin D (25 (OH) D) seviyeleriniincelemek ve saglikli bireylerden
olusan kontrol grubu ile karsilastirarak serum 25 (OH) D seviyeleri ile AA arasinda olasi bir iliski olup olmadigi belirlemektir.

Gereg ve Yontemler: Ekim 2017-Mart 2018 tarihleri arasinda AA tanisi konulan 43 hasta ve 69 saglikli birey calismaya
alindi.Calisma grubunun serum D vitamini diizeyleri ylksek performans likit kromatografi yontemi ile degerlendirildi.
Ayrica serum kalsiyum, fosfor, alkalen fosfataz ve paratiroid hormon seviyeleri de degerlendirildi.

Bulgular: Calismamiza 10-47 yas(ortalama: 33.41 + 7.2) arasindaki 43 hasta ve kontrol grubunda 18-55 yas arasi(ortalama:
33,53 £7.2). 69 saglikh birey katilmistir. AA'll hastalarda serum 25 (OH) D seviyeleri ortalama 20,21 ng / ml (3,7-43,5 ng
/ ml) olarak belirlendi. Kontrol grubunda ise serum 25 (OH) D seviyeleri ortalama 24,09 ng /ml(3-69,2 ng / ml) olarak
belirlendi.. Her iki grup arasinda serum D vitamini dlizeyi arasinda istatistiksel olarak anlamli bir fark yoktu(p> 0.05).

Sonug: Bu sonuclar isiginda AA ile serum 25(0H) D vitamini arasinda herhangi bir iliski saptanmamistir.

Anahtar kelimeler: Alopesi areata; 25(0OH) D vitamini; likit kromatografi

ABSTRACT

Aim: To evaluate the status of serum 25-hydroxyvitamin D(25(0OH)D) in patients with AA,serum 25(0OH) D concentrations
were compared with AA patients and healthy controls and thus determine if a possible association exists between serum
25(0H) D levels and AA.

Materials and Methods: The study comprising 43 patients diagnosed with AA and 69 healthy controls was conducted
between October 2017 and March 2018.The serum vitamin D levels of the study group were determined by high
performance liquid chromatography.Serum levels of calcium,phosphorus,alkaline phosphatase, and parathyroid hormone
were also evaluated.

Results: The study was based on 43 patients aged between 10 and 47 (mean:33,41+7,2).The control group included 69 healthy
persons aged between 18 and 55 (mean:33,53+7,2).Serum 25(0OH)D levels in patients with AA ranged from 3,7 to 43,5 ng/ml
with a mean of 20,21 ng/ml. Serum 25(0OH)D levels in healthy controls ranged from 3 to 69,2 ng/ml with a mean of 24,09 ng/
ml.There was no statistically difference in the serum vitamin D level between AA patients and healthy controls(p> 0.05)

Conclusion: In the light of these results, no relationship was found between AA and serum 25 (OH) vitamin D.

Keywords: Alopecia areata; 25(0OH) Vitamin D; liquid chromatography
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Giris

Alopesi areata (AA) T lenfosit aracili dokuya 6zgii bir otoimmiin
hastaliktir. AA'nin kesin patogenezi tam olarak anlagilamamistir.
BununlaberabersonkanitlarAA'ninsacfollikiillerinhedefalindig
otoimmun bir hastalik oldugunu desteklemektedir.AAda
histolojik olarak sag follikiillerinin ¢evresinde ve icinde lenfosit
infiltrasyonu gorilmektedir.Ayrica sag follikilleri cevresinde ve
icinde makrofajlar ve Langerhans hiicreleri gozlenmistir[1,2].
Alopesi areata bir otoimmun hastaliktir ve romatoid artrit,
diabetes mellitus, multiple skleroz gibi bircok otoimmun
hastalik diisiik D vitamini seviyeleri ile iligkilidir [3). D vitamini
yagda eriyen steroid yapidadirderide 7-dehidrokolesterolden
sentez edilir veya besinlerle vitamin olarak alinir. Hem dogal
hem de uyarlanabilir bagisiklik sistemlerinin normal islevine
aracihik etmede roli vardir ve cogu dokuda yaygin olarak
dagitilan D vitamini reseptoriine(VDR) baglanarak biyolojik
etkilerini gosterir. D vitamini, otoimmuniteyi tetikleyebilecek
veya siddetlendirebilecek sureclerde rol oynamaktadi [4,5]
Cesitli calismalar, D vitamini seviyelerinin, multipl skleroz,lupus
erimatozis,tip 1 diabetes mellitus ve romatoid artrit dahil
olmak Uzere bazi otoimmun hastaliklarin insidansi ve / veya
ciddiyeti ile iliskili oldugunu bildirmektedir[6-9]. Ayrica
topikal D vitamini analoglari psoriazis ve vitiligo dahil kutanoz
otoimmun hastaliklarin tedavisinde etkilidir[10]. Calismamizin
amaci AA'll hastalarda D vitamini durumunu degerlendirmekti.
Cografi alanimizdaki D vitamini eksikligi yayginhginin ylksek
olmasi nedeniyle, saglikli bir kontrol grubundaki seviyeleri de
degerlendirdik ve Ekim 2017 ile Mart 2018 arasindaki iki grubu
karsilastirdik. Mevsimsel degisikliklerin D vitamini seviyeleri
Uzerindeki etkisini en aza indirmek icin calisma sonbahar ve kis
aylarinda gerceklestirilmistir.

Gereg ve Yontemler

Hastalar

Bu calisma, Ekim 2017-Mart 2018 tarihleri arasinda Istinye
Universitesi Liv Hastanesi , Dermatoloji Anabilim Dalinda
gerceklestirilmistir. AA'll 43 hasta (29 erkek ve 14 kadin) ve 69
saglikh kontrol grubu (24 erkek, 45 kadin) retrospektif olarak
incelendi. Oral D vitamini destegine; major kardiyovaskiiler,
karaciger, bobrek veya sindirim hastaligi olan; testten 1 ay 6nce AA
tedavisi veya laboratuvar testini yapmayi reddedenler ¢alismaya
alinmadilar. Bolimdeki hasta goriismeleri sirasinda cinsiyet, yas,

AA baslangig 6ykist, ana tutulum yeri, hastaligin surresi,ilerlemesi
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ve komorbid otoimmiin hastalik 6yklst gibi hasta bilgileri
kaydedildi. Lokal etik kurul onayi alindi. Hastalara onam formlari

imzalatildi. Helsinki Deklerasyonu prensiplerine uyuldu.
Laboratuar Analizleri

25-hidroksivitamin D (25 (OH) D) , kalsiyum, fosfor, alkalin
fosfataz (ALP) ve paratiroid hormonu (PTH) dizeylerini
degerlendirdik. 25(OH) D vitamini diizeyleri 20 ng / ml den
disik ise eksik, 20-30 ng / ml arasinda ise yetersiz ve 30
ng / ml den yuksek ise yeterli olarak degerlendirildi. Serum
kalsiyum, fosfor ve ALP seviyeleri spektrofotometrik bir
cihazla o6lclimistir(Roche Integra 800). D vitamini yiksek
performans likid kromatografi cihazi kullanilarak o6lculda.
Serum PTH seviyeleri kemiliiminesans immiinoanaliz cihaz

(Siemens Centaur XP) ile 6lculdi.
istatistiksel Analiz

Veri analizi SPSS, stirim 11.5 (SPSS Inc., Chicago, lllinois, United
States) programi kullanilarak yapildi.. Strekli degiskenlerin
normal veya normal olmayan dagilimlari Shapiro Wilk testi
ile belirlenmistir. Gruplar arasindaki ortalama farklar Student
t-testi kullanilarak karsilastirilmis, aksi takdirde medyan
degerlerin karsilastirlmasinda badimsiz grup sayisina gore
Mann-Whitney U veya Kruskal-Wallis testleri kullanilmistir.
Kruskal-Wallis test istatistiklerinden p-dederi istatistiksel
olarak anlaml oldugunda, hangi grubun diger gruptan farkli
oldugunu belirlemek icin Conover'in parametrik olmayan
coklu karsilastirma testi kullanildi.Kategorik veriler Pearson’un
X2 testi veya Fisher’s exact testi ile analiz edildi. Semptomlarin
stresi ile D vitamini seviyeleri arasindaki iliski derecesi
diizeyleri Spearman'in korelasyon analizi ile degerlendirildi.
Olgu ve kontrol gruplari arasinda ayrim yapmak icin en iyi
belirleyiciyi saptamak amaciyla ¢oklu lojistik regresyon analizi
uygulandi. Her bagimsiz degisken icin olasilik orani ve% 95
gliven araliklari da hesaplanmistir. P degerinin 0,05'in altinda
olmasi istatistiksel olarak anlamli kabul edildi.

Bulgular

Galismaya 10-47 yas araliginda (ort 33,41 + 7,2) 43 (29 erkek,
14 kadin)hasta dahil edildi.Kontrol grubunda 18-55 yas
araliginda(ort 33,53+ 7,2) 69 saglikh birey (24 erkek, 45 kadin)
alindi. Hasta ve kontrol grubu arasinda ortalama yas agisindan
istatistiksel olarak anlaml fark yoktu. 16(%37,2) hastada tek
bir alopesik odak vardi ve 27 (%62,8)hastada birden fazla

alopesik odak vardi.Lezyonlar kafa derisi ve sakal bolgesinde



yer almaktaydi (Tablo 1). AA olan 43 hasta arasinda, ailede AA
Oykisiu yoktu.Hastalarin 13'inde(%30,2) Hashimoto tiroiditi

ve 2 hastada(%4,6) tip 1 diabetes mellitus oykist vardi.
OtoimmuUn hastalik 13 (% 30,2) hastada mevcuttu (Tablo 2).

AA'l hastalarda serum 25 (OH) D seviyeleri ortalama 20,21 ng /
ml (3,7-43,5 ng / ml) olarak tespit edildi.. Hastalarin % 55,8'inde
D vitamini eksikligi,% 23,3'Unde D vitamini yetersizligi ve %
20,9'unda yeterli D vitamini seviyesi vardi. Kontrol grubunda
ise serum 25 (OH) D seviyeleri ortalama 24,09 ng /ml(3-69,2 ng
/ ml) tespit edildi.Kontrol grubunda ise deneklerin % 50,7'inde
D vitamini eksikligi,% 20,3'linde D vitamini yetersizligi ve %
29'unda yeterli D vitamini seviyesi vardi. Her iki grup arasinda
serum D vitamini diizeyi arasinda istatistiksel olarak anlamli

bir fark yoktu(p> 0.05).Calisma gruplarindaki kadin ve erkek
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orani incelendiginde, 25 (OH) D diizeyinde istatistiksel olarak
anlamli bir fark yoktu (p> 0.05).

10 ng/ml seviyesinin altinda serum 25 (OH) D seviyeleri
hastalarin %16,3'linde ve kontrol grubunun %15,9'unda
gozlenmistir.Her iki grup arasinda istatistiksel olarak anlamli
bir fark yoktu (p> 0.05). Hastalar ve kontrol grubu arasinda
kalsiyum, fosfor, ALP ve PTH dizeyleri agisindan istatistiksel
olarak anlamli fark yoktu(p> 0.05)(Table 2).

Tartisma

Sac folikdllleri hormona karsi olduk¢a duyarl bir organdir.[2].
D vitamini kalsiyum homeostazinin diizenlenmesinde,hem
hicre blyimesinde ve farklilasma, ayrica bagisiklik sistemi
diizenlemesinde 6nemli bir rol oynayan bir hormondur([4, 5].
Biyolojik etkilere dayanarak, normal 25 (OH) D seviyesi = 30
ng / dl'dir. D vitamini eksikligi, D vitamininin diyet alimindaki
farkliliklar, gtines 1s1gina maruz kalma sirelerinin degismesi
veya takviyelerin kullanilmasi nedeniyle diinya capinda giderek
daha fazla taninmaktadir, D vitamini eksikliginin yayginligi cesitli
poplilasyonlarda farkli modeller gostermektedir. [11]. Cesitli
calismalar, D vitamini seviyelerinin, tip 1 diyabetes mellitus,
sistemik lupus eritematozus, multipl skleroz ve inflamatuar
barsak hastaligi dahil olmak tizere bazi otoimmiin bozukluklarin
insidansi ve / veya ciddiyetiileiliskili oldugunu bildirmektedir[6].
Son calismalarda, D vitamini eksikliginin AA olusumu icin dnemli

bir risk faktora olabilecegdini belirtilmistir[12-15].

Yilmaz ve arkadaslarinin yaptigi bir calismada AA'll hastalarda
saglikli kontrollere kiyasla distk serum 25 (OH) D seviyeleri
saptandi[12]. Mahamid ve arkadaslari 23 hastayl kapsayan bir
calismada AA ve D vitamini eksikligi arasinda gliclii bir korelasyon
bulmuslardir[13]. Baska bir calismada Aksu ve ark. Serum 25
(OH) D dizeylerinin AA'nin hastalik siddeti ile ters korelasyon
gosterdigini gostermistir[14].156 AA'll hasta ve 148 saglkl
denekler (izerinde yapilan bir calismada, d'Ovidio ve ark., 25
(OH) D'nin yetersizliginin veya eksikliginin AA hastalari ve kontrol
grubu arasinda anlaml olarak farkli olmadigini bulmuslardir.
Bununla birlikte, hastalarin% 42,4'inde 25 (OH) D eksikligi
mevcuttu; bu, saglikli kontrollerde gézlenen% 29,5'ten énemli
Olclide daha yuksekti. Ek olarak, 25 (OH) D seviyelerinin azalmasi,
sa¢ dokulmesinin sekli veya boyutu ile iliskili degildi [15].

Sonuglarimiz AA ve D vitamini eksikligi arasindaki iliskiyi
gosteren Onceki raporlarla  uyusmamaktadir. Calismamizda
hastalarin 25 (OH) D eksikligi oldugunu bulduk, ancak AA
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hastalari ve saglikli kontroller arasinda serum D vitamini diizeyleri
acisindan istatistiksel olarak anlamli bir fark yoktu. (p> 0.05).
Bu, cografi alanimizda disiuk 25 (OH) D degerlerine yonelik
egilimden kaynaklaniyor olabilir. Hekimkdy ve ark., Turkiye'nin
Ege bolgesinde yaptiklar populasyon temelli bir ¢calismada
ylksek bir D vitamini eksikligi (% 74,9) ve yetersizligi (%13,8)
bulmuslardir[16]. Turkiye'deki 1010 pediatrik hasta Uzerinde
yapilan bir calismada, Orun ve ark. 25 (OH) D eksikliginin (% 24,3)
ve yetersizliginin cocuklukta, 6zellikle ergenlik doneminde sik
oldugunu gostermislerdir[17].Van der Meer ve arkadaslar, Tlirkiye
nifusunda D vitamini durumunun Tirkiye'de glines koruyucu
kullanimina,diyette D vitamini aliminin yetersiz olmasina, daha
koyu ten rengine ve viicudun cogunu kaplamak icin kiyafet
kullanma aliskanhgina gore cok degistigini gostermistir[18].

D vitamini glines 151§1 vitamini olarak bilinir. Bu vitaminin
ana kaynagi D vitamininin derideki sentezidir. Cogu insan
icin D vitamini ihtiyacinin % 90'Indan fazlasi glindelik giines
Isigina maruz ile karsilanmaktadir. D vitamininin dogal diyet
kaynaklari sinirhdir[19]. Gunesli iklimlerde yasayan orta dogu
popiilasyonlarinda, 6zellikle Liibnan,iran, Urdiin veTiirkiye'den
gelen yayinlarda D vitamini seviyelerinin ¢ok disiik oldugu
bildirilmistir. [20-22]. Bu durum, enlem, mevsimsellik, kirlilik,
glmruik veya kulturel konular, diyet veya takviye edilmis gida
politikalarn gibi yaygin cevresel faktorlerden kaynaklanabilir.
Ayrica, bireysel giyim gibi sosyokdltirel ve davranigsal
faktorler, yliksek glines koruma faktori olan giines kremlerinin
kullanimi, glineslenme aliskanlklari, cilt pigmentasyonlari,
acik havada gecirilen zaman,ve yetersiz oyun alanlari serum D

vitamini seviyelerinin durumunu etkileyebilir.
Sonucg

Calismamizda hastalarin 25 (OH) D eksikligi oldugunu bulduk,
ancak AA hastalar ve saglikli kontroller arasinda serum D
vitamini dulzeyleri acisindan istatistiksel olarak anlamh bir
fark yoktu. 25 (OH) D eksikligi ile AA arasindaki iliskiyi acikliga
kavusturmak icin daha fazla calismaya ihtiyac vardir. Bize
gore, AA hastalarinda kan D vitamini seviyelerinin taranmasini
ve eksik olmasi durumunda AA tedavi protokoliine oral D

vitamini eklenmesini 6neriyoruz.
Maddi Destek ve Cikar iliskisi

Buyayinicin herhangi bir maddi destek alinmamistir.Yazarlarin

herhangi bir ¢ikar dayali iliskisi yoktur.

223

Kaynaklar

1.

Alkhalifah A, Alsantali A, Wang E et al. Alopecia areata update:
part I. Clinical picture, histopathology, and pathogenesis. J Am
Acad Dermatol 2010; 62: 177-88.

Gilhar A, Kalish RS. Alopecia areata: a tissue specific autoimmune

disease of the hair follicle. Autoimmun Rev 2006; 5: 64-9.

Kriegel MA, Manson JE, Costenbader KH. Does vitamin D affect
risk of developing autoimmune disease? A systematic review.

Semin Arthritis Rheum 2011; 40: 512-31.

Hewison M. Vitamin D and the immune system: new perspectives

on an old theme. Endocrinol Metab Clin North Am 2010; 39: 365-79.

LoPiccolo MC, Lim HW. Vitamin D in health and disease.
Photodermatol Photoimmunol Photomed 2010; 26: 224-9.

Agmon-Levin N, Shoenfeld Y. Prediction and prevention of

autoimmune skin disorder. Arch Dermatol Res 2009; 301: 57-64.

Bergler-Czop B, Brzeziriska-Wcisto L. Serum vitamin D level - the
effect on the clinical course of psoriasis. Adv Dermatol Allergol

2016; 33:445-9.

Karagiin E, Ergin C, Baysak S et al. The role of serum vitamin D
levels in vitiligo. Adv Dermatol Allergol 2016; 33: 300-2.
Kucharska A, Szmurto A, Sirska B. Significance of diet in treated and

untreated acne vulgaris. Adv Dermatol Allergol 2016; 33: 81-6.

Amano H, Abe M, Ishikawa O. First case report of topical tacalcitol

for vitiligo repigmentation. Pediatr Dermatol 2008; 25: 262-4.

. Lips P, Hosking D, Lippuner K et al. The prevalance of vitamin D

inadequacy among women with osteoporosis: an international

epidemiological investigation. J Intern Med 2006; 260: 245-54.

Yilmaz N, Serarslan G, Gokce C. Vitamin D concentrations are
decreased in patients with alopecia areata. Vitam Trace Elem

2012; 1: 105-9.

Mahamid M, Abu-Elhija O, Samamra M et al. Association
between vitamin D levels and alopecia areata. Isr Med Assoc J

2014;16:367-70.

Aksu Cerman A, Sarikaya Solak S, Kivanc Altunay I. Vitamin D
deficiency in alopecia areata.Br J Dermatol.2014;170:1299-304.

d’'Ovidio R, Vessio M, d'Ovidio FD. Reduced level of
25-hydroxyvitamin D in chronic/relapsing alopecia areata.

Dermatoendocrinol.2013;5:271-3.



16.

17.

18.

19.

20.

21.

Marahatta S,Agrawal S,Khan S,et al.Study on Serum Vitamin D in
Alopecia Areata Patients.J Nepal Health Res Counc.2019;17:21-5.

gade VKV,Mony A,Munisamy M,et al.An investigation of vitamin
D status in alopecia areata.Clin Exp Med.2018;18:577-84.

Lee SKim BJLee CH,et alincreased prevalence of vitamin D
deficiencyinpatientswithalopeciaareata:asystematicreviewand

meta-analysis.J Eur Acad Dermatol Venereol.2018;32:1214-21.

Hekimsoy Z, Din¢ G, Kafesciler S, et al. Vitamin D status
among adults in the Aegean region of Turkey.BMC Public
Health.2010;10:782.

Orun E, Sezer S, Kanburoglu MK, et al. Vitamin D deficiency in
healthy childrenand adolescent.Clin Invest Med.2015;38:E261-6.
Van der Meer IM, Middelkoop BJ, Boeke AJ, Lips P. Prevalence
of vitamin D deficiency among Turkish, Moroccan, Indian and
Sub-Sahara African populations in Europe and their countries of

origin: overview. Osteoporos Int 2011; 22: 1009-21.

22.

23.

24.

25.

A~
RaisN

TERZi
I Alopesi areata ve 25 (OH) vitamin D

Holick MF. Sunlightand vitamin D for bone health and prevention
of autoimmune diseases, cancers, and cardiovascular disease.

Am J Clin Nutr 2004; 80: 1678-88.

Gannagé-Yared MH, Chemali R, Yaacoub N et al. Hypovitaminosis
D in a sunny country: relation to lifestyle and bone markers. J

Bone Miner Res 2000; 15: 1856-62.

Mishal AA. Effects of different dress styles on vitamin D levels in

healthy young Jordanian women. Osteoporos Int 2001; 12: 931-5.

Lips P.Vitamin D status and nutrition in Europe and Asia. J Steroid

Biochem Mol Biol 2007; 103: 620-5.

224



Turkish Journal of Clinics and Laboratory

To cite this article: Haberal B, Simsek EK. Tibiocalcaneal arthrodesis for the treatment of advanced stage Charcot arthropathy: Clinical and radiological
outcome analysis of patients with diabetes mellitus followed for at least 2 years. Turk J Clin Lab 2020; 4: 225-231.

" Original Article

Tibiocalcaneal arthrodesis for the treatment of advanced stage
Charcot arthropathy: Clinical and radiological outcome analysis of
patients with diabetes mellitus followed for at least 2 years
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Abstract

Aim: Charcot arthropathy (CA) described by Jean-Martin Charcot is a noninfectious degenerative and destructive process
of the bones, joints and soft tissues in the area of the foot and ankle which associated with peripheral neuropathy. The
purpose of this study was to evaluate the outcomes of tibiocalcaneal fusion using a retrograde hind foot ankle nail fixation
system in 5 Charcot patients.

Material and Methods: Between 2014 and 2016, a total of 5 patients (4 women and 1 man) who underwent tibiocalcaneal
arthrodesis for the treatment of advanced CA (Brodsky type 4) were evaluated. The demographic characteristics, clinical
(AOFAS scores, early and late complications) and radiological (time for a union) evaluation parameters and patient
satisfaction were analyzed before and after surgery.

Results: The mean preoperative AOFAS score was 64.8 + 8.55 and mean postoperative score was 82.6 + 12.99. The difference
between preoperative AOFAS and postoperative AOFAS scores were statistically significant. During the clinical and
radiological follow-up; infection, implant failure, and peri-implant fractures were checked and complications were recorded.
Conclusion: AOFAS scores were recorded before surgery after full weight bearing and it was found that talocalcaneal

arthrodesis which was achieved with intramedullary nailing significantly increased AOFAS score compared to the
preoperative AOFAS score.
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flizyonun sonuglarini degerlendirmektir.

Introduction

Charcot arthropathy (CA) described by Jean-Martin Charcot is
a noninfectious degenerative and destructive process of the
bones, joints and soft tissues in the area of the foot and ankle
which associated with peripheral neuropathy.[1] Estimated
prevalence of CA is ranging from 0.08 % to 13%.[2] In Charcot
foot, osteolysis and demineralization occurs in bones as a
result of microvascular dilatation and arterio-venous shunts
associated with autonomous neuropathy and extremities are
exposed recurrent micro traumas due to loss of sensation as a
result of neuropathy. As a result of continuing ambulation on
the insensitive extremities, capsular and ligamentous injuries,
fractures and joint dislocations arises on foot.[3] In literature,
numerous classification systems (called Eichenholz, Broadsky,
Sanders and Frykberg, Rogers Classification.) are described
for the Charcot foot according to severity, localization and

complexity of the disease (Figure 1)(Table 1).[4]

With the increasing prevalence of diabetes mellitus (DM)
worldwide, treatment of Charcot arthropathy and its
potentially limb-threatening complications in the foot and
ankle is gaining importance. Treatment options include
nonoperative therapies (offloading, cast applications, medical
management) and surgical treatments. The goal of treatment,
whether operative or nonoperative, is to achieve a plantigrade
foot with osseous stability.[5] If the efforts for nonoperative

treatment of unbraceble or unstable foot fails, below the knee

Amag: Jean-Martin Charcot tarafindan tanimlanan Charcotartropatisi, periferiknoropati ile iliskili ayak ve ayak bilegi
bolgesindeki kemiklerin, eklemlerin ve yumusak dokularin enfeksiy6z olmayan dejeneratif bir hastaligidir. Bu calismanin
amaci, 5 Charcotartropati hastasinda retrograd arka ayak bilegi fiksasyon sistemi kullanilarak yapilan tibiokalkaneal

Gereg ve Yontemler: 2014-2016 yillan arasinda ileri Charcotartropati tedavisi icin tibiokalkanealartrodez uygulanan 5
hasta (4 kadin ve 1 erkek) degerlendirildi. Ameliyat 6ncesi ve sonrasi demografik 6zellikler, klinik (AOFAS skorlari, erken ve
ge¢ komplikasyonlar) ve radyolojik (birlesme zamani) degerlendirme parametreleri ve hasta memnuniyeti analiz edildi.

Bulgular: Ameliyat dncesi ortalama AOFAS skoru 64.8 + 8.55 ve ortalama ameliyat sonrasi skor 82.6 + 12.99 idi. Ameliyat
oncesi AOFAS ve ameliyat sonrasi AOFAS skorlari arasindaki fark istatistiksel olarak anlamli bulundu. Klinik ve radyolojik
takip sirasinda; enfeksiyon, implant yetmezligi ve implant cevresi kiriklar ve komplikasyonlar kaydedildi.

Sonug: AOFAS skorlari ameliyat dncesi kaydedilmis ve intrameddller civileme ile elde edilen talokalkanealartrodezin
AOFAS skorunu preoperatif AOFAS skoruna gore anlamli derecede artirdigi bulunmustur.

Anahtar kelimeler: Charcot artropati; tibiokalkaneal artrodez; uzuv kurtarma; civileme; diabetes mellitus

amputation is then required. To provide limb-salvage surgery
few options are available. Current surgical options to stabilize
limb include pan-talar, tibiotalocalcaneal or talocalcaneal
arthrodesis. Pantalar or tibiotalocalcaneal arthrodesis may
not be possible in the presence of associated talar avascular
necrosis, fragmentation or resorption. There is a small number

of reports in the literature about tibiocalcaneal arthrodesis.[6]

The purpose of this study was to evaluate the outcomes of
tibiocalcaneal fusion using a retrograde hind foot ankle nail
fixation system in 5 Charcot patients with severe ankle and

hindfoot deformity and total talar bone loss.
Material and Methods
Patients

Between 2014 and 2016, atotal of 5 patients (4 womenand 1 man)
who underwent tibiocalcaneal arthrodesis for the treatment of
advanced CA (Brodsky type 4) were evaluated (Figure 2,3,4,5,6).
Patients who were diagnosed with Charcot-associated ankle and
hindfoot deformity but had not yet developed deep (exposed
deep fascia) foot or ankle ulceration, were considered candidates
for tibiocalcaneal arthrodesis and included in the study cohort.
The degree of ankle and hind foot instability and deformity had
to be Advanced enough and associated with real or potential
cutaneous compromise to be considered for tibiocalcaneal
arthrodesis. Exclusion criteria included a diagnosis of ulceration

deep to the deep fascia, osteomyelitis and/or peripheral arterial
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disease (PAD) not amenable to revascularization. All the patients
had insulin dependent type Il DM at the time of surgery and
having previously been given a recommendation of a below-

knee amputation.

For all patients, nails were applied by the same surgeon with
a retrograde approach (RCA). The institutional review board
approval (KA 20/16) was obtained. The principles outlined
in the Declaration of Helsinki were followed and written

informed consent from all participants was obtained.

Scales

- Brodsky’s classification: This classification is an anatomic-
based classification system for Charcot arthropathy. It is

specific to the foot and based on the most common regions
affected(Table 1, Figure 1).[7]

Figure 1: AP (A) and lateral (B) drawings demostrating Brodsky’s
anatomic classification of the Charcot foot.

Table 1: Descriptive table of the Brodsky Classification

Brodsky Classification

Type 1 Involves tarsometatarsal and naviculocuneiform joints
Type 2 Involves subtalar, talonavicular or calcaneocuboid joints
Type 3A Involves tibiotalar joint

Type 3B Follows fracture of calcaneal tuberosity

Type 4 Involves a combination of areas

Type 5 Occurs solely within forefoot

- The American Foot and Ankle Score (AOFAS):This Scale
combines subjective scores of pain and function provided
by the patient with objective scores based on the surgeon's
physical examination of the patient.[8]

- Visual AnalogueScale (VAS): This Scale was accepted in the
literature and in this study it was used to evaluate the patients'
pain between 0 and 10 points. When the scale score increased,

the patient's pain level was considered to increase.[9]
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Figure 2: Pre-operative and post-operative plain radiographs of Patient 1.
A/B:Lateraland Anterior-Posterior plain radiograph of the ankle (pre-operative)

C/D: Anterior-Posterior and Lateral plain radiograph of the ankle

(post-operative)

Figure 3: Pre-operative and post-operative plain radiographs of Patient 2.
A/B: Anterior-Posterior and Lateral plain radiograph of the ankle (pre-operative)

C/D: Lateral and Anterior-Posterior plain radiograph of the ankle

(post-operative)

Figure 4: Pre-operative and post-operative plain radiographs of

Patient 3.

A/B: Anterior-Posterior and Lateral plain radiograph of the ankle (pre-

operative)

C/D: Anterior-Posterior and Lateral plain radiograph of the ankle

(post-operative)

Figure 5: Pre-operative and post-operative plain radiographs of Patient 4.

A/B: Anterior-Posterior and Lateral plain radiograph of the ankle (pre-

operative)

C/D: Anterior-Posterior and Lateral plain radiograph of the ankle

(post-operative)
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Figure 6: Pre-operative and post-operative plain radiographs of Patient 4.

A/B: Anterior-Posterior and Oblique plain radiograph of the ankle
(pre-operative)

C/D: Anterior-Posterior and Lateral plain radiograph of the ankle
(post-operative)

Surgical Technique

Patients were positioned supine on the standard operating
table after sterilization and coverage performed. A lateral
curvilinear skin incision to the ankle joint was made. Lateral
malleolus osteotomy was performed then talar bone
fragments were excised. All the fibrous tissue and inflamed
synovial tissues were also debrided. The articular surface of

the distal tibia and calcaneus were removed with a power saw
perpendicular to the weight bearing axis of the tibia. Thought
the created regular shaped surfaces, the positioning of the
ankle at neutral dorsiflexion, neutral to 5 degrees of valgus
and similar external rotation to the contralateral extremity was
obtained. The nail entry point was similar to that described
previously in the literature.[6,10] A guide wire was passed to
the proximal tibia and the intramedullary canal was reamed.
After nail length was determined, the nail (ExpertHAN, Depuy-
Synthes) was placed in the proper position. Percutaneous
distal locking of the nail was achieved using the insertion/
aiming guide. Proximal locking was done with a freehand
technique with image intensification monitoring. After
compression of the arthrodesis site was achieved, distal fibula
used as a bone graft.

A below-knee splint was used for 7-10 days then weight
bearing total contact cast was applied, postoperatively.
Clinical and radiological evaluations of the implant status and
bone union were evaluated following each month. Presence
of bony union at the arthrodesis site the cast was removed and
the patient then allowed limited weight bearing with a walker
for 4-6 weeks. At the end of the post-operative therapy, period
patient was allowed to walk freely with protective shoes.

Statistical analysis

The demographic characteristics, clinical (AOFAS scores, early
and late complications) and radiological (time for a union)

evaluation parameters and patient satisfaction were analyzed
before and after surgery. Union of the tibiocalcaneal fusion
was determined both clinically and radiographically by the
lead author. Mean values and Standard deviations was used
for parametric data and median + distribution width was used
for nonparametric data. Data were analyzed by using SPSS
(Statistical Package for the Social Sciences) for Windows v24.0.

Results

The mean patient age was 62.2+3.49 years and the mean body
weight was 78.2 + 13.24 kilograms (range to 68-101). All the
patients had DM type 2 at the time of surgery and had a Brodsky
Type 4 Charcot foot. The mean duration of DM was 12+4.85
years (range 7 to 19). Of the 5 patients (4 women, 1T man) in this
study, 3 patients (3 women) had also chronic renal failure. All
patients had a normal distal blood supply. Patients enrolled in
the study were observed for a period of 34.8 + 10.73 (range 24
to 48) months follow-up after free walking. (Table 2, Table 3)

Table 2: Descriptive table of all patients. (DM: diabetes
mellitus, VAS: visual analog scale, AOFAS: The American Foot

and Ankle Score)

Patient number
Variable 1 2 3 4 5
Age (year) 58 67 64 62 60
Gender Female Male Female Female Female
Body weight (kg) 68 70 76 101 76
Duration of DM (month) 7 19 14 8 12
Creatinine 7.23 0.81 0.59 5.82 6.58
Brodsky’s grade 4 4 4 4 4
Preoperative VAS 3 4 2 3 4
Preoperative AOFAS 76 54 64 60 70
Postoperative VAS 1 4 1 1 2
Postoperative AOFAS 95 62 92 80 84
Unsupported walking Yes No Yes Yes Yes
Duration of union (week) 17 28 12 12 12
Osteomyelitis No Yes No No No
Complication No Yes No No No
Postoperative Foot Ulceration | - - - -
Implant failure - - - -
Peri-implant fractures - - - -
Postoperative follow-up 24 42 48 36 24
(month)
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Table 3: Descriptive table of all patients (DM: diabetes mellitus, VAS:

visual analog scale, AOFAS: The American Foot and Ankle Score)

Variable Minimum Maxi Mean/ Medi SD
Age 58 67 62.20* 3.49
Body weight (kilogram) 68 101 78.20* 13.24
Duration of DM (month) 7 19 12* 4,85
Creatinine 0.59 7.23 4.21* 3.24
Preoperative VAS 2 4 3 0.84
Preoperative AOFAS 54 76 64.80* 8.55
Postoperative VAS 1 4 1 1.30
Postoperative AOFAS 62 95 82.60* 12.99
Unsupported walking 1 2 2 0.45
Duration of union (week) 12 28 12 6.94
Osteomyelitis 0 1 0 0.45
Complication 0 1 0 0.45
Postoperative follow-up (month) 24 48 34.80* 10.73
(*) Mean value

The results of clinical and radiological observation are
summarized in Table 3. The mean preoperative AOFAS score
was 64.8 + 8.55 and mean postoperative score was 82.6 +
12.99. The American Foot and Ankle Score values increased
postoperatively, but the Visual Analog Scale (VAS) scores
did not change among the patients. The preoperative and
postoperative VAS values were not different among the
patients (Table 4). All patients except one patient (patient
3) could walk without support and all of the patients had
painless foot and no ulcerative wound on the soles. Union
was achieved in all patients in an average of 12 + 6.94 weeks
(range 12-28). During the clinical and radiological follow-
up; infection, implant failure, and peri-implant fractures
were checked and only “patient 2" had osteomyelitis. Patient
satisfaction was excellent in 4 patients and fair in 1 patient.

Table 4: The preoperative and postoperative comparison of
AOFAS and VAS scores

Variable (1/J) t/z p

Preoperative AOFAS/ Postoperative AOFAS -8.575* 0.006

Preoperative VAS/ Postoperative VAS -1.890 0.059

The Paired Samples t test and Wilcoxon Signed Ranks test, p<0.05 (AOFAS : The American Foot and
Ankle Score, VAS: Visual Analog Scale, t: t score, Z: Z score) (*) t value

Discussion

In the last phase (called Broadsky type 4) of the Charcot
arthropathy, surgical options are limited and like an amputation
generally limb threatening. The deformity can lead to ankle
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instability and skin ulcers which can result in osteomyelitis
with the associated risk of possible limb amputation. With the
addition of total talar bone loss to the disease, the situation
becomes more difficult and complicated. Schneekloth et al.
systematically reviewed surgical treatment options in diabetic
patients with Charcot neuropathy in the literature and 77 of
the 860 cases (%8.9) were amputated.[11] However, in current
literature, there has been increasing interest in surgery to avoid
amputations and provide the plantigrade foot with osseous
stability. Schneekloth et al. show that the most common
surgical procedure is tibiotalocalcaneal arthrodesis (%19.8 of
all cases) and limb salvage procedures at the end stage Charcot
foot gains popularity but no information has been given about
the cases of talocalcaneal arthrodesis in their studies.[11]
This may be due to the fact that Charcot arthropathies with
total talar bone loss are rare cases which are published in the
literature as case reports or case series. Different surgical fixation
techniques are used for patients with Charcot arthropathy to
achieve talocalcaneal arthrodesis in the literature and the most
applied technique is intramedullary nailing. Talectomy with
talocalcaneal fusion using retrograde intramedullary nailing is
a good salvage option for patients with Charcot arthropathy. In
tibiocalcaneal fusion, itisimportant to achieve rigid fixation and
a plantigrade foot.[12,13] In patients with Charcot arthropathy,
obtaining a plantigrade and non-ulcerative foot that patients
can step on without using a supportive device is one of
the most important goals of the treatment table (Figure 7).
However, the nail design used in this study (ExpertHAN, Depuy-
Synthes) is for patients who have talus. Therefore, in patients
who undergo tibiocalcaneal arthrodesis, the configuration
of the screws applied through the nail may be inadequate.
This can be considered in the design of new nails for ankle
arthrodesis. In present study, there was no stability problem
consistent with other studies using intramedullary nails, and
no additional fixation method was needed to contribute to
stability. As demonstrated by Caravaggi et al. it is possible
to achieve this with intramedullary nails and consistent with
them our study showed that all patients could walk freely using
the only custom-made shoes.[14] Furthermore, study findings
demonstrated that nail arthrodesis achieved total bone fusion
rate and there was no need for bone grafts except distal fibula.
In contrast to Abhijit et al. the average duration of a bone
union in this study was shorter.[15] Good results have also
been reported in patients with plate-screw fixation.[15-17] All
patients had a stable, plantigrade foot and were pleased with
the outcome.
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Figure 7: Post-operative photographs of the patients (Published with

permission from patients).

A: Patient 3 (Post-operative 6th month)
B: Patient 5 (Post-operative 12th month)

On the other hand, when studies with patients undergoing
talocalcaneal arthrodesis are examined in literature, no
objective scoring system used to assess functional and clinical
outcomes after surgery except Abhijit et al or no statistical
analysis of whether the relationship between the parameters
and results are meaningful was found.[6, 13, 15-18] In present
study, AOFAS scores were recorded before surgery after full
weight bearing and it was found that talocalcaneal arthrodesis
which was achieved with intramedullary nailing significantly
increased AOFAS score compared to the preoperative AOFAS
score. Additionally, no statistical relationship was observed
among the DM duration, chronic renal disease and bone union
time. Furthermore, probability of the unsupported walking
score of the patients could be increase if this postoperative

AOFAS scores would be increased. In accordance with this data,

patient satisfaction was recorded excellent in 4 patients and
good in 1 patient. In the studies, which include patients who
had Charcot arthropathy with total talar bone loss and treated
with intramedullary nailing, the most common complication
is soft tissue infection. Other common complications are
amputations, stress fractures, and implant failures. In our
study, osteomyelitis was observed in one patient. This may
be due to a limited number of patients. On the other hand,
correlation analysis results showed that osteomyelitis or
other complication related to the surgery could decrease the

unsupported walking score of the patients, postoperatively.

The present study had some limitations. Firstly, the number of
the patientsincluded in this study was small. Therefore, power-
analysis could not be performed. Secondly, the outcome of
the surgical treatment was evaluated retrospectively and the
postoperative follow-up period was inconsistent and ranged
from 24 to 48 months. Thirdly, considering polyneuropathy
associated reduction of the sensation of pain, the results of

the AOFAS scores must be viewed carefully.
Conclusion

Therecentincrease in the number of patients with diabetes has
increased the frequency of Charcot's ankle also. The deformity
can lead to ankle instability and skin ulcers which can result
in osteomyelitis with the associated risk of possible limb
amputation.Limbsalvageisanimportantalternative treatment
modality instead of transtibial amputation. Talectomy with
talocalcaneal fusion using retrograde intramedullary nailing is
a good salvage option for patients with Charcot arthropathy.
In tibiocalcaneal fusion, it is important to achieve rigid fixation
and a plantigrade foot. Patients with a stable and plantigrade

foot will be satisfied with the results.
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Factors increasing surgery success in primary hyperparathyroidism

Primer hiperparatiroidizm cerrahisinde basariyi artiran faktérler
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Okmeydani Training and Research Hospital, Clinic of General Surgery, Istanbul/TURKEY

Abstract

Aim: Standart procedure for primary hyperparathyroidism patients’ is two sides neck exploration, during the last years
minimal incision started to be used for primary hyperparathyroidisim patients at primary hyperparathyrodism patients.
Some researchers had been done to which patients should perform minimal incision surgery that a set of indexes proposed

to use. So we can try to show which parameters should be use for get better surgery results.

Material and Methods: Files of the patients, that undergo surgery for primary parathyroidism between January 2009-
2016, will be studied retrospectively.

Results: There 166 patients operated for primary hyperparathyroidism. Fourteen of these patients have multiple gland
disease. There is no difference for single gland disease and multigland disease patients between age and gender
statistically. Multiple glands disease patients’ pathology specimens lenght and weight is lower than single gland disease
group statistically. Preoperative and postoperative parathormone (Pth) and calcium levels have no statistical difference.
Comparing minimal invasive parathyroidectomy (MIP) and bilateral neck exploration parathyroidectomy shows there is

no statistically difference between them. Avaible parameters applied advised parameters.

Conclusion: There is scoring systems, that made from combination of biochemical parameters and screening methods,
seperate single gland disease and multiple gland disease. We evaluated these scoring system among our patients.
CaPTHUS scoring system seems useful at our patient group. Wisconsin index is statisticaly meaningless with slight
difference. So there is need to more crowded and prospective studies to be done for seperating multi gland disease
and solitary adenoma. Comparing Minimal invasive parathyroidectomy and bilateral neck exploration parathyroidectomy

shows that MIP is a safe procedure in selected patients.
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Amag: Primer hiperparatiroidizm hastalarinda son yillarda standart bilateral boyun eksplorasyonu yerine, secilmis
hastalarda minimal insizyon ile paratiroidektomi tercih edilmeye baslanmistir. Hangi grup hastaya minimal insizyonun
uygun oldugunu tespit etmek icin bazi calismalar yapilmis ve bunlara dayanarak bir takim indeksler dnerilmistir. Biz de

bu calismada kendi klinik olgularimizda bu parametrelerin gecerliligini degerlendirmek amaciyla bu ¢alismayi planladik.

Gereg ve Yontemler: Calismamizda Ocak 2009 ve Ocak 2016 tarihleri arasinda Okmeydani Egitim ve Arastirma Hastanesi
Genel Cerrahi Kliniginde Primer hiperparatiroidizm tanisiyla ameliyat edilmis hastalarin dosyalari retrospektif olarak

incelenip sonuglar istatistiksel olarak degerlendirildi.

Bulgular: Primer hiperparatiroidi tanisi ile ameliyat olan 166 hasta ¢alismaya alindi. Bu hastalarin 14'inde c¢oklu bez
hastaligi oldugu goriildi. Tekli bez ile coklu bez hastalari arasinda yas ve cinsiyet agisindan istatistiksel olarak fark olmadigi
saptandi. Coklu bez hastalarinda piyes boyutu ve agirhgininistatistiksel olarak daha diistik oldugu gézlendi. Ameliyat 6ncesi
ve sonrasi kalsiyum ile parathormon (Pth) degerlerinde ise bir fark olmadigi gézlendi. Minimal invazif paratiroidektomi
(MIP) ya da bilateral boyun eksplorasyonu ile paratiroidektomi yapilan hastalar istatistiksel olarak karsilastirilarak gruplar

arasi fark olmadigi gézlendi. Mevcut parametreler 6nerilen indekslere uygulandi.

Sonug: Primer hiperparatiroidizm hastalarinda tekli bez ve ¢oklu bez hastaligi ayrimi icin biyokimyasal parametreler
ile goriintiileme yontemlerinin korelasyonuna dayal skorlama sistemleri 6neren calismalar mevcuttur. Bu skorlama
sistemlerinin ve degerlendirme parametrelerinin etkinligi bizim hastalarimizda degerlendirildi. Bizim hastalarimizda
CaPTHUS skorlama sisteminin faydali oldugu tespit edilirken, Wisconsin indeksi ise hasta sayisinin azhigindan dolayi
istatistiksel olarak az bir farkla anlamlandirlamamistir. Bu yiizden tekli bez ve coklu bez hastaligi ayrimini kolaylastirmak

icin daha genis ve prospektif calismalarin gerekliligi séz konusudur. Minimal insizyon ile bilateral boyun eksplorasyonu

Introduction
Primary hyperparathyroidism is most common reason
of hypercalcemia for hospital applications.  Primary

hyperparathyroidism is a clinical condition caused by excessive
parathyroid hormone (PTH) synthesis from parathyroid glands [1].
It occurs one in every 500 women and one in 2000 men after 4th
decades of life. It is four fold more common in women than in men.

Standard treatment for primary hyperparathyroidism is
bilateral neck exploration. First successful parathyroidectomy
with bilateral neck exploration was performed in 1925 by Felix
Mandl in a patient with primary hyperparathyroidism with
osteitis fibrosa cystica in Vienna [2]. Devoloping new imaging
techniques make it possible to perform parathyroidectomy
with minimally invasive surgical techniques. Unilateral neck
exploration is first performed by Jeffrey Stevens at patients
with single parathyroid gland disease in 1979 [3]. Minimally
invasive parathyroidectomy facilitated by intraoperative
nuclear mapping was first described by James Norman and
Hemant Chheda in 1997 [4].

Kebebew et al. formed CaPTHUS scoring system which could

karsilastirmasinda, secilmis hastalarda MIP igin glivenilir oldugu belirlenmistir.

Anahtar kelimeler: Primer hiperparatirodizm; tekli bez hastaligi; coklu bez hastaligi; minimal invazif paratiroidektomi

be used to differentiate between single and multiple gland
disease based on blood values, ultrasonography (USG) and
methoxyisobutyl isonitrile (MIBI) scintigraphy results in 2006
[5]. In 2013, Mazeh et al. demonstrated that the Wisconsin
index obtained from the multiplication of PTH and calcium
values could distinguish between single and multiple gland
disease and thus could focus on minimally invasive surgery [6].

In our study, we aimed to determine the convenient surgical
treatment in patients with primary hyperparathyroidism by
detecting single or multipl gland disease cases accompanied
by biochemical parameters and radiological imaging. Thus,
performing focused surgery can reduce complications and the
risk of re-surgery compared to the exploration of all glands.
Material and Methods

In our study, we searched retrospectively the files of the
patients who underwent surgery for primary parathyroidism
between January 2009 - January 2016 in Okmeydani Training
and Research Hospital Department of General Surgery.

The study was approved by The Ethic Committee of Okmeydani
Training and Research Hospital (28/6/2016-504). Informed
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consent was obtained from all patients and the principles of
the Helsinki Declaration were followed.

The inclusion criterias of the study were diagnosis of
adenoma as histopathologically, postoperative PTH values
decreased more than 50% and normal serum calcium levels of
postoperatively 6 months follow-up. The exclusion criterias of
the study were patients without postoperative follow-up and
diagnosis of adenocarcinoma by histopathology.

Patients were evaluated with age, sex, serum calcium levels, PTH,
USG and MIBI scintigraphy, tumor localization, size and weight of
pathological specimen. We used Wisconsin index for evalution,
Wisconsin index based on multiplication of PTH and calcium level.

We applied CaPTHUS scoring system based on PTH, serum
calcium level, USG and MIBI scintigraphy. In this scoring
system; serum calcium values higher than 12 mg/dl, PTH
more than 2 fold higher than normal, one gland involvement
in MIBI, one gland involvement in USG and the correlation
between USG and MIBI findings was scored by one point.
In this scoring system based on a score of 5, low sensitivity
(44%), high specificity (100%) and high positive predictive
value (100%) were detected in detecting single gland disease
in patients who scored 3 or more.

We included 166 patients for study. 152 of them were single
gland disease, and 14 patients were multiple gland disease.
Statistical analysis was conducted by SPSS 15.0 and pX0.05
was accepted for statistically significant difference.

Results

One hundred sixty six patients were operated due to primary
hyperparathyroidism. One hundred thirty one of these patients
were female (78.9%), and 35 were male (21.1%). The mean age
was 56.5 years (20-85). The mean age of the female population
was 56.6 years, and the male population was 56.1 years.

The mean preoperative calcium level of the patients was 11.25 mg dl
(8.3-14.9). The mean preoperative PTH value of the patients was 360.5
pg/ml (31-2479). The mean Wisconsin index that was 3606.

The mean weight of parathyroid gland was 1567 mg (110-
13270 mg). The mean length of pathological specimen’s
longest axis was 20.8 mm (6-50).

The patients were divided into two groups, which single gland
disease as “Group 1” and multiple gland disease as “Group 2"
One hundred and fifty two (91.5%) patients were single gland
disease, and 14 (8.5%) were multiple gland disease. 6 patients of
multiple gland disease had 2 glands, and 8 patients had 4 gland
hyperplasia. In Group 1, there were 124 female and 28 male
patients with a mean age of 56.8 years. In Group 2, 10 female
and 4 male patients with a mean age of 56.3 years. There is no
statiscally significance at age and sex distrubition between two
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groups (Student T Test p=0.95, Mann Whitney U p=0.37).

The mean preoperative serum calcium level was 11.2 mg/dI
and the mean PTH level was 326.8 pg/mlin Group 1.The mean
serum calcium level of first postoperative day was 9.3 mg/dl
and PTH level was 58.0 pg/ml (Table 1).

The mean preoperative serum calcium level was 11.1 mg/dI
and PTH level was 188.1 pg/ml in Group 2. The mean serum
calcium level of first postoperative day was 9.7 mg/dl and PTH
was 38.3 pg/ml (Table 1).

The mean weight of parathyroid gland was 1686.5 mg in
Group 1and 726.4 mg in Group 2. The mean size of the longest
axis of pathological specimen was 21.2 mm in Group 1 and
15.8 mm in Group 2 (Table 2).




The mean Wisconsin index was 3739.3 in Group 1 and 2165.6 in
Group 2 (Table 2). There is no statistically significance between the
Wisconsin index among the groups (Mann Whitney U test p=0.06).

There is no statistically significance of preoperative serum
calcium levels between groups (Mann Whitney U test p=0.51).
There is no statistically significance of postoperative calcium
levels between the groups (Mann Whitney U test p=0.21).
There is statistically significance between the groups for
preoperative PTH value (Mann Whitney U test p=0.05). There is
statistically significance between the groups for postoperative
PTH values (Mann Whitney U test p=0.01) (Table 3).

The size of the specimens was found statisticaly significant in
Group 1 (Mann Whitney U p=0.03). The mean weight of the
specimens was found statisticaly significant in Group 1 (Mann
Whitney U test p=0.002) (Table 4).

We used CaPTHUS for 78 of 166 patients, because of both USG
and MIBI scintigraphy were only used in these 78 patients.
Five of these 78 patients had multiple gland disease. CaPTHUS
score of single gland disease was 0 in 5 patients, 1 in 21
patients, 2 in 15 patients, 3 in 17 patients, 4 in 12 patients and
5in 3 patients. CaPTHUS score of multiple gland disease was 0
in 2 patients, 1in 2 patients, 2 in 1 patient. (Figure 1).
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Figure 1. Distribution of the CaPTHUS Score Between Single and
Multiple Gland Disease

Discussion

Primary hyperparathyroidism is a disorder caused by one or more
parathyroid glands’excessive PTH synthesis [7]. Surgical treatment
is essential in the treatment of primary hyperparathyroidism. The
success rates of surgical treatment are 94% for the first approach
and 86% for the second approach [8].

The procedure of parathyroid surgery for the treatment
of parathyroid adenoma is controversial. More than %80
of primary hyperparathyroidisim is related to parathyroid
adenomas. Surgical removal of the gland is preferred for
treatment of adenomas [9]. Misdiagnosis of single or multiple
gland disease is one of the factor that decrease the success in
parathyroid adenoma surgery.

Mazeh et al's study on primary hyperparathyroidism, 1235
patients were examined; single gland disease was detected
in 1000 patients and multiple gland disease was detected in
235 patients [6]. They formulized Wisconsin index based on
multiplication of PTH and serum calcium level. Wisconsin index
is significantly lower in the group of multiple gland disease
(Chi Square p<0.001). We found a slightly difference with no
statistical significance in Wisconsin index between the groups
(p=0.06). We think this result is due to low case number.

The size of the specimen that evaluated by measuring the
longest axis was found significantly lower in the multiple gland
disease group. Gland weight was statistically significantly
lower in the multiple gland disease group. We can use this
information for determination of single gland disease by a cut-
off value in the size and weight of specimen. Thus, it can show
us the success of exploration while the surgery.

Kebebew et al. searched thefiles of 238 patients retrospectively
who underwent parathyroidectomy. Single gland disease
was detected in 179 patients and multiple gland disease was
detected in 59 patients [5]. They developed a scoring system
named CaPTHUS. Seventy eight of 166 patients in our study
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had USG and also MIBI scintigraphy, and these patients were
evaluated according to CaPTHUS scoring system. Five of these
78 patients had multiple gland disease. Like Kelebew et al.
study none of multiple gland patients score 3 or more. Two
of multiple gland disease patients score was 0, two patients
scored 1 and one patient scored 2. All of these 5 patients
MIBI scintigraphy and USG screening results were negative.
Most experienced surgeons evaluate the patients without
both of USG and MIBI scintigraphy and this is the limitation
of CaPTHUS. USG and MIBI scintigraphy were found effective
as imaging methods in the determination of adenoma
localization and were recommended by the authors as the first
screening test [10].

Parathyroid adenomas develop more frequently in lower
parathyroid gland [11-13]. In our study adenomas localized
upper left in 16 (%10.5) patients, upper right in 18 patients
(%11,8), lower left in 68 (%44.7) patients and lower right in 50
(%32.9) patients. It was found compatible with literature [14,15].

Conclusion

The main goal of primary hyperparathyroidism surgery is to
distinguish single and multiple gland disease. In this regard,
scoring systems based on biochemical parameters, gland size,
weightandcorrelationofimagingmethodshavebeendesigned.
CaPTHUS is one of these scoring systems and found beneficial
for our study. In our study, Wisconsin index is not statistically
significant due to the insufficient number of patients. During
neck exploration removal of adenoma over the cut-off values
can refer to adequate surgery, and it could avoid complications
due to unnecessary exploration. We can prefer minimally
invasive parathyroidectomy for patients which have CaPTHUS
score 3 or more. Minimally invasive parathyroidectomy can
reduce complications like hypoparathyroidism and vocal cord
paralysis. Therefore, operating room efficiency is increased by
reducing surgery time.
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The relationship between serum vitamin d and bare-metal in-stent
restenosis in patients with stable coronary artery disease

Stabil koroner arter hastaligi olan hastalarda serum d vitamini ve ¢iplak
metal stent restenozu arasindaki iliski
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Abstract

Aim: It has been shown that low levels of vitamin D are associated with increased cardiovascular risk factors and adverse events.

The relationship between serum vitamin D level and bare-metal stent in-stent restenosis was investigated in our study.

Material and Methods: A total of 181 patients with stable coronary artery disease and previously implanted (>3 months) bare-
metal stent were included in the study. Two groups were formed according to angiographic results as Group 1 (=50% in-stent

stenosis) and Group 2 (<50% in-stent stenosis). Serum vitamin D measurements were performed by reverse-phase HPLC.

Results: The mean serum vitamin D levels were found to be significantly lower in Group 1 compared to Group 2 (17.7 +
5.3 ng/mland 20.9 £ 6.7 ng/ml, p<0.01, respectively) and length of stent was longer in Group 1 compared to Group 2 (18.7
+ 53 mmand 17.1 £ 11.2 mm, p<0.01, respectively). In multivariate logistic regression analysis, only low level of serum
vitamin D and stent length were independent risk factors for bare-metal in-stent stenosis.

Conclusion: Low level of vitamin D might be related to fibrosis and inflammation resulting in in-stent stenosis. Further

studies are warranted to determine whether vitamin D supplementation could prevent progression of stent re-stenosis.
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Introduction

Serum 25-hydroxyvitamin D [25(0OH)D3] is the main circulating
form of vitamin D (Vit D). In cross-sectional and observational
studies, it has been shown that low levels of 25(0OH) D3 are
associated with increased prevalence of cardiovascular disease
(CVD) and risk factors.[1-5] Vitamin D deficiency is recently
recognized as an independent risk predictor for CVD. [1-5] The
pathobiologic mechanisms related these effects are unclear,
however a possible mechanism may be linked to vitamin D

regulation of related fibrotic pathways.[6]

Although drug-eluting stents (DES) are increasingly used for
their much lower in-stent stenosis rate compared to balloon
angioplasty, widespread use of bare metal stents (BMS)
are currently going on, especially in developing countries.
Bare metal stent successfully prevents abrupt closure of the
artery and reduces the restenosis rate. The efficacy of BMS
implantation was hugely hampered by vascular smooth muscle
cell proliferation and the resultant neointimal hyperplasia,

which is the main mechanism responsible for restenosis.[7]

The aim of the current study was to determine the relationship
between serum vitamin D level and coronary bare-metal in-stent

restenosis in patients with stable coronary artery disease (SCAD).
Material and Methods

A total of 243 consecutive patients with previously stented were
reviewed for possible contribution to the study. Diagnostic
coronary angiography was performed to all patients due to

anginal complaints and/or abnormal exercise/pharmacological
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Amag: Dusuk D vitamini diizeylerinin artmis kardiyovaskdler risk faktorleri ve yan etkiler ile iliskili oldugu gosterilmistir.
Galismamizda serum D vitamini diizeyi ile ¢iplak metal stent restenozu arasindaki iliski arastirildi.

Gerecg ve Yontemler: Calismaya stabil koroner arter hastaligi olan ve daha 6nce ¢iplak metal sten implante edilmis (> 3 ay)
olan toplam 181 hasta dahil edildi. Anjiyografik sonuglara gére Grup 1 (=% 50 stent darlidi) ve Grup 2 (<% 50 stent darlid)
olarak iki grup olusturuldu. Serum D vitamini 6l¢tiimleri ters faz HPLC ile yapild.

Bulgular: Ortalama serum D vitamini duizeyleri Grup 1'de Grup 2'ye gore anlaml derecede dusiik bulundu (sirasiyla 17.7
+5.3ng/mlve20.9+6.7ng/ml, p<0.001) ve stent uzunlugu Grup 1'de Grup 2'ye gdre daha uzun bulundu (sirasiyla 18.7
+53mmve 17.1 £11.2 mm, p <0.001). Cok degiskenli lojistik regresyon analizinde, sadece disiik serum D vitamini duizeyi
ve stent uzunlugu, ¢iplak metal stent restenozu icin bagimsiz risk faktorleriydi.

Sonug¢: Disik D vitamini diizeyi stent stentenozuna neden olan fibrozis ve inflamasyonla iliskili olabilir. D vitamini
takviyesinin stent restenozunu 6nleyip 6nleyemeyecegini belirlemek icin ileri calismalar yapilmasi 6nerilir.

Anahtar kelimeler: koroner arter hastaligi; stent restenozu; serum 25(0OH)D3

stress tests. However after performing below mentioned
exclusion criteria, we enrolled a total of 181 patients with
BMS. Two groups were performed according to angiographic
results that 106 patients having in-stent stenosis of at least 50%
formed Group 1 and the remaining 75 patients without stenosis
or with <50% stenosis as Group 2. Exclusion criteria included
patients having control coronary angiography within 3 months
of the first procedure (n=7), creatinine level exceeding 1.5 mg/
dl or calculated GFR <60 ml/min (n=25), any contraindication
to coronary angiography (n=1), and patients under vitamin
D supplements for various indications such as osteoporosis
(n=29). This study was approved by our Institutional Review
Board. Informed consent was obtained from all patients and the
principles of the Helsinki Declaration were followed.

Coronary angiography

Selective coronary angiography was performed via the femoral
or radial route by the Judkins technique. Two experienced
interventional cardiologists blinded to the study protocol
evaluated the coronary angiography results. With the contrast-
filled injection catheter as the calibration source, stenosis
% was measured by quantitative angiography on digital
angiograms by use of a validated automated edge detection
algorithm. An unforeshortened angiographic projection with
minimal degree of vessel overlap displaying the restenosis in
its sharpest and tightest view was used for analysis in acquired
images. Binary restenosis was defined as a stenosis diameter

of 250% in stented segment of the vessel.



Laboratory measurements

Just after selective coronary angiography, venous blood
samples were drawn from the patients for analyses of the
serum 25(0OH)D3 levels. Fasting plasma glucose, triglycerides,
total cholesterol, low-density lipoprotein cholesterol,
high-density lipoprotein cholesterol and creatinine were
determined by using standardized methods. Serum 25(OH)
D3 was determined by reverse-phase HPLC. The intraassay
percent coefficient of variation for this assay ranges from 1.9%
ata 25(0OH)D3 concentration of 61.5 ng/ml to 6.3% at a 25(0OH)
D3 concentration of 14.3 ng/ml. The interassay percent CV is
3.2% at a 25(0OH)D3 concentration of 59.8 ng/ml and 3.9% at
a 25(0H)D3 concentration of 14.3 ng/ml. Normal reference

values of our laboratory were 20.0-120.0 ng/ml.
Statistical analysis

Data were analyzed using SPSS 15.0 for Windows. Continuous
variables were expressed as mean = SD and categorical
variables as percentages. Kolmogorov-Smirnov test was used
for testing distribution of the data. Student’s t test was used
for normally distributing variables and Mann-Whitney U test
for variables without normal distribution. Multivariate logistic
regression analysis was used whether serum 25(0OH)D3 is an
independent risk factor for in-stent stenosis. A two-tailed p

value < 0.05 was regarded as significant.
Results

Baseline clinical, demographic and laboratory characteristics
of both groups were outlined in Table 1. Deficiency (<20 ng/
mL) and insufficiency (<30 ng/mL) of 25(OH)D3 were common
among our study population (107 patients 59% and 170
patients 93%, respectively). In Group 1, levels of 25(OH)D3
were lower (17.7 + 5.3 ng/ml and 20.9 £ 6.7 ng/ml, p<0.001,
respectively) and length of stent was longer than in Group 2
(18.7 £ 53 mm and 17.1 £ 11.2 mm, p<0.001, respectively).
Other parameters were comparable in Group 1 and 2. Variables
found to be statistically significant in univariate analysis
between Group 1 and 2 were entered into multivariate logistic
regression analysis. After multivariate analysis, level of vitamin
D and stent length were independent predictors of BMS in-
stent stenosis (Table 2). Considering to the ROC curve analysis,
the best cutoff value of vitamin D for estimating in-stent
restenosis was <16.9 ng/dl (AUC 0.618, p=0.006, Figure 1).
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Figure 1: Receiver operator characteristic (ROC) curve of Vitamin D

level for the development of bare-metal is-stent restenosis.
Discussion

Toourknowledge, thisis thefirst study to evaluate the relationship
between levels of 25(0OH)D3 and in-stent stenosis in patients with
SCAD. Our observations suggest that low levels of 25(0OH)D3 are

associated with an increased risk of in-stent stenosis.

Percutaneous coronary intervention (PCl) with stenting has
become a standard treatment option for coronary artery
disease (CAD). In-stent stenosis after PCl remains a challenging
clinical problem. The main mechanism responsible for
restenosis is neointimal proliferation, which is caused primarily
by the effects of vascular smooth muscle cell proliferation.[8]
This cell proliferation after stent implantation occurs both
early, as part of the acute injury response, and late, due
Although

formation is necessary for vessel healing after stenting

to inflammatory response. some neointima
to prevent exposure to the formed blood elements such
as platelets, excessive neointima formation, neointimal
hyperplasia, causes stenosis and narrows the luminal area of
the stent.[9] The vascular endothelium plays a central role in
maintaining vascular hemostasis via its anti-inflammatory and

antithrombotic properties.[10]

Vitamin D induces the production of prostacyclin by vascular

smooth muscle cells, which prevents thrombus formation, cell
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adhesion, and smooth muscle cell proliferation.[11] Vitamin D
can directly affect the development of CAD with some possible
mechanisms including reduction in inflammation, suppression
of the renin-angiotensin-aldosteron system, and modulation
of cardiovascular remodeling. Also vitamin D acts as a direct
factor on cardiac tissues and the vasculature. In vitro and in vivo
studies have evaluated its role acting directly on cardiac tissue,
especially in response to injury. Vitamin D inhibits pro-fibrotic
inflammatory markers, suggesting that vitamin D might also
have a direct effect on the vascular tissue in response to injury.
[12] In a double-blind, randomized, placebo-controlled trial of
vitamin D supplementation (a daily supplement of 50 ng (2000
IU) cholecalciferol) in subjects with congestive heart failure
demonstrated significant reductions in inflammatory cytokines.
[13] Therefore, Vit D may reduce cardiovascular risk by inhibiting
vascular smooth muscle proliferation via decreasing calcium
cellular influx and increasing matrix Gla protein and reducing
inflammation via inhibiting cyclooxygenase 2 pathway, matrix
metalloproteinase 9 and several proinflammatory cytokines.[14]
Vitamin D induces its nuclear receptor and modulates related
transcription factors resulting in anti-fibrotic signaling pathways
in smooth muscle cells characterized by inhibiting expression of
pro-fibrotic markers and increasing expression of anti-fibrotic
markers leading to an effective reduction in collagen synthesis,
and supports the emerging clinical findings linking vitamin D

deficiency to adverse cardiovascular events.[15]

Al Mheid et al. showed that vitamin D insufficiency was
associated with increased arterial stiffness and endothelial
dysfunction in healthy humans.[16] Investigators found that
vitamin D supplementation improves endothelial function,
in patients with diabetes and in healthy adults with vitamin
D-insufficiency.[17,18] Motiwala et al have recently reviewed
prospective cohort and randomized clinical trials that studied
the association between serum vitamin D and CVD.[19] A low
level of serum 25 (OH)D3 has been found as a risk factor for
CAD and cardiovascular death. In addition, multiple recent
epidemiologic and prospective studies have showed a strong
association between vitamin D insufficiency and risk of CVD,
diabetes mellitus, metabolic syndrome, obesity, hypertension,
peripheral vascular disease, ischemic heart disease, sudden
cardiac death, and heart failure.[20-24]

It was recently demonstrated that serum 25(0OH)D3 levels are



inversely associated with coronary lesion severity established
by coronary angiography.[25] This data suggests that vitamin
D may play a role in the development and progression of
atherosclerosis. These findings should be confirmed by larger
trials and determined whether vitamin D supplementation
prevent the development of CVD. Prospective, randomized and
placebo-controlled studies evaluating the effect of vitamin D
supplementation on in-stent stenosis are needed before the

use of this therapy for patients who have received a stent.
Study limitations

One of the major limitations of our study was limited sample
size. Second, only patients with anginal complaints orischemia
demonstrated with non-invasive tests were taken in the study.
Moreover in-stent restenosis were not evaluated by vascular
imaging such as IVUS or OCT. Our study was an observational
cross-sectional study that a causative association between
serum vitamin D and in-stent stenosis cannot be defined.
Geography, seasonality, latitude, and altitude presumably
as a result of sunlight exposure can influence levels of
vitamin D. 25(0OH)D3 has a relatively long circulating half-life
(approximately 3 weeks) and is considered a good biomarker,
but serum vitamin D levels may change throughout the day
and season of the year. A single measurement of vitamin D
may not reflect lifetime status, and coronary atherosclerosis
progresses over many years. The reason for the lower range of
serum vitamin D levels in our study was explained probably
with the minimum effect of the sunlight exposure between
the autumn and winter months. On the other hand, we did not
evaluate uric acid, hs-CRP, monocytes, lymphosites and other
inflammatory markers which contribute development of CAD.
Conclusion

Low level of Vitamin D might be related to fibrosis and
inflammation resulting in in-stent stenosis. Further studies are
warranted to determine whether vitamin D supplementation
could prevent progression of stent restenosis.
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Comparison between pregnant Syrian refugees and Turkish residents
in terms of a history of multiple cesarean sections

Gecirilmis multipl sezaryen dykdisti bakimindan Suriyeli miilteci ve
yerlesik Tiirk vatandasi gebelerin karsilastiriimasi

Hakan COKMEZ*[O, Cetin AYDINO

Izmir Ataturk Training and Research Hospital, Department of Gynaecology and Obstetrics, Izmir/TURKEY

Abstract

Aim: To compare pregnancy outcomes between pregnant Syrian refugees and Turkish citizens with a history of multiple

cesarean sections.

Material and Methods: The pregnant women included in this retrospective cohort study were Syrian refugees and
resident Turkish citizens with a history of multiple cesarean sections who were admitted between January 1 2017 and
August 1 2018 in a tertiary hospital. All data about the demographics, multiple cesarean numbers, emergent/elective

cesarean numbers, hematocrit values, and neonatal birth weights were comparatively analyzed between the two groups.

Results: The Syrian refugee group had a higher ratio of women with a history of >2 cesarean sections than the Turkish citizen
group (23.2% vs 11.1%, p<0.05). The ratio of urgent cesarean section operations were higher in the Syrian refugee group than
in the Turkish citizen group (69.6% vs 55.4%, p<0.05). The Syrian refugee group had longer pregnancy duration (39.08+1.01
vs 38.46+1.50 weeks, p<0.001) and lower neonatal birth weights (3117.83+363.36 g vs 3230.93+472.67 g, p<0.05).

Conclusion: Our data suggested a significant relationship between a history of >2 cesarean sections and the pregnant
Syrian refugees. The Syrian refugees had longer pregnancy duration, lower neonatal birth weights, and a higher rate of
emergency cesarean sections. Therefore, we think that complications related to caesarean section may increase gradually

over time in Syrian refugee pregnant women.
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Oz
Amag: Suriyeli milteci ve yerlesik Turk vatandasi gebelerin, gebelik sonuglarini gecirilmis sezaryen sayisi bakimindan

karsilastirmak.

Gereg ve Yontemler: Bu retrospektif kohort calismaya 1 Ocak 2017 ile 1 Agustos 2018 tarihleri arasinda, tG¢lincii basamak
bir hastanede sezaryen dogumu gergeklesmis, multiple sezaryen dykusiine sahip Suriyeli multeci ve yerlesik Tirk vatandasi
gebeler dahil edildi. iki grup demografik veriler, gecirilmis sezaryen sayilar, acil/elektif sezaryen sayilari, hematokrit

diizeyleri ve yenidogan agirliklari bakimindan karsilastirilarak analiz edildi.

Bulgular: Suriyeli multeci gebeler arasinda >2 multiple sezaryen dykusiine sahip kadin orani yerlesik Turk vatandaslari
gebelerden fazlaydi (sirasiyla, %23,2; %11,1; p<0,05). Acil sezaryen dogum orani Suriyeli miilteci gebelerde yerlesik Ttirk
vatandasi gebelere gore daha fazlaydi (sirasiyla %69,6; %55,4; p<0,05). Suriyeli milteci grubu daha uzun gebelik siiresine
(39,08 + 1,01 vs. 38,46 + 1,50 hafta, p <0,001) ve daha disiik yenidogan dogum agirligina (3117,83 + 363,36 g vs. 3230,93
+ 472,67 g; p <0,05) sahipti.

Sonug: Bulgularimiz >2 sezaryen Oykisi ile Suriyeli multeci gebeler arasinda anlamli bir iliski oldugunu gostermistir.
Suriyeli multecilerde gebelik siiresi daha uzundu, yenidogan dogum agirliklari daha diistiktii ve daha yiiksek acil sezaryen

oranlarl mevcuttu. Bu nedenle, Suriyeli milteci gebelerde sezaryen ile iliskili komplikasyonlarin zaman icerisinde giderek

artabilecegini dislinliyoruz.

Introduction

Turkey has accommodated the most number of Syrian
refugees worldwide, with women aged between 19 and 24
years accounting for 640,000 of these refugees.[1] Studies
involving different ethnic groups have shown that cases
of poor maternal and fetal outcomes have increased in
refugee communities.[2,3] Recent studies have revealed that
pregnant Syrian refugees go into labor with lower hematocrit
and hemoglobin levels than pregnant Turkish citizens.[4,5]
Poor maternal outcomes are related to a history of more
than 2 cesarean sections [6] and anemia [7] in both women.
However, there has been no study that compared the number
of cesarean sections and complications between pregnant
Syrian refugees and settled Turkish citizens with a history of

repeated cesarean sections.

The aim of this study was to compare the pregnancy outcomes
of pregnant Syrian refugees and Turkish citizens with a history

of repeated cesarean sections.
Material and Methods

The data of this retrospective study were obtained by reviewing

the hospital records of 340 pregnant women who had repeated

244

Anahtar kelimeler: miilteciler; gebelik sonuclari; prenatal bakim; sezaryen

cesarean deliveries between January 1, 2017 and August 1,
2018 in our institution. The study protocol was approved by the
ethics committee of our institution (#336/2018). The study was
performed in accordance with the ethical standards stipulated
in the recent version of the 1964 Declaration of Helsinki, as
revised in 2013. Given the retrospective design of the study and
anonymized data used in the analyses, informed consent was

not obtained from the patients.

The patients included in the study were divided into the
Syrian refugee and Turkish citizen groups. The demographic
data, hematocrit values before and after cesarean delivery,
operative durations, blood transfusion, obstetric complications
(placental ablatio, placenta previa and acreata, pre-eclampsia,
uterine atony), and neonatal birth weights were analyzed and

compared between the two groups.

In our study, patients who were admitted to our institution with
Syrian refugee identity card given by the Republic of Turkey
were referred to as Syrian refugees. Patients who were admitted
to our institution with "Turkish citizen ID card" given by the

Republic of Turkey was referred to as resident Turkish citizens.

Pregnant women with a previous cesarean section were included



in the study. Furthermore, the cases were analyzed in terms
of the number of previous cesarean sections and divided into
the following two groups: those with a history of >2 cesarean

deliveries and those with a history of <2 cesarean deliveries.

The hematocrit value was expressed as the percentage of
packed erythrocytes detected by a whole blood count analyzer
(XN-1000 analyzer, Sysmex, Kobe, Japan) in a venous blood
sample taken into a tube with ethylenediamine tetraacetic
acid. Preoperative hematocrit values for elective cases were
obtained from routine hemogram results at 15 days before
the cesarean section according to the protocol of our clinic.
Preoperative hematocrit values for emergency cases were
obtained from the results of the hemogram examination
performed at the time of admission. Postoperative hematocrit
value was obtained from the postoperative 24-hour
hemogram examination results [8]. If erythrocyte suspension
was applied to the patients for any reason in the period until
admission to the clinic and routine postoperative 24-hour
hemogram examination, postoperative hematocrit data were

not included in the analysis.

The operation duration was determined from the data recorded
in minute by a staff member in the operating room. This is the
period from the time of the skin incision until the end of the skin

suture. Operative duration was expressed in minutes.

The weight of the newborn was obtained from the data
entered by the pediatric nurse after weighing the newborn
in the electronic baby balance inside the operating room
and recorded in grams in the patient file. Birth weight was

expressed in grams.

Cesarean section was defined as elective cesarean section
in women who had a scheduled cesarean section because
of repeated cesarean indication from the obstetric clinic of
our institution. Those with a history of multiple cesarean
sections who were admitted to the emergency department
and underwent cesarean section were referred to as cases of

emergency cesarean section.

Pregnant women at =24 weeks gestation who had a cesarean
section at our institution and had at least two antenatal follow-
up visits in our outpatient clinic were included in the study.
The birth week of the women whose last menstrual date data

could not be found in the patient file was calculated according
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to the week determined according to fetal crown-rump length
(CRL) measurements if the obstetric ultrasound was performed
in the first trimester of pregnancy, and women without
this data were excluded from the study. Pregnant women
with chronic disease (Type 1 or 2 diabetes, rheumatologic
or autoimmune disease, cardiovascular diseases, chronic
infections) were excluded from the study. In addition, cases of
multiple pregnancies were excluded. Patients who underwent
myomectomy, adnexal cyst excision and scar revision during
cesarean section were also excluded from the study to reduce

the variation of operative durations.

Continuous data were expressed as mean + standard deviation
and categorical data were expressed as numbers and
percentages. Continuous data with normal distribution were
analyzed by Student’s t-test and non-normally distributed
continuous data were compared with Mann-Whitney U test.
Categorical data were compared using Pearson’s chi-squared
and Fisher’s exact tests. All calculations are based on IBM SPSS
Statistics for Windows, Version 20.0. (IBM Corp., Armonk, NY).

Significance was evaluated at a minimum level of p<0.05.
Results

During the study period, among the 340 cases, 69 (20.3%) Syrian
refugeesand 271 (79.7%) Turkish citizens met theinclusion criteria.
When all the cases were considered thoroughly, patients’median
age was 29 (range: 17-43) years, median preoperative hematocrit
value was 35% (range: 23%-43%), median postoperative
hematocrit value was 32% (22%-42%), and the median operative
duration was 50 (31-72) minutes. A total of 198 (58.2%) cases
were emergency cesarean sections and 142 (41.8%) were elective
cesarean sections. The numbers of obstetric complications for all
the cases were as follows: 19 (5.6%) cases of atony, 5 (1.5%) cases
of ablatio placenta, 8 (2.4%) cases of preeclampsia, and 1 (0.3%)

case of subtotal placenta previa.

The outcomes, which were obtained as a result of comparing
and separately analyzing the demographic, laboratory, and
operative data of both groups, are shown in Table 1. Although
the erythrocyte suspension was applied to 3 (4.3%) women in
the Syrian refugee group and 15 (5.5%) women in the Turkish
citizen group, no significant difference was observed between

the two groups (p=0.694).
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In allwomen, 294 (86.5%) o have had <2 cesareans previously and
46 (13.5%) have had >two cesareans previously. The percentage
distribution of Syrian refugees and Turkish citizens according to

the history of cesarean sections (<2vs >2) is presented in Figure 1.
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Figure1. Percentage distribution of pregnant Syrian refugees and resident

Turkish citizens according to the number of previous cesarean section
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The results of the comparative analysis of the average

postoperative hematocrit levels and average operative
durations between Syrian refugees and Turkish citizens are

presented in Table 2.
Discussion

Our study is the first study that compared the maternal and
fetal outcomes between Syrian refugees and resident Turkish
citizens with a history of cesarean section. Our most important
finding was that pregnant Syrian refugee women are more
likely to have >2 previous cesarean sections compared to
resident Turkish citizens. Before the Syrian civil war, Syria had
a cesarean rate of 15.0%, ranging from 5.3% to 26.2% in the
Arab region.[9] In a study investigating the cesarean section
rate among Syrian refugees in Lebanon, the rate of cesarean
section was found to be higher in Syrian refugees than in
resident Lebanese citizens.[10] In the same study, this rate
was caused by the limited access to adequate health services
among Syrian refugees. Owing to the increasing number
of Syrian refugees migrating in Turkey for the past 10 years,
approximately 700,000 women aged 19-44 years are added
to the national population.[1] In addition, Turkey has lesser
number of medical doctors when compared to the proportion

of the population in European countries.[11] Moreover, since
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Syrian refugees continue to migrate in the country, they have
lesser access to health care services than Turkish residents.[11]
Indeed, Erenel et al.[5] found that Syrian refugees received
lesser antenatal follow-up than Turkish residents. Moreover,
in pregnant Syrian refugees, psychological traumas caused by
war and migration [12] and fears about losing the baby during
vaginal delivery are frequent.[13,14] Thus, over the years,
these conditions may have led to an increase in the number
of pregnant Syrian refugees with a history of cesarean section.
Further, the tendency to have many children is high among
Syrian women because of the value system of the Syrian society
[15]. In our case series, two of the Syrian pregnant refugees had
their fifth cesarean section. Moreover, Huster et al.[10] have
also reported of a pregnant Syrian refugee who underwent a

tenth cesarean operation at a health center in Lebanon.

In our study, when comparing the gestation periods between
the two groups, Syrian refugees had significantly longer
pregnancy duration. Moreover, we found that there were
significantly more cases of emergency cesarean sections in the
Syrian refugee group than in the Turkish citizen group. In our
clinic, those with a history of cesarean section are scheduled for
elective cesarean section after the 39th week of gestation. The
inadequate antenatal follow-up among the pregnant Syrian
refugees [5,16,17] may have caused the low rate of scheduled
elective cesarean sections, which might have led to the longer
average gestational age among Syrian refugees. Therefore,
Syrian refugees may have undergone more emergency
cesarean operations than the resident Turkish citizens. Despite
the longer gestational age among Syrian refugees, the birth
weight of their newborns was significantly lower, this finding
was comparable to those of previous studies conducted in
Turkey.[4,5,17,18]

In our study, no significant difference was found in placental

dysfunctional diseases (placental ablation, pre-eclampsia,
intrauterine growth retardation) between the two groups.
In some studies comparing pregnant Syrian refugees with
pregnant resident Turkish citizens, no difference was found in

terms of poor pregnancy outcomes.[5,19]

Regarding age, The Syrian refugees were mostly younger,
which are comparable to most studies [4,5,17], except that
conducted by Gungor et al. [19] Moreover, Tirkay et al.[18]
and Alnuaimi et al.[20] found that adolescent pregnancies

were significantly more frequent among Syrian refugees.

In countries hosting Syrian refugees, longer-term health
policies, rather than immediate measures, are being established
for this population.[21,22] Thus, this may have cause the lesser
incidence of prepartum anemia among pregnant Syrian
refugees investigated after 2016 [19] and even in current studies
than those investigated before 2016.[5,17]

In terms of postpartum hematocrit values, a significant difference
was found between those women with a history >2 cesarean
sections and those women with a history <2 cesarean sections
in both groups. Women with a history of >2 cesarean sections
had significantly longer operative time than those with a history
<2 cesarean sections. However, the postpartum hematocrit
values did not differ between the two groups, indicating that the
postpartum hematocrit values are not related to operative time

or the number of previous cesarean sections.

The strength of our study are as follows: no patient had missing
data in their files owing to the presence of translators in our
hospital during the study period, and our study was the first
study that have compared pregnant Syrian refugees and Turkey
citizens with a history of previous cesarean section. However,

our study has several limitations. Our study had a retrospective
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design and sample size owing to our strict inclusion and
exclusion criteria. Neonatal outcomes data were limited due
to the lack of on-call pediatricians and neonatal intensive care
units. We believe that more studies are needed to investigate
the effect of this relationship on pregnancy outcomes.
Conclusion

Among Syrian refugees the higher number of a history of
>2 cesarean sections observed. Therefore, we consider that
cesarean section related complications may increase gradually
over time in Syrian refugee pregnant women.
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Diagnostic role of NLR, MLR and PLR in patients with lipoma and
liposarcoma

Lipom ve liposarkomlu hastalarda NLR, MLR ve PLR'nin tanisal rolti
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Abstract

Aim: The aim of this study is to investigate the diagnostic role of Neutrophil-to-lymphocyte ratio (NLR), Monocyte-to-
lymphocyte ratio (MLR) and Platelet-to-lymphocyte ratio (PLR) in patients with lipoma and liposarcoma.

Material and Methods: Patients operated for lipoma and liposarcoma at our institution between 2015 and 2019 were
included in this retrospective study. A total of 92 patients with 44 lipoma and 48 liposarcoma were included in this study.
The results of the complete blood count before treatment were retrospectively analyzed. 94 patients with complete blood
count results admitted to the same center for reasons other than fracture, infection or tumors with similar age and sex to

the aforementioned study group were included as healthy controls.

Results: The average age of lipoma, liposarcoma and control groups included in the study was 55.3 + 11.6, 48.9 + 14.7
and 52.1 £ 11.7, respectively. While 50% of lipomas are located on the thigh and 40.9% are on the shoulder, 72.9% of the
liposarcomas are located on the thigh. NLR values of the liposarcoma group were significantly higher than the control
group. It was observed that PLR values did not differ significantly between groups. It was noted that MLR values were
statistically significantly higher in the liposarcoma group than in the lipoma group. A significant but weak AUC value (AUC
= 0.620, p = 0.020) was obtained for NLR. When the cut-off value and sensitivity, specificity, + LHR, PPV and NPV values
of these cut off values are examined, NLR 1.83 and above values; It pointed out that his predictability was poor in the

diagnostic approach for liposarcoma.

Conclusion: Consequently, lipoma and liposarcoma are the most common forms of benign and malignant soft tissue

tumors. NLR and MLR may be valuable in the diagnosis of liposarcoma, but more studies are needed in this regard.
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0z
Amag: Bu calismanin amaci, lipoma ve liposarkomlu hastalarda Notrofil / lenfosit oraninin (NLR), Monosit / lenfosit oraninin

(MLR) ve Trombosit-lenfosit oraninin (PLR) tanisal roltini arastirmaktir.

Gereg ve Yontemler: 2015-2019 yillari arasinda kurumumuzda lipom ve liposarkom nedeniyle opere edilen hastalar bu
retrospektif calismaya alindi. Bu ¢alismaya 44 lipoma ve 48 liposarkomlu 92 hasta dahil edildi. Tedaviden 6nce tam kan
sayimi sonuclari geriye doniik olarak analiz edildi. Yukarida belirtilen ¢alisma grubuna benzer yas ve cinsiyete benzer kirik,
enfeksiyon veya tiimorler disindaki nedenlerle ayni merkeze kabul edilen tam kan sayimi sonuglari olan 94 hasta saghkli

kontroller olarak dahil edildi.

Bulgular: Calismaya dahil edilen lipom, liposarkom ve kontrol gruplarinin yas ortalamasi sirasiyla 55.3 + 11.6, 48.9 + 14.7
ve 52.1 + 11.7 idi. Lipomlarin% 50'si uylukta,% 40.9'u omuzda bulunurken, liposarkomlarin% 72.9'u uylukta bulunur.
Liposarkom grubunun NLR degerleri kontrol grubundan anlamli olarak yiiksekti. PLR degerlerinin gruplar arasinda anlamli
farklilik gostermedigi gozlendi. Lipozarkom grubunda MLR degerlerinin lipoma grubuna gore istatistiksel olarak anlamli
derecede yiksek oldugu kaydedildi. NLR icin anlamli fakat zayif bir AUC degeri (AUC = 0.620, p = 0.020) elde edildi. Bu
kesme degerlerinin kesme degeri ve duyarlhgi, 6zgilliga, + LHR, PPV ve NPV degerleri incelendiginde NLR 1.83 ve uzeri

degerler; Liposarkom icin tanisal yaklasimda 6ngortlebilirliginin zayif olduguna dikkat ¢ekti.

Sonug: Sonug olarak, lipom ve liposarkom, benign ve malign yumusak doku tiimorlerinin en yaygin formlaridir. NLR ve

Introduction

Lipomas are very common benign neoplastic mesenchymal
tumors arising from adipose tissue, while liposarcomas
are the most common soft tissue sarcomas in adults and
make up about 20% of all soft tissue malignancies.[1] While
lipomas are limited masses of mature adipocytes that do not
show cellular atypia, liposarcomas originate from primitive
mesenchymal cells with much potential rather than mature
adipose tissue.[2] Liposarcomas usually originate from the
extremities, especially the thigh, retroperitoneum, groin and
paratesticular areas.[3, 4] Differential diagnosis is performed
clinically, radiologically and pathologically, but the need for
a reliable and easily generalizable criteria is evident however
there are no specific biomarker available in the clinical setting
despite ongoing studies.[5]

the
inflammatory response play an important role in cancer

The tumor microenvironment and, in particular,
development and progression and may be associated with
systemic inflammation. [6] Recently, some inflammation
parameters, originated from routine complete blood count
(CBQ), have been investigated as potential biomarkers with

mixed results and no consensus so far regarding its accuracy
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MLR, liposarkom tanisinda degerli olabilir, ancak bu konuda daha fazla calismaya ihtiyag vardir.

Anahtar kelimeler: Lipom; liposarkom; notrofil-lenfosit orani; monosit-lenfosit orani; trombosit-lenfosit orani

and clinical usefulness: neutrophil-to-lymphocyte ratio
(NLR), monocyte-to-lymphocyte ratio (MLR) and platelet-to-
lymphocyte ratio (PLR). [7] Therefore, we aimed to investigate
the diagnostic role of NLR, MLR and PLR in patients with

lipoma and liposarcoma in this study.
Material and Methods

Patients diagnosed with lipoma and liposarcoma in our
institution between 2015 and 2019 were included in this
retrospective study. Ninety-two patients were identified in
the institutional patient database and age, sex, location and
type of tumor, pre-treatment complete blood count results
were acquired retrospectively. Of 92 identified patients (51
males, 41 females) 44 were diagnosed with lipoma and 48
with liposarcoma. Ninety-four with complete blood count
results admitted to the same center for reasons other than
fracture, infection or tumors with similar age and sex to
the aforementioned study group were included as healthy
controls. Patients without necessary information or with high
c-reactive protein or procalcitonin were excluded from the
study. NLR.MLR and PLR were calculated as the absolute count
of neutrophil,monocyte and platelet, respectively, divided
by the absolute lymphocyte count. This study was approved



by our Institutional Review Board. Informed consent was
obtained from all patients and the principles of the Helsinki
Declaration were followed.

Statistical analysis

Statistical analyses were done using IBM SPSS Statistics
for Windows, version 22.0 (IBM Corp., Armonk, N.Y.,, USA).
Descriptive statistics are presented as numbers and
percentages for categorical variables and mean * standard
deviation, median (minimum value - maximum value) for
continuous variables. Normal distribution for continuous
variables were assessed with visual (histograms and
probability graphics) and analytic methods (Kolmogorov-
Smirnov and Shapiro-Wilk’s test). In the data that do not fit
the normal distribution, Mann-Whitney U test was used for
comparison analysis between the two independent groups.
Comparison analyses for categorical variables between
independent groups were done by chi-square test.Diagnostic
and prognostic values of pre-treatment NLR was assessed
using receiver operating curve (ROC) analysis. The area under
the ROC curve (AUQ) results were considered excellent for
AUC values between 0.9-1, good for AUC values between 0.8-
0.9, fair for AUC values between 0.7-0.8, poor for AUC values
between 0.6-0.7 and failed for AUC values between 0.5-0.6
(1,2). Results following ROC analysis; area under curve (AUC)
and cut-off values, sensitivity and specificity of these cut-offs
values, likelihood ratio PPD and NPD are presented. P < 0.05

was considered to be statistically significant.[8, 9]
Results

A total of 92 patients with 44 lipoma and 48 liposarcoma were
included in this study. While 50% of lipomas are located on the
thigh and 40.9% on the shoulder, 72.9% of the liposarcomas
are located on the thigh (table 1). All lipomas were removed
by excision and all liposarcomas were removed by wide
resection. Comparison analysis of the control group included
in the study with both patient groups are presented in table
2. While the gender distribution of the control group and
lipoma and liposarcoma patients were similar (p = 0.081 and
0.314), it was observed that male patients were more frequent
in the liposarcoma group than the lipoma group (p = 0.013).
Age of liposarcoma group was significantly lower than lipoma
group (p = 0.013). It was observed that the NLR values of the
liposarcoma group were significantly higher than the control
group (p = 0.020). PLR values did not differ significantly
between the groups (p = 0.110, p = 0.931 and 0.159). It was
noted that MLR values were statistically significantly higher in
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liposarcoma group than lipoma group (p = 0.035) (table 2).

Since NLR showed significant differences in liposarcoma
and control group comparison analyzes, we evaluated the
diagnostic predictability for liposarcoma with ROC analysis (fig
1). According to Table 3, a significant but weak AUC value (AUC
= 0.620, p = 0.020) was obtained for NLR. When the cut-off
value and sensitivity, specificity, + LHR, PPV and NPV values of
these cut off values are examined, NLR 1.83 and above values;
It pointed out that his predictability was poor in the diagnostic
approach for liposarcoma (Sensitivity = 56.3%, specificity =
60%, + LHR = 1.4, PPV = 41.5% and NPV = 72.7) (Table 3).
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Figure 1. Receiver operating characteristic (ROC) curve for the NLR
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Discussion

Lipoma and liposarcoma are the most common benign and
malignant soft tissue tumors, respectively. [1] Our study shows
that NLR and MLR can be useful in the differential diagnosis of
lipoma and liposarcoma.

The relationship between inflammation and tumors is well
established. Inflammation can increase the risk of cancer
and promote carcinogenesis. [10] Although it is not clearly
understood which mechanisms cause this relationship, some
theories have been suggested. Tumor-related inflammation
may cause direct or indirect increases in cytokines, inhibition
of apoptosis, and increases in angiogenesis. [11] Tumor cells
release granulocyte colony-stimulating factor (GCSF) that
can trigger neutrophilia. Neutrophils play a role in tumor
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angiogenesis by producing proangiogenic factors such as

vascular endothelial growth factor, matrix metalloproteinase,
interleukin-8, and elastases. [12]Based on this information,
NLR, MLR and PLR, whose relationship with most cancer has
been investigated; We investigated its role in the diagnosis of
lipoma and liposarcoma.

Systemic inflammatory biomarkers such as NLR, MLR and
PLR in clinical management of cancers have recently begun
to emerge as viable alternatives to traditional methods that
have been shown to be associated with diagnosis and / or
prognosis in different tumor types.[13-16] Current interest
in utilizing these ratios seem justified as these are readily
available values derived from routine complete blood count
with no economic burden. We recorded NLR, MLR and PLR

values from the routine complete blood count.



Hu et al. In 2018, they showed increased NLR in hepatocellular
cancer patients.[13] Similarly, Li et al. showed that NLR can be
used asadiagnostic markerin colorectal cancer.[14] Also Kemal
et al. found high NLR and PLR values in lung cancer patients
compared to healthy volunteers.[15] Likewise Nikoli¢ et al. In
2016, they showed that NLR and PLR values were significantly
higher in patients with lung cancer. [16] In our study, the
NLR value of the liposarcoma group was significantly higher

compared to the control group.

This study has some limitations. First, a significant but weak
cut-off value was found for NLR. Another limitation would be
retrospective, single-center nature of the study. We believe
that future studies with larger sample sizes are necessary to
further explore the characteristics of inflammation and role of

systemic inflammatory biomarkers in lipoma and liposarcoma.
Conclusion

Lipoma and liposarcoma are the most common forms of
benign and malignant soft tissue tumors. NLR and MLR may
be valuable in the diagnosis of liposarcoma, but more studies

are needed in this regard.
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Effects of isoflurane, ketamine and dantrolene on apoptosis in the rat
hippocampus

Sican hipokampulisiinde izofluran, ketamin ve dantrolenin apoptozis
lizerine etkileri
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Abstract

Aim: Since both isoflurane and ketamine were already known to cause neurodegenerative apoptotic effects and
dantrolene was known to inhibit degeneration, we investigated whether dantrolene could play a cytoprotective role under
isoflurane and/or ketamine anesthesia. Therefore, we aimed to determine caspase activation as a marker of apoptosis in
hippocampus (CA1 and dentate gyrus regions) of rats exposed to either administration of isoflurane with or without
ketamine and dantrolene or isoflurane+ketamine+dantrolene.

Material and Methods: Thirty Wistar male rats were randomly assigned to five groups. Only oxygen 100% was administered
into the closed cage for 2 hours in the control group (group A) whereas in the four study groups (as B,C,D and E), either
1.4% isoflurane alone in 100% oxygen was administered (group B) or 1.4% isoflurane in 100% oxygen was administered 60
minutes after intraperitoneal (ip) injection of dantrolene 10 mg/kg (group C), subcutaneous (sc) ketamine 40 mg/kg (group
D) or ip dantrolene + sc ketamine (group E). Rats were sacrified to perform histopathologic and immunohistochemical
analysis (hematoxylin staining caspase activation).

Results: Isoflurane alone (group B) and isoflurane+ketamine (group D) exposure to rats resulted in a significantly increased
caspase activation when compared to control (group A) and dantrolene inhibited isoflurane + ketamine induced apoptosis
in the hippocampus.

Conclusion: Isoflurane with or without ketamine caused neuroapoptosis in rats and dantrolene attenuated the apoptotic
effect of both isoflurane and isoflurane+ketamine by decreasing caspase activation. These results might have an important
promising role in anesthetic choice for specific susceptible group after further clinical studies.
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Oz

Amag: Hem izofluran ve ketaminin nérodejeneratif apoptotik etkileri gosterilmis hem de dantrolenin dejenerasyonu
inhibe ettigi bilindigi icin biz izofluran ve/veya ketamin anestezisi altinda dantrolenin sitoprotekif bir roli olup
olamayacagini arastirdik. Bu nedenle sican hipokampiisiinde (CA1 ve dentat girus bolgelerinde) apoptozisin belirteci olan
kaspaz aktivasyonunu; izoflurani ketamin ve dantrolen varken veya yokken veya izofluran+ketamin+dantrolen varliginda
belirlemeyi amacladik

Gereg ve Yontemler: Wistar 30 erkek sican rastgele bes gruba ayrildi. Kontrol grubunda (grup A) 2 saat sadece %100 oksijen
verilirken, calisma grubunda (B, C, D ve E) ya sadece %100 oksijen icinde %1.4 izofluran (grup B) veya intraperitoneal (ip)
dantrolen 10 mg/kg enjeksiyonundan (grup C), subkutan (sk) ketamin 40 mg/kg enjeksiyonundan (group D) ya daip dantrolen
+ sk ketamine enjeksiyonundan (group E) 60 dk sonra %100 oksijen icinde %1.4 izofluran uygulanmistir. Sonra sicanlar
histopatolojik ve immunohistokimyasal inceleme (hematoxylin boyama ile kaspas aktivasyonu) icin sakrifiye edilmislerdir.
Bulgular: Sadece izofluran (grup B) ve izofluran+ketamine (grup D) maruz kalan sicanlarda kontrol grubuna (grup A) gére
hipokampusde kaspas aktivasyonunda onemli artis ile dantrolenin izofluran+ketaminle indiiklenmis apoptozisi inhibe
ettigi gozlendi.

Sonug: izofluranin ketamine varken ya da yokken sicanda néroapoptozise neden oldugu ve dantrolenle; izofluran ve
izofluran+ketaminin apoptotik etkisinin azalan kaspaz aktivasyonuyla oldugu gosterilmistir. Bu sonuclar ileri klinik

calismalardan sonra duyarl gruplarin anestezi se¢imde rol oynabilir.

Anahtar kelimeler: 1zofluran; ketamin; dantrolen; apoptozis

Introduction

Neurodegeneration in developing animals following exposure
to anesthetics has been established with intravenous or
inhalational anesthetics [1]. Among commonly used general
anesthetics in practice, isoflurane and ketamine were
associated with neurodegenerative apoptotic effects [2-5].
Based on the biochemical evidences, caspase activation in
execution of apoptosis include initiation of either intrinsic or
extrinsic pathway. Both pathways converge at the activaton
of effector caspase-3 which cleaves several cellular proteins,
finally leading to apoptosis [6].
induced apoptosis was inhibited by dantrolene. Thus, a pivotal

Additonally, isoflurane

cytoprotective role for dantrolene, which is a ryanodine
receptor antagonist drug specifically used to treat malign
hyperthermia has been considered [7]. Therefore, we aimed
to investigate whether dantrolene could play a cytoprotective
role under isoflurane anesthesia with or without ketamine by
determining caspase activation as a marker of apoptosis in
hippocampus (CA1 and dentate gyrus regions) of rats.

Material and Methods

After obtaining approval of Gazi University Animal Experiments
Local Ethics Committee (Resaerch Project number G.U.ET-10.088),
all procedures was carried out in accordance with the 'Care and
Use of Laboratory Animals' rules, 30 young adult male Wistar rats
weighing approximately 200+25 gram were housed with access to
food and water in special cages at 21+1°C within a room adjusted

12:12hour (h) light-dark cycle with lights on at 6 am for 7 days before
the onset of study. Afterwards rats were randomly assigned to five
groups as control (group A) and four study groups to administer
either isoflurane alone (group B), isoflurane+dantrolene (group C),
isoflurane+ketamine (group D) or isoflurane+ketamine+dantrolene
(group E) in order to investigate early apoptosis by detecting
caspase activation (caspase 3,8 and 9).

1. Group A (n=6)

Only 100% O2 was administered at 4 L/minute (min) for 2
hours in the control group.

2. Group B (n=6)

1.4% isoflurane in 100% O2 at 4 L/min was administered for 2 hours.
3. Group C (n=6)

Sixty minutes (min) after intraperitoneal (ip) injection of
dantrolene 10 mg/kg, 1.4% isoflurane in 100% O2 at 4 L/min
was administered for 2 hours.

4. Group D (n=6)

Sixty min after subcutaneous (sc) injection of ketamine 40 mg/
kg, 1.4% isoflurane in 100% O2 at 4 L/min was administered
for 2 hours.

5. Group E (n=6)

Sixty min after ip injection of dantrolene 10 mg/kg and sc
injection of ketamine 40 mg/kg, 1.4% isoflurane in 100% O2
at 4 L/min was administered for 2 hours.
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Anesthesia procedure

In all groups spontaneous breathing was maintained in the
closed cage which was considered as an anesthesia chamber
having gas inlet and outlet. Oxygen and end-tidal isoflurane
concentration in the chamber, heart rate and oxygen
saturation were monitorized and rectal temperature of rats
were kept approximately at 37.5 °C. All the experiments were
performed at the same time (7 am). Pressured oxygen tank
was connected to standard isoflurane vaporizator (Ohmeda®
Isotec 3 Abbott) to deliver 1.4% isoflurane in 100% O2 at a
flow rate of 4 L/min which was also connected to anesthesia
chamber via a line. Gas analyser detector was connected
to gas outlet of the anesthesia chamber. Both control and
study groups were kept 6 hours within the steel cage during
spontaneous breathing.

Sacrification procedure

After ip administration of ketamine 60 mg/kg, intracardiac
blood samples were collected by the principal investigator
and rats were sacrificed by exsanguination. Afterwards brain
tissue was removed rapidly. Tissue samples were placed at pH
7.4 1/15 u phosphate buffered 2.5% glutaraldehyde fixation
solution for further electron microscope evaluation. After
fixation, hippocampus was identified by vertical section.
Tissue samples of 1 cm3 fixed in 10% neutral formalin for 72
hours were embedded in paraffin for further evaluation under
light microscope.

Immunohistochemical procedure

Four um sections of brain tissues based on polylsine-covered
microscope slides from control group and study groups
were subjected to immunohistochemical staining. Caspase
activation to elucidate apoptosis was investigated in the
hippocampus (CA1 and dentate gyrus regions).

Detection of caspase activation

Caspase-9 (Caspase-9 LAB6/Ab- 4) rabbit polyclonal antibody
(Cat:RB-1205-P, Lot:1205P306), caspase-8 (Caspase-8 FLICE/Ab-4)
rabbit polyclonal antibody (Cat: RB-1200-P, Lot: 1200P708C) and
caspase-3 (Caspase-3CPP32/Ab-4) rabbit polyclonal antibody
(RB-1197-P, Lot: 1197P701) were applied. As a secondary kit,
Ultravision Detection System Anti-Rabbit HRP (RTU) (Cat: TP- 125
HL, Lot: PBN70509, Lab Vision, Fremont, USA) and HRP/AEC (Cat:
TA-007-HAC, Lot: 007HAC13565) were used.

Sections were kept overnight at 37°C in oven and then
temperature was raised to 57°C for substracting the
deparafinization and allowed for 1 hour. To complete the
deparafinization process, slides were exposed to xylene for
15 min twice, respectively 100%, 96% and 80%. Afterwards
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alcohol with water was applied every 10 minutes followed by
distilled water every 5 min twice to remove the alcohol.

For providing elucidation close to the receptor sites of
formaldehyde, sections were performed to 1M citrate bufferin
microwave (pH: 6.0) (Cat: AP-9003- 500, Lot: 9003LT13610, Lab
Vision, Fremont, USA). After cooling room temperature within
20 minutes, endogenous peroxidase activity was blocked with
hydrogen peroxide (Cat: TA-125-HP, Lot: 125HP14119, Lab
Vision, Fremont, USA) for 15 minutes. Then, the cross sections
were washed 3 times with PBS (Phosphate Buffer Saline) at pH:
7.4 after 3 minutes, epitopes were stabilized by application of
serum blocking solution. Ultra V Block (Cat: TA-125-UB, Lot:
AUB70803, LabVision, Fremont, USA) was applied for 5minutes.
Without washing, Caspase-8 (Cat: RB-1200-P, Lot: 1200P708C),
Caspase-9 (Cat: RB-1205-P, Lot: 1205P306) and Caspase-3 (RB-
1197-P, Lot: 1197P701) the primary antibodies were incubated
for 60 minutes. The cross sections were washed 3 times with
PBS at pH: 7.4 after 3 minutes. Then biotinylated secondary
antibody (Cat: TR-125-BN, Lot: RBN70115, Lab Vision, Fremont,
USA) was applied and streptavidin peroxidase (Cat: TS-125-
HR, Lot: SHR70515, Lab Vision, Fremont, USA) was applied to
the slides for 20 min.

After washing with PBS, AEC (3-amino-9-ethylcarbazole)
(Cat:TA-007-HAC, Lot: 007HAC13565, Lab Vision, Fremont,
USA) was used as chromogen to the sections. Finally, the
slides were stained with Mayer’s Hematoxylin (Cat: TA-125-MH,
Lot: AMH70809, Lab Vision, Fremont, USA) and were covered
with Ultramount (Cat: TA-125-UG, Lot: VM13518, Lab Vision,
Fremont, USA). Slides were examined under light microscope
(DM4000B Image Analyze System, Leica, Germany) and Leica
DFC280 plus camera. The number of immune positive cells
are measured manually by using Qwin software programme
in consecutive areas for serial cutaways taken from. A
semi-quantitative scoring system was used to assess the
immunolabeling intensity as descibed.[8]

Statistical analysis

Statistical analysis was performed with SPSS 15.0 computer
program. Results were presented as Mean + Standard Deviation
(SD). After descriptive statistics, mean caspase 3, 8 and 9 values
were compared with Kruskal-Wallis Variance Analysis. Then,
Mann Whitney U test followed by Bonferroni correction was
used to compare the differences among the groups. A p value
less than 0.05 was considered as statistically significant.

Results

Comparisons with respect to control (group A) and

combination of all three drugs (group E) were presented in
the tables 1 and 2.
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Caspase activity (3, 8 and 9) in the hippocampus CA1 region

Isoflurane alone (group B) and isoflurane+ketamine (group
D) resulted in increased caspase activation (caspase 3, 8 and
9) with respect to control (group A) (p=0.004). After exposure
of isoflurane+dantrolene (Group C), caspase activity did not
differ from the control group which can be explained by the
inhibitory effect of dantrolene on isoflurane induced caspase
activation. There was an increased caspase activity in group D
with respect to control. There was a decreased caspase activity
in group E because of inhibitory potential of dantrolene
againist neuroapoptosis.

There was a markedly increased caspase activity by
isoflurane+ketamine in group D which was affected by
addition of dantrolene to isoflurane+ketamine in group E.
After exposure of isoflurane+ketamine+dantrolene (Group
E), caspase 3 activity did not show any significant difference
with respect to control but caspase 8 and 9 were significantly
higher with respect to control group (p=0.004) (table 1).

Caspase activity (3, 8 and 9) in the dentate gyrus region

After exposure of isoflurane (group B) andisoflurane+ketamine
(group D), there was a significantly increased caspase
activation (caspase 3, 8 and 9) when compared to group A.

Exposure of isoflurane (group B) and isoflurane+ketamine
(group D) resulted in signicantly increased caspase activity
when compared to control. Of note, group E (isoflurane+
ketamine + dantrolene) and group A (control) were similar.
Caspase 3 and 9 in group B and caspase 3,8 and 9 activity in
group D were inhibited by isoflurane+ketamine+dantrolene
(group E) (p=0.004) (table 2).

Histopathologic findings

The immunoreactive cells in the hippocampus cross-sections
indicated with black arrow were displayed (figures 1 A, B,C, D, Eand F).

R > g

Figure 1.

Caspase 3 immunoreaction in the hippocampus
crossections indicated with an arrow (X). Immunoperoxidase &
hematoxilen staining, magnification X 400.

(A) CA1 areain group B

(B) dentate gyrus regions in group B

(C) CA1 areain group C

(D) dentate gyrus regions in group C

(E) CA1 areain group D

(F) dentate gyrus regions in group D
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Discussion

In the present study, we demonstrated that exposure of
isoflurane with or without ketamine significantly increased
the caspase activity (caspase 3, 8 and 9 positive neurons) in
the hippocampus where it is the major target site for general
anesthetics in the central nervous system. Our current data
also provided a couple of insights. First, although isoflurane
and ketamine were individually known to be associated with
neurodegeneration, more prominent neuroapoptotic effect
was observed after exposure to isoflurane plus ketamine
in terms of increased caspase activation. The reason how
we designed the study groups and why we selected these
anesthetics are; ketamine is an intravenous anesthetic agent
used forinduction of anesthesia and isoflurane is an anesthetic
commonly used for maintenance of anesthesia which means
these two anesthetics are used together in a consecutive
manner in a standard anesthesia practice. Secondly, we
might indirectly suggest that addition of dantrolene to
isoflurane+ketamine could have attenuated neuroapoptosis
via a potential inhibitory neuroprotective by decreasing
caspase activation in the current experimental setting.

Apoptotic effect of isoflurane was investigated by detecting
immunohisthochemical activity for caspase activity in rats exposed
to isoflurane at different concentrations with different durations.
Earlier trials reported that either a 6 h exposure of isoflurane in
combination with midazolam and nitrous oxide resulted in a
widespread apoptotic neurodegeneration or a 4-h administration
of isoflurane as a single anesthetic agent provoked brain cell death
followed by learning impairment, memory retention tests and
spatial learning later in adulthood [3,4].

After exposure of 1.4% isoflurane to prefrontal cortex of 5 to
6 month-old rats for 3 times with a 2-h duration every 15 min,
significantly higher caspase 3 expression than the control
group was observed [9]. When isoflurane 1%, 1.5% or 2% was
administered to 2 to 3-month old rats for a period of 1 h) [10],
prominent neurodegeneration was encountered 3 hours after
1% isoflurane exposure in the hippocampus CA1 region of
the rats. Similarly, we found a significantly increased caspase
activation in the hippocampus after 2 h administration of 1.4%
isoflurane with or without ketamine. In a study by Xie et al, when
rats were exposed to 1.4% isoflurane in 100% O2 for 2 hours in
closed cages [9], maximum immunohisthochemical activity
for caspase 3 at the cerebral cortex was found after 6 hours.
Therefore, we particularly evaluated the caspase activity in the
hippocampal CA1 and dentate gyrus areas 6 hours after 1.4%
isoflurane administration in order to find the maximum effect.
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Similar to isoflurane induced apoptotic effects, ketamine

caused an accelerated neurodegeneration/neuronal
apoptosis and neurocognitive deficit via caspase-3 activation
in newborn rats [5] Single or multiple consecutive doses
of ketamine (5 mg/kg, 10 mg/kg and 20 mg/kg) were
administered to 7 day-old rats subcutaneously to evaluate
caspase 3 activity at frontal cortex 6 hours after anesthesia.
Six consecutive doses of 5 mg/kg and 10 mg/kg ketamine and
single dose or 3 consecutive doses of 20 mg/kg ketamine did
not result any neurotoxic effect whereas 6 consecutive doses
of 20 mg/kg ketamine elevated caspase 3 activity [11]. Based
on these findings, we designed our study to use a single dose
of 40 mg/kg ketamine and observed elevated caspase activity

in rats treated with 1.4% isoflurane for 2 hours.

Apoptotic effect of isoflurane and ketamine were investigated
in cell culture studies as well. Both isoflurane and ketamine
were associated with increased caspase 3 activity [7, 12]. Our
results also demonstrated neuroapoptosis with both agents;
a higher degree of caspase activity with isoflurane+ketamine
than isoflurane alone.

There are mainly two major biochemical pathways for
caspase activation in execution of apoptosis. The intrinsic
(mitochondrial) pathway of apoptosis involves mitochondrial
dysfunction, release of cytochrome c and subsequent activation
of caspase-9 at the apoptosm. The extrinsic (death receptor)
pathway is initiated by binding of death receptors to the death
ligands and subsequent recruitment of an adaptor protein
and caspase-8 into the death-induced signaling complex.
These pathways converge to activate effector caspase-3 which
cleaves several cellular proteins leading to apoptosis involving
DNA fragmentation in the nucleus. [6] Currently, we identified
neuroapoptosis in the hippocampus using immunostaining
for elucidating the activated suicide enzyme caspase-3 which
was significantly decreased by dantrolene particularly in
isoflurane+ketamine induced apoptosis.

General anesthetics produce drug-specific and distinctive
effects by modulating either excitatory and/or inhibitory
synaptic transmission via different pathways in the central
nervous system. Gamma (y) amnino butyric acid (GABA)
is the major inhibitory neurotransmitter and the density
of GABAA receptor was highest in CA1 and dentat gyrus
subregions of hippocampus. Glutamate is the major
excitatory neurotransmitter in the hippocampus and there
are two functional subtypes as N-Methyl D-Aspartate (NMDA)

and non-NMDA glutamate receptor [13]. Volatile anesthetic



isoflurane, enhances GABAA receptor activity whereas
intravenous anesthetic ketamine blocks NMDA glutamate
receptors [14]. We already know that neurodegeneration
following exposure toisoflurane and ketamine was established
in developing animals [1]. As for ketamine induced apoptosis
which was found to be concentration and time dependent via
mitochondrial pathway was completely prevented by caspase
inhibition [15]. It was also reported that apoptosis inducing
effect of ketamine is unlikely to involve NMDA receptor [16].
Thus, exposure to GABAA receptor agonist and/or NMDA
receptor antagonists leading to neuronal inhibition do not
necessarily result in neuroapoptosis.

Regarding dantrolene’s inhibitory effect on isoflurane induced
cytotoxicity [7], it blocks Ca+2 release from sarcoplasmic
reticulum to cytosol [16]. Calcium access to the cytosol
activates Ca+2 dependent enzymes and induces irreversible
cell damage, impairs functions of mithocondrium and
endoplasmic reticulum and finally results in cellular death.
Dantrolene was shown to be highly neuroprotective in 7 day-
old rats with hypoxic brain damage [17]. In a cell culture study,
pretreatment with 30 uM dantrolene for 30 min significantly
decreased the number of isoflurane induced apoptotic
cells from 17% to 7% [7]. In the current study we found that
pretreatment with ip administration of dantrolene 10 mg/kg
attenuated isoflurane and isoflurane plus ketamine induced
apoptosis by decreasing caspase 3 activity, which is the main
effector, around 24% and 35%, respectively.

Protectiveandneurotoxiceffectsof commonlyusedanesthetics
either in ischemia-reperfusion or apoptosis settings were
investigated in animal models [18,19]. After rats anesthetized
with 1.4% isoflurane, ketamine or 70% nitrous oxide and
fentanyl were subjected to eitherincomplete or near-complete
ischemia induced by bilateral carotid occlusion, the brain
was maintained at normothermia during 22 h long ischemia.
Five days later, no difference among anesthetic agents was
observed during incomplete ischemia. However, , isoflurane
was found to be protective when compared with fentanyl and
ketamine during near-complete ischemia with no difference
between fentanyl and ketamine [18]. In a comparative study,
increased number of activated caspase-3 positive neurons
were identified by immunostaining in the cerebral cortex
and basal ganglia of 7-day old mice with xenon or isoflurane
anesthesia but exposure of both xenon and isoflurane
resulted less neuroapoptosis. These results suggested that
xenon could have exhibited a potential neuroprotective
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effect during isoflurane anesthesia [19]. Additionally, when
exposed to these commonly used anesthetics, susceptibility
of neurons both within the developing and adult rodent brain
to neuroapoptosis was addressed. [19]

Based on the information related to complete organogenesis
associated with low risk of preterm labor, the dogma related
to the best timing of non-obstetric surgery during 2nd
trimester has been recently revisited. Collectively, fetal
brain was reported to be more vulnerable to the adverse
neurodevelopmental effects of inhalation anesthetics and
ketamine during the 3rd trimester [20].

Conclusion

Neurodegenerative effect of isoflurane with or without

ketamine decreased after adding dantrolene in rats.
Presumably, underlying mechanism is through intrinsic and/
or extrinsic apoptotic pathways. Despite lack of available data
supporting the selection of one anesthetic over the others and
timing of surgery, these results might have important clinical
implications when planning anesthesia for specific surgeries

like non-obstetric surgery.
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Endovaskiiler prosediirlerde uygulanan anestezi yontemlerinin
intraoperatif ve postoperatif etkilerinin karsilastirilmasi

Comparison of intraoperative and postoperative effects of anesthesia
methods in endovascular procedures
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Oz

Amag: Endovaskdler girisimler; hemaort hem de periferik arterlerde ateroskleroz ve diseksiyon gibi vaskdiler patolojilerin tedavisinde
uygulanmaktadir. Prosedur, 6zellikle coklu sistemik hastaligi olan, yiiksek riskli hastalarda invaziv operasyonlar ile karsilastinldiginda,
disik risk, daha az kanama ve kan UrlinG transflizyonu ihtiyaci saglamasi agisindan, daha kisa iyilesme siresi ile iliskilidir.
Galismamizin amaci, endovaskdiler prosediirlerde, anestezi yontemi farkliliklarinin intraoperatif donemde hemodinamik etkileri,
kardiyovaskdler ilac ihtiyaci, postoperatif komplikasyonlar, yogun bakim ve hastane kalis suiresi tizerine etkilerini karsilastirmaktir.

GeregveYontemler:Bu calismaicin, Helsinki Deklarasyonuna gore yerel Etik Kurul onayi alindi (karar no:E-2193-06/09/2018).
Uciincii basamak hastanede kardiyovaskiiler cerrahi kliniginde 1 Haziran 2013 ile 30 Haziran 2018 tarihleri arasinda, aort
ve periferik arter hastaligi icin endovaskiler prosedir uygulanan hastalar retrospektif olarak incelendi. Endovaskdler
prosediirlerin hangi anatomik bdlgeye (abdominal veya torakal aorta, aorta-iliac bolge, femoro-popliteal bolge ya da
infrapopliteal bolge) uygulandigi arastinldi. Olgularin demografik verileri (cinsiyet, yas), eslik eden hastaliklari, Amerikan
Anestezistler Birligi risk siniflamasi skorlari, anestezi yéntemi kaydedildi. intraoperatif ortalama arteryel basing, kalp atim
hizi verileri kayitlardan bulundu ve hesaplandi. intraoperatif dénemde kardiyovaskdiler ilaclarin kullanimi arastirildi.
Hastanede kalis stresi ve yogun bakimda kalis stiresi tespit edildi. Prosediirii takiben 30 giin icerisinde mortalite arastirildi.

Bulgular: Calismaya toplam 260 hasta dahil edildi. Uygulanan endovaskiiler prosediirler, girisim yapilan anatomik bolgeye
gore dort gruba ayrldi: Grup-1(n=10) endovaskiler aort onarimi olgular, Grup-2(n=84) aorta-iliak bolge, Grup-3(n=111)
femoropopliteal bolge ve Grup-4(n=55) endovaskdler girisim bolgesi infrapopliteal bolge olan olgular yer aldi. Hastalarda en sik
gorilen komorbiditeler hipertansiyon, diabetes mellitus ve sigara kullanimi idi. Grup-1 hastalarinin tamamina genel anestezi
yontemi uygulanmigken; diger tim gruplara en ¢ok uygulanan anestezi yontemi monitorize anestezik bakim idi. Ayrica sadece
genel anestezi uygulanan Grup-1 disindaki tim gruplar, kendi icinde anestezi ydontemlerine gore karsilastirildi. Grup-2'de operasyon
sliresince ortalama arter basinci ve kalp hizi; genel anestezi ile operasyona alinan hastalarda diger gruplara gore istatistiksel olarak
anlamli olarak daha diistiktii (p<0,001). Grup-3 hastalarinda operasyon siiresince ortalama arter basinci ve ortalama kalp hizi genel
anestezi uygulanan hastalarda; monitdrize anestezik bakim ile anestezi uygulanan hastalardan istatistiksel olarak anlamli derecede
distkti (p<0,001). Grup-4 hastalarda operasyon siresince ortalama arter basinci; genel anestezi uygulanan hastalarda ve spinal
anestezi uygulanan hastalarda; monitorize anestezik bakim ile anestezi uygulanan hastalara gére anlamli derecede dusuikti
(p<0,001). Grup-2 ve Grup-3'de inotrop ajan kullanimi sadece genel anestezi uygulanan hastalarda gozlendi (%16,7 ve %25). Grup-
2 ve 3'te genel anestezi alan hastalarin yogun bakim ve hastane kalis stresi diger gruplardan anlamli diizeyde uzundu (p<0,001).
Grup-4'de hastane kalis stiresi, genel anestezi uygulanan hastalarda, diger anestezi uygulananlara gére daha uzun idi.

Sonug: Endovaskiler girisimler icin uygulanan anestezi yontemlerini incelendigimiz calismamizda; periferik arteriyel
girisim yapilan, ¢coklu komorbiditeye sahip hastalarda, monitdrize anestezik bakim ydnteminin, intraoperatif stabil
hemodinaminin saglanmasinda, postoperatif komplikasyonlarin azaltilmasinda ve daha kisa yogun bakim/ hastane yatis
sureleri saglanmasinda etkili oldugunu tespit ettik.

Anahtar Kelimeler: Endovaskiiler prosediir; genel anestezi; spinal anestezi; monitorize anestezik bakim
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Abstract

Aim: Endovascular interventions are applied in the treatment of vascular pathologies such as atherosclerosis and
dissection in both aorta and peripheral arteries. In comparison to invasive surgery, the procedure is associated with a
lower risk, less bleeding and shorter recovery time, especially in high-risk patients with multiple systemic diseases, due to
less bleeding and the need for transfusion of blood products. The aim of our study is to compare the effects of differences
in anesthesia method on hemodynamic effects, cardiovascular drug need, postoperative complications, intensive care
and hospital stay in endovascular procedures.

Materialand Methods:Local Ethics Committee approval was obtainedfor this studyaccording to the Declaration of Helsinki
(decision number: E-2193-06 / 09/2018). Patients who underwent endovascular procedures for aortic and peripheral artery
disease between June 1,2013 and June 30,2018 in a cardiovascular surgery clinic at a tertiary hospital were retrospectively
analyzed. It was investigated in which anatomical region the endovascular procedures were performed (abdominal or
thoracic aorta, aorta-iliac region, femoro-popliteal region or infrapopliteal region). Demographic data (gender, age) of
the cases, comorbidities, American Society of Anesthesiologists risk classification scores, and anesthesia method were
recorded. Intraoperative mean arterial pressure and heart rate data were found from the records and calculated. The use
of cardiovascular drug in the intraoperative period was detected. The length of stay in the hospital and the duration of the
intensive care unit were determined. Mortality was investigated within 30 days following the procedure.

Results: A total of 260 patients were included in the study. The endovascular procedures performed were divided into
four groups according to the anatomic region where the intervention was performed: Group-1 (n = 10) endovascular
aortic repair cases, Group-2 (n = 84) aorta-iliac region, Group-3 (n = 111) femoropopliteal region and Group-4 (n = 55)
infrapopliteal region. The most common comorbidities in patients were hypertension, diabetes mellitus and smoking.
The general anesthesia was applied to all patients in group-1, while the most common anesthesia method used in all
other groups was monitored anesthetic care. Secondly, all groups except Group-1 (only under general anesthesia) were
compared according to anesthesia methods within themselves. In group-2, mean arterial pressure and heart rate during
the operation were statistically significantly lower in patients who were operated under general anesthesia compared to
the other groups.(p«0,001) In group-3 patients, mean arterial pressure and mean heart rate during the operation were
statistically significantly lower in patients who received general anesthesia compared to patients who received monitored
anesthetic care (P<0.001). The mean arterial pressure in group-4 patients during the operation was significantly lower in
those who received general anesthesia and spinal anesthesia compared to patients who received monitored anesthetic
care (P<0.001). Inotropic drug use in Group-2 and Group-3 was observed only in patients undergoing general anesthesia
(16.7% and 25%). In the patients who underwent general anesthesia in group-2 and 3, the duration of intensive care unit
and hospital stay was significantly longer than the other groups (P<0.001).In group-4, hospital stay was longer in patients
who underwent general anesthesia compared to those who received other anesthesia.

Conclusion: The monitored anesthetic care method provides stable intraoperative hemodynamics, reducing postoperative
complications, shorten intensive care and hospital stayin patients with multiple comorbidities undergoing peripheral
arterial intervention.

Keywords: Endovascular procedure; general anesthesia; spinal anesthesia; monitored anesthetic care

Giris

Endovaskiiler onarimlar, hem aort hem de periferik arterlerde
artan siklikta ve basari ile uygulanmaktadir. Endovaskiiler
aortik ve periferik arteriyel rekonstriksiyonlar laparotomi,
genis cerrahi kesi ve vaskiler klempleme ihtiyacini ortadan
kaldinr. Boylece acik cerrahilerin aksine, distik risk, daha az
kanama ve daha az kan Urln transflizyonu ihtiyaci, daha kisa
iyilesme suresi ile 6ne ¢ikmaktadir.[1] Amerikan Kardiyoloji
Koleji ve Amerikan Kalp Dernegi (ACC/AHA) kilavuzlan da
endovaskiiler proseddrleri orta riskli bir prosedir olarak kabul
etmektedir. Fakat bu girisimler, cogunlukla ileri yas ve coklu
komorbiditesi olan, yiiksek Amerikan Anestezistler Birligi
(ASA) risk grubuna sahip hastalara uygulanmaktadir.[2]

intraoperatif anestezik yénetim icin ana hedefler, intravaskiiler
volimuin korunmasi, kanamanin erken teshisi ile hemodinamik
stabilitenin saglanmasi, beyin, kalp, omurilik, bobrek ve
splanknik bolge gibi hayati organ perfiizyonunu korunmasi,
miyokardiyal oksijen ihtiyacinin karsilanmasi, ve normoterminin
strdurilmesidir. Bu olgularda lokal infiltrasyon anestezisi,
monitdrize anestezik bakim (MAC), rejyonel veya genel anestezi
(GA) uygulanabilir. Ancak bu yontemlerin herhangi birinin
digerine gore UstunlUgu; intraoperatif veriler ve postoperatif
komplikasyonlar bakimindan acikca ortaya konamamistir.[3]

Bu calismada, endovaskiiler prosedirlerde uygulanan farkli
anestezi tekniklerini, intraoperatif hemodinamik durum ve
kardiyovaskiiler ila¢ ihtiyaci, postoperatif hasta sonuglari
bakimindan karsilastirmayi amacladik.
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Gereg ve Yontemler

Bu calisma, Helsinki Deklarasyonuna gore yerel Etik Kurul
tarafindan degerlendirilerek onaylandi (karar no:E-2193-
06/09/2018). Uclincli basamak hastanede kardiyovaskiiler
cerrahi kliniginde 1 Haziran 2013 ile 30 Haziran 2018 tarihleri
arasinda, aort ve periferik arter hastaligi icin endovaskdler
prosediir uygulanan hastalarda, hastane kayitlari retrospektif
olarakincelendi. Agik cerrahi prosediir yapilmis olgular calisma
disi birakildi. Endovaskiler prosedirlerin hangi anatomik
bolgeye (abdominal veya torakal aorta, aorta-iliak bdlge,
femoro-popliteal bélge ya dainfrapopliteal bolge) uygulandigi
tespit edildi. TUm hastalarda elektrokardiyografi, ortalama
arteryel basing, periferik oksijen satlirasyonunu iceren
monitorizasyon uygulandi. GA i¢in induksiyonda midazolam
(1-2 mg), propofol (1-2 mg/kg), fentanil (2-4 pg/kg) ve
roktronyum (0,6 mg/kg) kullanilarak endotrakeal entiibasyon
yapildi. idame sevofluran ve O2-hava karisimi ile saglandi.
Spinal anestezi (SA), tek doz bupivakain ile L3-4 veya L4-5
seviyesinden uygulandi. MAC icin midazolam (0,01-0,1mg/kg)
ve remifentanil (1.0 mcg/kg) ile sedasyon saglandiktan sonra

cerrah tarafindan girisim boélgesine infiltrasyon blogu yapildi.

Olgularin  demografik verileri (cinsiyet, yas), eslik eden
hastaliklari, ASA risk siniflamasi skorlari incelendi. Uygulanan
anestezi yontemi kaydedildi. intraoperatif ortalama arteryel
basing ve kalp atim hizi verileri kayitlardan bulundu ve
hesaplandi. islem sirasindaki bradikardi (kalp hizinin 50 atim/
dk altina diismesi), tasikardi (kalp hizinin 110 atim/dk Gizerine
¢tkmasi), hipotansiyon (baslangica gore %30'dan fazla dusls
veya sistolik kan basincinin 90 mmHg'nin altina dismesi)
ve hipertansiyon (baslangica gore %30dan fazla artis veya
sistolik kan basincinin 159 mmHg'nin  Gstine ¢ikmasi)
gibi hemodinamik degisiklikler kaydedildi. intraoperatif
donemde kardiyovaskiler ilaglarin (noradrenalin, dopamin
ya da nitrogliserin) kullanim verileri kaydedildi. Postoperatif
donemde gelisen pulmoner, kardiyovaskiler, norolojik ve
renal komplikasyonlar kaydedildi. Hastanede kalis suresi ve
yogun bakimda kalis stresi tespit edildi. Prosediiri takiben 30
glnlik mortalite arastinldi.

istatistiksel analiz

Calismadan edinilen bulgularin degerlendirilmesinde SPSS
22 programi istatiksel analizi kullanildi. Nicel degiskenleri dort
grupta karsilastirirken degiskenlerin her grupta normal dagilip
dagiimadigini Shapiro-Wilk testi ile incelendi. Normal dagilim
varsayimi saglanmadigi durumlarda gruplar Kruskal-Wallis testi
ile karsilastirildi. istatiksel acidan anlamli fark bulunmadiginda
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ikili Dunn duzeltmesi Nitel

degiskenler agisindan karsilastirma yapilirken Pearson Ki-kare

karsilastirmalar ile yapild.
testi yapildi. Veriler 6zetlenirken nicel degiskenler icin ortanca
(min-max), nitel degiskenler icin frekans (ylizde) raporlandi.
Her iki yonll P degeri <%?5 istatiksel agidan anlamli kabul edildi.
Bulgular
GCalismaya toplam 260 hasta dahil edildi.
endovaskdler prosediirler, girisim yapilan anatomik bdlgeye

Uygulanan

gore dort gruba aynldi: Grup-1de(n=10) abdominal veya
torakal aort anevrizmasi veya riiptiri icin yapilan EVAR-TEVAR
olgulari, Grup-2'de(n=84) endovaskiler girisim bolgesi aorta-
iliak bolge olan olgular, Grup-3(n=111) de endovaskiiler girisim
bolgesi femoropopliteal bolge olan olgular ve Grup-4(n=>55) de
endovaskdiler girisim bolgesi infrapopliteal bolge olan olgular
yer aldi. TUm gruplarda hastalarin cogunlugu erkek cinsiyet idi.
En geng hasta 27 yasinda ve Grup-1 de, en yagsli iki hasta ise 84
yasinda ve Grup-1 ve Grup -3 de idi. En sik gorilen komorbid
durumlar sirasiyla hipertansiyon(HT), diabetes mellitus (DM)
ve sigara kullanimi idi (Tablo-1). Grup-1 hastalara sadece genel
anestezi yontemi uygulanirken; diger gruplara MAC (en sik),
GA ve SA anestezi yontemleri uygulandi (Tablo-2). Operasyon
stiresince ortalama arteryel basing (OAB); Grup-1'de en disik
iken, ortalama kalp hizi Grup-1 ve Grup-4'de en dustk oldugu
gériildi. inotrop ila¢ kullanimi en fazla Grup-1'de iken, Grup-
4'de hicbir hastanin inotrop ilag ihtiyaci olmadi (Tablo-3).

Sadecegenelanesteziuygulanan Grup-1disindakitiim gruplar,
kendiicindeanesteziyontemlerinegorekarsilastirildigindaelde
edilen veriler degerlendirildi (Tablo-4). Grup-2'de operasyon
suresince OAB; GA ve MAC uygulananlar karsilastirildiginda,
genel anestezi ile operasyona alinan hastalarda istatistiksel
olarak anlaml derecede daha dusikti(P<0.001). SA ve MAC
arasinda da istatistiksel anlamli fark vardi(P=0.009). Operasyon
suresince ortalama kalp hizi ise GA uygulanan hastalarda MAC
uygulananlardan anlamli derecede dusiiktt (P<0.001). Grup-
3 hastalarinda operasyon suresince OAB ve ortalama kalp
hizi GA uygulanan hastalarda; MAC ile anestezi uygulanan
hastalardan istatistiksel olarak anlamli derecede dusiiktu
(P<0.001). Grup-4 hastalarda operasyon suresince OAB; GA
uygulanan hastalarda ve SA uygulanan hastalarda; MAC ile
anestezi uygulanan hastalara goére anlamli derecede dusukti
(P<0.001). Bu grupta intraoperatif ortalama kalp hizi, her ti¢
anestezi ydontemi uygulanan hastalarda benzer idi.

Grup-2 ve Grup-3' de inotrop ajan kullanimi sadece GA

uygulanan hastalarda gozlendi (%16,7 ve %25) Grup-4' de
antihipertansif ajan kullanimi;; MAC uygulanan hastalarda,
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diger anestezi yontemi uygulanan hastalardan daha fazlaydi
(%18,6). Grup-2 ve 3'de yogun bakim kalis siiresi agisindan
GA ve MAC uygulananlar arasinda istatistiksel anlamh fark
vardi(P<0.001). GA alan hastalarin yogun bakim kalis suresi
digerlerinden anlamli diizeyde uzundu (P<0.001). Hastane
kalis stiresi de ayni sekilde GA uygulananlarda daha uzundu.
SA uygulananlarda hem yogun bakim hem de hastane kalis
stiresi MAC ile anlamli farkl degildi. Grup-4 hastalarda yogun
bakimda kalis stiresi GA uygulananlarda daha uzundu; ancak
bu fark anlamli degildi. Hastane kalis suiresi, GA uygulanan
hastalarda, MAC uygulananlara gore istatistiksel olarak anlamh
diizeyde uzundu (p=0,035) (Tablo 5).

Grup-2 ve 3 de norolojik komplikasyon sadece birer hastada

rastlandi ve bu hastalarin anestezi uygulamasi GA idi. Renal
komplikasyonlar; hastane yatis sureleri uzayan hastalarda
gozlenen en sik komplikasyondu. Diger uzamis hastane
yatis sireleri ise pulmoner ve kardiyak nedenler ile ilgili idi.
Hastalarin sadece 4'inde pulmoner komplikasyon izlendi.
Dort hastanin da anestezi sekli GA idi. Kardiyak komplikasyon
en fazla Grup-1'de ve Grup 3’ de idi. Grup-1'de onceden
bilinen kardiyak hastaligi olmayan 5 hastanin 2’sinde kardiyak
komplikasyon(aritmi, kalp yetmezligi) tespit edildi. Grup-3 ve
4'de kardiyak komplikasyon, GA uygulanan hastalarda daha
fazla idi. ilk 30 glinde mortalite sadece iki hastada gézlendi ve
her iki hasta da Grup-1 icerisinde yer aliyordu ve GA uygulandi.
Mortalite gelisen bu iki hastada respiratuar ve kardiyak
komplikasyon meydana geldi (Tablo 6)

Tartisma

Bu calismada, endovaskiler periferik arter girisimlerinde
monitdrize anestezik bakim ydnteminin intraoperatif stabil
hemodinaminin saglanmasinda etkili oldugu, postoperatif
komplikasyonlar azalttigi ve hastane yatis sirelerini kisalttig
tespitedildi. Endovaskuiler arteriyel girisimler torakal, abdominal
aort veya periferik arterleri icerebilir. Bu girisimlerde hastanin
komorbiditeleri ve primer patolojisi 6nemlidir. Endovaskiiler
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aort anevrizmasi onarimi, konvansiyonel acik prosedirlerle

karsilastirildiginda, daha distk perioperatif mortalite ve
morbidite ile iligkilidir. Ayrica perioperatif komplikasyonlarin
ve mortalitenin azaltilmasi icin anestezik yonetim onemlidir.
Fakat anestezi yontemi intraoperatif ve postoperatif siirecin
tek belirleyicisi degildir. Anestezi teknigi; hastaya ve yapilacak
isleme uygun, hizli derlenme saglayacak sekilde planlanmali,
hasta sonuclari tizerine olumlu etkileri olmahdir.



EVAR uygulamalarinda hangi tip anestezinin en uygun oldugu
ise hala cevaplanmasi gereken bir sorudur.[4] Kilavuzlarda,
EVAR uygulamalari icin MAC yontemi 6n plana ¢ikmaktadir.[5]
Fakat pek cok merkezde EVAR, calismamizda oldugu gibi en sik
genelanestezialtinda uygulanmaktadir. Bulut ve ark tarafindan
yapilan agik ve endovaskiiler aort onarimlarinin karsilastirildigi
bir calismada endovaskdiler girisimler de genel anestezi altinda
yapilmistir.[6] GUms ve ark. yaptigi benzer calismada da EVAR
icin cogunlukla genel anestezi tercih edildigi gorilmektedir.
[7] Bu prosediirlerde anestezi yontemi; hastanin ve anestezi
uzmaninin tercihi, cerrahi ekibin deneyimi, anevrizmanin
karmasikhgr ve hastanin komorbiditeleri, kullandig ilaglar
dikkate alinarak karar verilmelidir. Endovaskiler onarm
suresinin uzun oldugu durumlarda sadece lokal anestezi
uygulamasi, hasta konforu yaninda islemin basarisi icin gerekli
olan tam bir hareketsizlik durumunun saglanmasinda yetersiz
kalabilir. Bizim uygulamalarimizda da, acik operasyona dénme
ihtimali ve cerrahi ekibin de tam hareketsizlik talep etmesi
nedeniyle EVAR olgulari genel anestezi altinda isleme alindi.
Torakal ve/veya abdominal aortaya stent greft yerlestirilen
hastalarda, bu sekilde hemodinamik stabilite ve kontroll
solunum ile greftin optimal lokasyonu saglanabildi.

Yapilan calismalarin cogunda anestezik yontemlerin mortalite
Uzerine etkisinin olmadigi gosterilmistir.[8,9]1 Holt ve ark.
yaptigi bir calismaya gore elektif EVAR sonrasi 30 glinluk
mortalite %1-2'dir.[10] Postoperatif donemde iki hastamizda,
ilk 30 glin icinde mortalite meydana geldi. Bunun nedeni 6len
hastalarin Tip Ill diseksiyon nedeniyle acil girisim yapilmis
olgular olmasi mortalitede etkili olabilecegini diisiinmekteyiz.
Clnkl bu olgulardaki yiiksek mortalite, anestezik yontemden
bagimsiz olarak riptir ya da agk operasyona dénme
zorunlulugu nedeniyle olmaktadir. Ayrica intraoperatif
diseksiyon ve kanama gibi mortal komplikasyonlar, kontrolsiiz

intraoperatif hipertansiyon nedeniyle de meydana gelebilir.

Glnumizde endovaskiiler revaskiilarizasyon, aortoiliak okliizif
hastaliklar icin de, oncelikli yaklasim haline gelmektedir.
[11] Buna ragmen periferik endovaskiiler revaskiilarizasyon
olgularinda anestezi yonetimi EVAR kadar incelenmemistir.
(Grup-2,3,4)
basarili sonuclar icin risk faktorlerinin belirlenmesi, uygun

Tim alt ekstremite vaskiler girisimlerde
cerrahi ve anestezi yonetiminin tanimlanmasi gereklidir.[12]
Calismamizda yer alan tim gruplarda oldugu gibi bu grup
hastaliklarda ¢ogunlukla ileri yas, erkek cinsiyet ve kronik
obstriuktif akciger hastahigi (KOAH) nedeniyle yiiksek ASA

skoruna sahip olma, hipertansiyon, DM ve sigara kullanimi
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en sik gozlenen komorbidite faktorleridir. Ayrica tikayic
periferik arter hastaliklarina siklikla aterosklerotik kalp
hastaligi da eslik etmektedir. Bu hastalarda anestezi teknigi,
Simdiye
kadarki calismalar genellikle anestezi tekniginin etkilerinin

onemli hemodinamik degisiklikler olusturabilir.
ozellikle postoperatif donemdeki sonuglar (yogun bakim ve
hastanede kalis suresi, sistemik komplikasyonlar, mortalite)
Uzerinden arastirmislardir.[3,13,14] Anestezi ydnteminin
perioperatif hemodinami, inotropik-antihipertansif tedavi ve
postoperatif komplikasyon gelisimi Uizerine etkileri ile ilgili
bilgiler azdir. Bu konuda yapilan calismalardan; Bettex ve
ark. daha az vazopressor ilag gereksinimi ve daha az pozitif
sivi dengesi saglamasi nedeniyle MAC'In, GA ve rejyonel
anesteziye Ustunlikleri oldugunu vurgulamislardir.[15] Bizim
calismamizda da Grup-2,3 ve 4 icin MAC, en fazla tercih edilen
anestezi yontemi oldu. Boylece her 3 grupta da intraoperatif
kararli hemodinami sirdlrilmesi ve inotrop ilag ihtiyacinin
azalma saglanmistir. MAC uygulanan hastalarin %90'ninda

intraoperatif vasopressor ilag ihtiyaci olmadi.

Endovaskiiler prosedir uygulanan hastalar, postoperatif
donemde greft bolgesinden kaynaklanan problemler ya
da perioperatif sivi tedavisindeki dengesizlikler nedeniyle
akut bobrek hasari icin yiiksek risk altindadir. intravendz
kontrast madde kullanimi, ileri yas ve coklu komorbiditeler,
perioperatif dehidrasyon, perioperatif dénemde kullanilan
ACE inhibitorleri, ditretiklerin kullanimi renal komplikasyonlar
ile iliskilidir.[16,17]
fonksiyon bozukluguna

Ayrica anestezik ilaclar da bobrek
katkida bulunabilir.[18]
anestezik yontemin sec¢iminin yanisira, yeterli hidrasyonun

Uygun

saglanmasi, kontrast yiikiinin sinirlandiriimasi ve nefrotoksik
ilac kullaniminin azaltilmasi gibi 6nlemlerle bobrek yetmezligi
gelisimi en aza indirilebilir[19] Calismamizda anestezik
ilag kullaniminin en aza indirildigi MAC hastalarinda renal
komplikasyonlar daha az iken, genel anestezi uygulanan ve
renal artere yakin girisim uygulanan EVAR hastalarinda renal
komplikasyonlar daha fazla idi.

Lumsden ve arkadaslar;; erken postoperatif ambulasyonla,
hareketsiz hastalarda olusan pulmoner komplikasyonlarin
azaltilabilecegi ve vaskiiler greftlerde stazin Onlenebilecegini
savunmuslardir.[20] Boulos ve arkadaslar aortailiak hastalik
nedeniyle endovaskiiler prosedir uygulanan 3110 hastayi
MAC
uygulanan hastalarda, postoperatif pulmoner komplikasyonlar

retrospektif olarak incelediler. Calisma sonucunda,
olarak uzamis mekanik ventilasyon ve yeniden entiibasyonu

GA uygulananlara gore daha az gozlemlediler. MAC grubunda
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hastane kalis siiresi de anlamli olarak daha kisa idi.[21] Edwards
ve arkadaslar;; Amerikan Cerrah Koleji Ulusal Cerrahi Kalite
Gelistirme Programi veritabanini kullanarak retrospektif olarak
elektif vaskuler rekonstriiksiyon geciren hastalar inceledikleri
calismalarinda, lokal anestezi, MAC ve spinal anestezi kullaniminin,
genel anesteziye kiyasla pulmoner komplikasyonlarda anlamli
bir azalma ile iliskili oldugunu gostermistir.[9] Spinal anestezi
ve MAC ile ayni zamanda hastane kalis siresinin azaldigini
gozlemlemislerdir. Ayni sekilde Fereydooni ve arkadaslari; yine
ayni gelistirme programi verilerine dayanarak alt ekstremite
revaskularizasyonlarinda spinal ve epidural anestezi kullanimini
incelemisler. Spinal ve epidural anestezi kullanimin hastane kalis
ve perioperatif morbidite azalttigi sonucuna varmislardir.[22]
Bizim calismamizda da postoperatif pulmoner komplikasyon
gelisimi, genel anestezi alan hastalarda diger gruplara gore
daha fazla idi.
uygulamasi ile pulmoner komplikasyonlarda azalmaya bagh

Periferik endovaskiler prosedirlerde MAC

erken mobilizasyonun da saglandigini diisinmekteyiz. Bu sayede
hastane yatis siresi, MAC uygulananlarda daha kisa bulundu.

Bu calismanin retrospektif olmasi nedeniyle bazi kisitlamalari

mevcuttur. Tarafsizlk tam anlamiyla saglanamamistir.
Klinigimizde kardiyovaskdler cerrahi ekibi ve sorumlu anestezi
ekibi sabit olmasina ragmen, endovaskiiler prosedurlerin
uygulandigi vakalarda, hasta ve cerrahi konfor kaygisi
anestezi yontemi tercihimizi etkilemistir. Endovaskiiler aort
tamiri sadece genel anestezi ile yapilabilmistir, diger anestezi

yontemleri ile karsilagtirma imkanimiz olmamistir.
Sonug

Periferik arteriyel endovaskiler girisimlerde monitérize
anestezik bakim yontemi hemodinamik stabilite saglamasinin
yanisira komplikasyonlari azaltir ve hastane yatis siiresini
kisaltir. Bununla birlikte endovaskiler girisim yapilan
hastalarda anestezi yontemi, hasta sonuglarinda primer
belirleyici faktor degildir. Hastanin primer patolojisi ve eslik

eden hastaliklar da hasta sonuglarinda dnemlidir.
Cikar catismasi / finansal destek beyani

Bu yazidaki yazarlarin herhangi bir c¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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1 Orjinal Makale

Hartmann kolostomi kapatildiktan sonraki klinik seyir

Clinical course after Hartman colostomy closure

Sabri OZDEN*'@, Umut Firat TURAN2 [, Mehmet Kaan KATAR 3@, Ayetullah TEMiZ*[@, Sadettin ER?[
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Oz

Amag: Amacimiz, Hartmann kolostomi kapatilan hastalarin klinik seyirlerindeki olumsuz etmenleri degerlendirmekti.
Gereg ve Yontemler: 1 Ocak 2012-31 Aralik 2017 tarihleri arasinda klinigimizde Hartmann kolostomi kapatilan 66
hastanin demografik verileri, kolostomi acilma nedenleri, postoperatif yatis streleri, yogun bakim ihtiyaci, mortalite/
morbidite varligi, Amerikan Anesteziyoloji Dernegi Skoru(ASA) ve komplikasyonlari tani/tedavi yaklasimlariile ilgili veriler
retrospektif olarak elektronik ortamdaki kayitlarindan elde edildi.

Bulgular: 66 hastanin 46(%69)’si erkek ve 20(%31)'si kadindi. Bunlarin medyan yaslari 54(18-85) idi. Calismaya dahil olan
hastalarin 21(%32)'i kolorektal kanser, 11(%17)'i sigmoid volvulus, 4(%6)'U divertikiilit perforasyonu ve geri kalan 30(%45)
hasta diger nedenlerle (12 hasta sigmoid volvulus, 2 hasta yuksek enerjili patlama ve 2 hasta iskemik kolit v.b.) Hartmann
kolostomi acilmis hastalardi. Ostomilerin ortalama kapatma sireleri 4+3 aydi. ASA skoru 19(%28) hastada Il ve 47(%72)
hastada IlI'd0. 19(%28) hastada cerrahi alan enfeksiyonu ve 4(%6) hastada anastomoz kacadi tespit edildi. Kagak tespit
edilen 1(%1,5) hastada postoparatif ilk 7 glinde mortalite gelisti. Mortalite gelisen hastanin Charlson Comorbidity Index
(CCI)'i 6 ve 6lim nedeni de pulmoner emboliydi. 6(%9) hastada postoperatif erken dénemde (ilk 7 gtin) ileus gelisti. 7(%10)
hastada postoperatif yogun bakim ihtiyaci oldu. Hastalarin postoperatif yatis siireleri ortalama+SD=15,11+9,12 gindyi.

Sonug: Stoma kapanmasindan sonraki morbidite ve mortalite dnemsiz bir durum degildir. Hartmann prosediriinden
sonra optimal kapatma intervali, uygun hasta secimi, hastanin komorbidite yiiki, merkezde yogun bakim varligi ve
ozellesmis veya deneyimli merkezlerde kapatilma isleminin yapilmasinin uygun olacagini diisiinmekteyiz.

Anahtar kelimeler: Hartmann prosediir(i; komplikasyon; hartmann kolostomi kapatilmasi
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Abstract
Aim: Our aim was to evaluate the adverse effects of clinical course of patients with Hartmann colostomy closure.

Material and methods: Demographic data of 66 patients who had closed Hartmann colostomy at our clinic between
January 1, 2012 and December 31, 2017, American Anesthesiology Association Score (ASA) and its complications /
diagnosis and treatment approaches were retrospectively obtained from the electronic records.

Results: Of the 66 patients, 46 (69%) were male and 20 (31%) were female. Their median age was 54 (18-85). 21 (32%) of
the patients included colorectal cancer, 11 (17%) sigmoid volvulus, 4 (6%) diverticulitis perforation, and the remaining
30 (45%) patients for other reasons (12 patients sigmoid volvulus, 2 patients had high energy burst and 2 patients had
ischemic colitis, etc. Hartmann colostomy was opened. The mean closure time of the ostomies was 4 + 3 months. The
ASA score was Il in 19 (28%) and Il in 47 (72%) patients. Surgical site infection was detected in 19 (28%) patients and
anastomotic leak was detected in 4 (6%) patients. Mortality was observed in the first 7 days in 1 (1.5%) patient with
leakage. The patient who developed mortality was Charlson Comorbidity Index (CCl) 6 and cause of death was pulmonary
embolism. In 6 (9%) patients, ileus developed in the early postoperative period (first 7 days). 7 (10%) patients needed
postoperative intensive care. The mean postoperative hospital stay was + SD = 15,11 + 9,12 days.

Conclusion: The morbidity and mortality after stoma closure is not negligible. After the Hartmann procedure, we think
that optimal closure interval, appropriate patient selection, patient's comorbidity load, intensive care unit at the center,

Giris

Ostomi icin ileumun bir segmentinin yanisira tim kolo-
nik segmentler diversiyon amagl kullanilabilir. Hartmann
prosedirii(HP), kolonik neoplastik obstriiksiyonlu hastalarda
anastomoz kacagina bagh mortaliteyi azaltmak icin tanim-
lanan ilk diversiyon yontemidir.[1] Genellikle primer anasto-
mozun mimkin olmadigi komplike divertikiilit, atesli silah
yaralanmalari ve volvulus gibi acil durumlarda, 6zellikle sepsis
ve multiorgan fonksiyon bozuklugu nedeniyle hemodinamik
instabilite olan hastalarda uygulanmistir.[2]

Stoma prosedirleri genellikle gegici olacagi dislincesiyle
gerceklestirilmektedir ancak vakalarin %74'e kadarinda kali-
a1 olabilir. Bu durum, yas ve hastanin sahip oldugu cesitli ko-
morbiditelerden kaynaklanmaktadir.[3] intestinal pasaji tekrar
saglamak bazen zor olabilir ve kapatilma zamanlamasina etki
eden bir¢ok faktor de bulunabilir. Hekim bu prosediirii karma-
sik bir cerrahi olarak gormelidir.[4]

Bunlara ilaveten, hastalarin komorbiditeleri nedeniyle kompli-
kasyon olusturma riskleri yiiksektir. Bu nedenle dikkatli hasta se-
¢imi esastir. Literatlirde %55'%e kadar komplikasyon orani ve %4'e
kadar mortalite tarif edilmistir. Komplikasyonlari tahmin etmek
ve tanimlamak son derece 6nemlidir.[5] Bu ¢alismanin amaci, HP
yapilan hastalarin intestinal devamliligin restorasyonundan sonra
klinik seyirlerindeki olumsuz etmenleri degerlendirmekti.
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and closure at specialized or experienced centers will be appropriate.

Keywords: Hartmann procedure; complication; hartmann colostomy closure

Gereg ve Yontemler
Hastalarin Analizi

1 Ocak 2012-31 Aralik 2017 tarihleri arasinda klinigimizde Hart-
mann kolostomi kapatilan 66 hastanin demografik verileri, kolos-
tomi acilma nedenleri, postoperatif yatis streleri, yogun bakim
ihtiyaci, mortalite/morbidite varligi, Amerikan Anesteziyoloji Der-
negi Skoru (ASA) ve komplikasyonlari tani/tedavi yaklasimlari ile
ilgili veriler retrospektif olarak elektronik ortamdaki kayitlarindan
elde edildi. Calisma Helsinki ilkeler Deklarasyonu’na uyularak ger-
ceklestirildi. Calismaya dahil edilen tim insanlar bilgilendirilmis
onam formunu imzalamistir. Lokal etik kurul onayr mevcuttur.

Mortalite, Hartmann kolostomi kapatildiktan sonraki ilk 30 gilin
icerisinde gerceklesen 6limleri kapsamaktadir. Morbidite, has-
tanede kalista artiga veya tibbi miidahaleye ihtiya¢ duyulmasina
neden olan herhangi bir komplikasyon tiirii olarak tanimlandi.

Postoperatif ileus, anastomoz kacagy, yara yeri enfeksiyonu, intesti-
nal obstriiksiyon, pulmoner emboli ve eviserasyon komplikasyon
olarak tanimlandi. Anastomoz kacag, peritonite yol acan anasto-
motik ayrisma, pelvik drenajda fekal icerigin varligi ve bilgisayarli
tomografi'de goriilen oral veya rektal kontrast sizintisi ile anasto-
mozu cevreleyen bir abse varligi olarak tanimlandi. Kagak olan tim
hastalara yeni girisim yapilmadi. Sadece jeneralize peritonit, sepsis
veya multiorgan disfonksiyonu olanlar tekrar ameliyat edildi. Yara
yeri enfeksiyonu, cilt eritemi, lokal 1sida artis ve antibiyotik veya lo-
kal miidahale gerektiren olgular olarak tanimlandi.



Charlson comorbidity index(CCl), hastanin komorbiditelerini
siniflandirmanin bir yontemidir. Her bir komorbidite, mortalite
riskine bagl olarak 1-6 arasinda bir skora sahiptir. Skorlar, tek
bir komorbidite skoru vermek icin toplanir.

istatiksel Analiz

Statistical
Sciences(SPSS) for Windows (13.0 version) programinda yapil-

istatistiksel analizler, Package for the Social
di. Veriler ortanca (min-max) olarak ifade edildi. Sayisal veriler

ylzde (%) ile ifade edildi.
Bulgular

66 hastanin 46(%69)'si erkek ve 20(%31)'si kadindi. Bunlarin
medyan yaslar 54(18-85) idi. Calismaya dahil olan hastalarin
21(%32)'i kolorektal kanser, 11(%17)'i sigmoid volvulus, 4(%6)'l
divertikilit perforasyonu ve geri kalan 30(%45) hasta diger ne-
denlerle (12 hasta sigmoid volvulus, 2 hasta ylksek enerjili pat-
lama ve 2 hasta iskemik kolit v.b.) Hartmann kolostomi acilmis
hastalardi. Ostomilerin ortalama kapatma sireleri 4+3 aydi. ASA
skoru 19(%28) hastada Il ve 47(%72) hastada IlI'dQ.

Postoperatif donemde 19(%28) hastada cerrahi alan enfeksiyo-
nu ve 4(%6) hastada anastomoz kagagi tespit edildi. Anastomoz
kacagi tanisi klinik, laboratuvar ve gortintiileme (Abdominal To-
mografi) bulgulariile konuldu. Bunlarin 1(%1,5)'inde postopara-
tif ilk 7 glinde mortalite gelisti. Mortalite gelisen hastanin Charl-
son Comorbidity Index (CCI)'i 6 ve 6lim nedeni de pulmoner
emboliydi. 2 hastada yeniden Hartmann kolostomi yapildi. Geri
kalan 1 hasta da medikal tedavi ile tam iyilesme saglandi. 6(%9)
hastada postoperatif erken dénemde (ilk 7 giin) ileus gelisti.
Medikal tedavi ve takiplerinde hastalarin tamaminda pasaj sag-
landi. 7(%10) hastada postoperatif yogun bakim ihtiyaci oldu.
Yogun bakim ihtiyaci olan 7 hastanin 5'inde yara yeri enfeksi-
yonu 2'sinde postoperatif ileus gelisdi. Hastalarin postoperatif
yatis stireleri ortalama+SD=15,11+9,12 glindui (Tablo-1).

Tartisma

Cerrahi tekniklerdeki ilerlemelere ve deneyimlere ragmen,
HP sonrasi bagirsak devamliliginin restorasyonu hala yuiksek
morbidite ve mortalite riski ile iliskilidir. HP, literatiirde sirasiyla
% 50 ve 10'a varan morbidite ve mortalite oranlari bildirilen
onemli bir cerrahi islemdir.[6] Calismamizda mortalite 1(%1,5)
hastada pulmoner emboliye bagh olarak gelisti. Bu oranin li-
teratiire gore oldukga diisiik oldugu sdylenebilir. Literattrde,
hastalarin yaklasik yarisinin, Hartmann'in kapatilma riskine da-
yanarak ameliyati reddettigi bildirilmistir.[7] Bu hastalarin, ka-
lict bir stoma ile 5nemli yasam kalitesi sorunlariile karsi karsiya
kaldigi ileri strtilmustar.[8]

A~
RajsN

OZDEN ve ark.
I Hartmann kolostomi kapatiimasi

Yapilan bir derlemeye gore, Hartmann kolostomi kapatilan(HKK)
hastalarin % 67'sinin ASA skoru | veya Il olarak siniflandiriimistir.
[6] Oysa bu calismada HKK hastalarin %72'si ASA Il ve %28'i ASA
Il olarak tanimlandi. Farkl olarak calismamizdaki ASA riski derle-
meye gore oldukca yiksek bulunmustur.

Horesh ve ark.[9]'nin yapmis oldugu calismada HP yapilmasi-
nin en 6nemli nedenleri % 36,1 ile divertikilit perforasyonu ve
% 31,8 ile obstriiktif kolonik kanserler olarak tanimlanmistir.
Ayni calismada HKK'nin yasam kalitesini iyilestirmeyi amacla-
yan, ancak dnemli bir komplikasyon riski ile iligkili olan buyuk
bir operasyon oldugu goz oniine alindiginda, cerrahlarin bu
prosediri yiksek performansa sahip, zinde ve uyumlu olan
hastalara 6nerme konusunda daha istekli oldugu goriilmek-
tedir. Calismamizda ise; sirasiyla kolorektal kanserler, sigmoid
volvulus ve divertikilit perforasyonunun HP endikasyonlari
arasinda oldugu gorilmastdr.

Roig ve ark.[10]'nin yaptigi ¢alismada, HKK hastalarin oran-
larinda erkek cinsiyet lehine anlamli bir fark oldugu gosteril-
mistir. Buna paralel olarak bu ¢alismada HKK hastalarin orani
erkek hastalarda daha yiiksek oldugu gorilmektedir.
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Bircok calismada, HKK hastalarin komplikasyon orani yaklasik %
25-45 arasinda degisim gosterdigi bildirilmistir.[11] Literatlirde,
HKK hastalarin en sik karsilasilan komplikasyonu yara yeri enfek-
siyonu olarak bildirilmistir(9, 10). ispanya'da yapilan cok merkezli
bir calismada, HKK hastalarin % 25'inden fazlasinda cerrahi alan
enfeksiyonu gelistigini bildirmislerdir.[12] Anastomoz kacak oran-
lar, bircok kolorektal prosediir icin yapilanlara benzer, oldukca
biyik birkag yeni calismada yaklasik % 4 oraninda goralmustr.
[13,14] Bu calismada da HKK hastalarda en sik cerrahi alan enfek-
siyonu gorilmustir. Bunlara ilaveten sirasiyla, postoperatif ileus
ve anastomoz kacagi komplikasyon olarak goriildi. Genel olarak
komplikasyon oranimiz (%45) literattrle uyumlu bulundu.

Hartmann kolostomiyi kapatmanin zamanlamasi halen tartis-
mali bir konudur. Optimal zamanin hastanin karnindaki infla-
matuar durumun tamamen ¢6ziilme sirecidir. Bu siire¢ cogu
zaman 6 ay kadar surebilmektedir. Revers siiresinin daha kisa
olmasi rektal guduk atrofisini dnleyebildigi ileri strilmus-
tar(15). Bu calismada HP uygulama ve HKK intervali ortalama
4 ay olarak bulunmustur.

Fonseca ve ark.[15] yogun bakim ihtiyaci olan hastalarda
komplikasyon gelisme ihtimalinin arttigini, hastanede kals
strelerinin uzadigi ve bunlarin ek komorbiditelerinin daha
fazla oldugunu ileri sirmistir. Calismamizda da yogun bakim
gereken hastalarda cerrahi alan enfeksiyonu ve anastomoz
kacagi orani daha yiiksek bulunmustur. ilaveten bu calismada
20(%30) hastanin CCl'i =6 tespit edilmistir.

HKK'’ da yasanan sorunlar dikkate alindiginda, son donemde ya-
yinlanan bir meta-analizde loop kolostomiile karsilastinldiginda
loop ileostomi kapatilmasinda, daha az yara yeri enfeksiyonu,
daha az insizyonel herni olusturdugu ve genel komplikasyon-
lar acisindan bir fark olmadig ileri stiriilmustiir.[16] Gerekli olan
hastalarda HP elbet uygulanabilir, fakat boyle bir durumda
mimkiinse rezeksiyon anastomoz ve loop ileostominin olasi
avantajlari agisindan tercih edilmesi daha uygun olabilir.

Sonu¢

Stoma kapanmasindan sonraki morbidite ve mortalite 6nemsiz
bir durum degildir. HP’/nden sonra optimal kapatma intervali,
uygun hasta secimi, hastanin komorbidite yiki, merkezde yo-
gun bakim varligi ve 6zellesmis veya deneyimli merkezlerde ka-
patilma isleminin yapilmasinin uygun olacagini diisinmekteyiz.
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" Orjinal Makale

Boyun ve mediasten tutulumlu hodgkin lenfoma olgularinda Butterfly
VMAT teknigi avantajli midir?

Is Butterfly VMAT technique advantageous in hodgkin lymphoma patients
with neck and mediastinal involvement?

Ebru ATASEVER AKKAS* [, Olgu GUVENC

Saglik Bilimleri Universitesi, Dr. Abdurrahman Yurtaslan Onkoloji SUAM, Radyasyon Onkolojisi Klinigi,
Ankara/TURKIYE

Oz
Amag: Bu calismada, erken evre Hodgkin lenfoma (HL) tanili bilateral boyun ve mediasten yerlesimli gen¢ kadin ve erkek

olgularda, li¢ boyutlu konformal radyoterapi (3DCRT) ile volumetric modulated arc therapy (VMAT) ve butterfly VMAT
tekniklerinin dozimetrik olarak karsilastirilmasi amaglanmistir.

Gereg ve Yontemler: Erken evre HL'li 20 hastaya radyoterapi uygulandi. Tim plan verileri, hedef hacim ve kritik organ
doz hacim histogramlari karsilastirildi. Her Ui¢ teknik icin konformite indeksi, homojenite indeksi ve % V107 farkhliklar
degerlendirildi.

Bulgular: Sag meme maksimum, V25, V30 ve sol meme maksimum, V20, 25, 30 degerleri ise 3DCRT planlamada diger
VMAT planlarinda elde edilen degerlerden daha yiksek idi. Bu da istatistiksel olarak anlamli bulundu. Akciger V5 degerleri
3DCRT planlamasinda, VMAT planlarindan daha diistiktli ve V20, 25,30 degerleri ise VMAT planlarindan istatistiksel olarak
daha yuksekti. Sag ve sol parotis ortalamalari, V5,20 25, 30 degerleri butterfly VMAT planlamasinda diger planlara gore
anlamli olarak daha diisiiktii. Sag parotis V20, V25 degerinin butterfly VMAT planlamasinda, ikili karsilastirmalarda VMAT
planindan daha distik oldugu bulunmustur.

Sonuglar: Memede 20 Gy ve lzerinde VMAT, butterfly VMAT, 20 Gy ve altinda ise 3DCRT tekniginin daha avantajli oldugu
gorilmektedir. Parotis dozlari agisindan ise butterfly VMAT'In daha avantajli oldugu goérilmektedir.

Anahtar kelimeler: Hodgkin lenfoma; radyoterapi; butterfly
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AKKAS ve ark.
I CAS and CEA in asymptomatic patients

Abstract

Aim: In this paper, comparative planning for Three dimensional conformal (3DCRT), volumetric modulated arc therapy
(VMAT) ve butterfly VMAT in a young female and male cohort with bilateral neck and mediastinal involvement diagnosed
with early-stage Hodgkin's lymphoma (HL) and we report whether the butterfly technique is advantageous.

Material and Methods: 20 patients with early-stage HL were treated radiotherapy. All plan solutions were compared
by target volume and critical organ dose-volume histograms. The conformity index, homogeneity index, and V107%

differences were evaluated for all three techniques.

Results: Right breast max, V25, V30 and left breast max V20,25,30 values in 3DCRT planning. It was found to be higher
than the values obtained in the plans, which was found to be statistically significant. Lung V5 values were lower in 3DCRT
planning than VMAT plans, and V20, 25,30 values were statistically higher than VMAT plans. Right, and left parotid means,
V5,20 25, 30 values were significantly lower in butterfly VMAT planning compared to other plans. The right parotid V20,
V25 value was found to be lower in butterfly-VMAT planning than in the VMAT plan in bilateral comparisons.

Conclusion: VMAT, butterfly VMAT over 20 Gy in the breast, and 3DCRT techniques under 20 Gy are more advantageous

in the examination of dose volumes of the organs at risk. in terms of parotid doses, butterfly VMAT seems to be more

advantageous.

Keywords: Hodgkin's lymphoma; radiotherapy; butterfly

Giris

Radyoterapi (RT), erken evre Hodgkin lenfomali (HL) hasta-
larda kemoterapiyi de iceren kombine tedavi modalitesinin
onemli bir bilesenidir. Kombine tedavi modalitesi ile %85-93
oraninda kur saglanir [1, 2]. HLlarin geng yas grubunda sik
gozlenmesi ve ylksek kiir oranlari nedeniyle tedaviye bagli
akut ve gec¢ komplikasyonlarin en aza indirilmesi en énemli
hedeftir [1, 3]. Ozellikle ekstended-field ve yiiksek doz RT ile
tedavi edilen olgularda, kardiyak hastaliklar ve sekonder ma-
lignensiler en 6nemli geg yan etkilerdir. Bu amacla klinisyenler
yuksek kiir oranlari saglarken, yan etkileri azaltmak icin RT alan
ve dozunda modifikasyonlara gitmistir [4].

HL'larda, modern RT yaklasimlari ile daha dustik dozlarda (20—
30 Gy), daha kiictik hacimlerin isinlanmasi, risk altindaki organ
(OAR) dozlarinin azalmasina neden olur. Boylece daha dusiik
oranda RT'ye bagli ge¢ toksisite gozlenir. RT teknolojisindeki
gelismelere paralel olarak hedef hacim dozlarindan taviz ver-
meden, OAR’lar i¢in en iyi doz dagilimini saglayan tekniklerin
belirlenmesi icin ¢calismalar devam etmektedir [5]. Gegmiste
2- boyutlu tedavi uygulanirken, glinimiizde G¢ boyutlu kon-
formal radyoterapi (3DCRT), intensity-modulated radiation
therapy (IMRT), volumetric modulated arc therapy (VMAT)
uygulamalari artmistir. Lenfomalarda siklikla genis alanlardan
isinlama yapildigi icin siklikla 3DCRT yeterlidir. Ozellikle boyun
ve mediasten yerlesimli HLl'larda ise OAR dozlarini azaltmak

icin IMRT ve  VMAT daha avantajli olabilir. Literatiirde, farkl
IMRT tekniklerini iceren ¢alismalarda mediastinal HLli kadin
hastalarda “butterfly” (BF) tekniginin dozimetrik olarak avan-
tajli oldugu gésterilmistir. Ozellikle, BF VMAT'In, hedef hacim-
lerde ylksek konformalite ve OAR’larda maksimum koruma
sagladigi gosterilmistir [5].

HL hasta poptilasyonu icin, doz volim histogrami (DVH) one-
rileri ve Normal Doku Komplikasyon Olasiligi (NTCP) modelleri
gelistirilmistir. Bu modeller ile akciger toksisitesi, kardiyovas-
kiler hastaliklar ve hipotiroidizm gibi akut ve ge¢ yan etkile-
ri azaltmayr amaglayan planlama optimizasyon proseduirleri
olusturulmustur [5].

Bu calismada, Involved-site Radiotherapy (ISRT) planlanan er-
ken evre HL tanili bilateral boyun ve mediasten yerlesimli ol-
gularda, 3DCRT ile farkh IMRT tekniklerinin (butterly VMAT ve
VMAT) dozimetrik olarak karsilastirilmasi amaglanmistir.
Gereg ve Yontemler

Hasta ve tedavi ozellikleri

Calisma onayi, Saglik bilimleri Universitesi Ankara Dr. Abdur-
rahman Yurtaslan Onkoloji Saglik Uygulama ve Arastirma
Merkezi Tipta Uzmanlk ve Egitim Kurulu (TUEK) tarafindan
Helsinki Deklarasyonuna gore 05.12.2017/24 numaral karar
ile onaylanmistir. Calismaya dahil edilen hastalardan bilgilen-
dirilmis onay formu alinmistir.

Calismamiza, Nisan 2014-Haziran 2018 tarihleri arasinda kli-
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nigimize basvuran, bilateral boyun ve mediastinal tutulumu
olan erken evre (I-11) HL tanili 10 kadin ve 10 erkek, toplam 20
hasta dahil edildi. Ortanca yas 25 (aralik, 18-32) idi. Tim olgu-
larda basvuru sirasinda mediastinal, bilateral hiler, supraklavi-
kiler ve Gst boyun tutulumu vardi. Hicbir hastada ekstranodal
tutulum yoktu. Aksiller tutulumu olan hastalar ¢calisma disi bi-
rakildi. Tim hastalar kemoterapi 6ncesi kontrastli Bilgisayarh
Tomografi (CT) ve pozitron emisyon tomografisi (PET)/CT ile
evrelendi. Evreleme sonrasi olgular The European Organisati-
on for Research and Treatment of Cancer Lymphoma Group
(EORTCQ) risk gruplamasina gore favorabl veya unfavourab-
le olarak siniflandirildi. Takiben olgulara 3 ya da 4 kir ABVD
(adriamycin, bleomycin, vinblastine, and dacarbazine) kemo-
terapisi uygulandi. Kemoterapi sonrasi yanit degerlendirme-
si amaciyla cekilen CT ve PET/CT'de tiim olgularda tam yanit
go6zlendi. CMT’nin bir parcasi olarak tiim olgulara RT planlandi.

Radyoterapi Simiilasyonu

Olgulara son kemoterapiden 3-4 hafta sonra, 4-dimensional
CT (4DCT) ile kontrastsiz, 3 mm kesit kalinliginda, akciger bo-
ardu (ofix® curve board) ve bas-boyun maskesinden (Radon®
Thermoplastic IMRT-A Head Shoulder Mask) olusan immobili-
zasyon cihazlari kullanilarak, kollar akimbo pozisyonunda ola-
cak sekilde planlama amach CT’si ¢ekildi.

Radyoterapi Planlama

Tum olgulara, International Lymphoma Radiation Oncology
Group (ILROG) Guideline’ina goére ISRT planlandi [6]. Tium has-
talarda clinical target voliime (CTV) ve OAR'lar, ayni radyasyon
onkologu tarafindan cizildi Kemoterapi 6ncesi PET/CT gorin-
tuleri ile 4ADCT goruntileri, Eclipses Image Registration modiile
kullanilarak flizyon yapildi. CTV, ILROG guideline'ina gore, ISRT
prensibince ¢izildi. Planing target volume (PTV), CTV'ye 10 mm
izotropik marjin verilerek olusturuldu. OAR olarak; kalp, akciger-
ler, sag ve sol parotis, tiroid, spinal kord, left anterior descending
artery (LAD) ve kadinlarda sag ve sol meme konturlandi.

RT planlamasi icin VarianTrilogy (Varian Medical Systems,
Palo Alto, CA) cihazi tedavi planlama sistemi (Eclipse versiyon
11.0.31) kullanilarak Gg farkli teknikte 3DCRT, SingleArc ve
Butterfly-Arc tedavi planlar yapildi. RT dozu 15 fraksiyonda,
30 Gy olarak recete edildi.

3DCRT, wedge teknigiyle 6-18 MV foton enerji kombinasyonu
kullanilarak planlandi. Boyun kismi icin sag-sol (90 ve 270 de-
rece) wedge'li alan agilirken, mediasten alani i¢in 6n-arka yari
kesicili alan kullanildi. Hesaplamalar The Analytical Anisotro-
pic Algorithm (AAA) ile yapildi.
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SingleArc ve Butterfly-Arc (MultipleArc) tekniginde 6 MV enerji
kullanildi. Single- Arc planlar kol acilari yasaklanarak (240-300
ve 60-120 derece yasaklanacak sekilde), 1 isocenter-2 full ark
olarak tam tur dizayn edildi. Multiple arc igin tam tur, kol agisi
yasaklanarak yapilan arc planina ek olarak 90 derece masa ro-
tasyonu ile AP-PA 35-335 derecede 1 isocenter-2 yarim rotas-
yon arc plani eklendi.

Hedeflenen PTV kapsanmasi ve OAR dozlarini elde etmek igin,
Arc planlari yapildiktan sonra, hedef kapsanmasini korurken OAR
dozlarinin ilk planlamalarda elde edilen doz degerlerinin altina
distirmek hedeflendi. Her hasta icin optimal bir plan elde edilin-
ceye kadar ¢oklu planlamalar yapildi. Hedef hacim ve OAR'lar icin
tedavi planlama hedefleri Tablo 1'de verilmistir [7].

Kumdilatif DVH'ler ile kantitatif degerlendirme yapildi. PTV icin
analiz edilen parametreler; Dmin, Dmax, Dortalama, V90, V95,
V107, konformite indeksi (Cl) ve homojenite indeksi (HI) olarak
belirlendi. Planlarin uygunlugu, Van't Riet ve ark!larinin 6nerdi-
gi Cl kullanilarak degerlendirildi [8]. ICRU 62'ye gore Cl = Tedavi
edilen hacim/PTV hacmi formili kullanilarak hesaplandi [9].
PTV'de tedavi edilen hacmin tamamen kapsanip kapsanmadi-
gini ifade eder. Cl=1 ideal konformasyon, CI> 1 isinlanan hacim
saglikl dokuyu kapsar, Cl <1 hedef hacim yalniz kismen isinlanir,
olarak yorumlanir. Hl igin ise HI = (D2 -D98) /Dp x100 % formdili
kullanilmistir. Bu formiilde D2 ve D98, secilmis hacmin %2'si ve
%098'inin aldi§1 dozlardir. Dp ise tanimlanan dozdur.

PTV sarimini dogrulamak icin, RT tedavisinden 6nce, glinliik or-
togonal kilovoltage (Kv) ve haftalik cone-beam CT (CBCT) ile g6-
rintlleme yapildi. Giinlik goriintilemelerinde, PTV'nin %100
ve %95 izodoz hatlari ve dolayisiyla CTV sarimi da dogrulandi.



Uygun kaydirmalar yapildi. Her hasta, kendisi icin yapilan her ti¢
plandan dozimetrik olarak en avantajli plandan tedaviye alindi.

istatistik Analiz

Tam veriler, SPSS version 22 (IBM Corp., Armonk, New York,
USA,) istatistik programi kullanilarak analiz edildi. iki tedavi pla-
nini karsilastirmak icin Wilcoxon matched-paired ve signed-
rank testi, ¢ tedavi plani arasindaki sonuclar karsilastirmak
icin ise Friedman testi kullanildi. istatistiksel 5nemi belirlemek
icin p degeri <0.05 anlamli olarak kabul edildi.

Bulgular
Hedef hacimler

Hedef hacimler icin ¢ planlama tekniginin dozimetrik karsi-
lastiriimasi Tablo 2'de verilmistir.

Uc planlama teknigi karsilastinldiginda PTV kapsanmasi (Dme-
an, V%90, V%95, Dmin,) acisindan anlamli fark gézlenmemistir
(Tablo 2). Cl agisindan bakildiginda tedavi planlari arasinda fark
g6zlenmemesine karsin (3DCRT planlamada, ideal deger olan 1
‘e en yakin deger elde edilmistir, CI: 0,98 idi), H'nin VMAT plan-
larinda, 3DCRT plani ile karsilastirildiginda tstln oldugu goril-
mdastdr (1,16 ve 1,14 vs. 1,45, p=0,01). V107(%) ve Dmax deger-
leri, 3DCRT planlama tekniginde en yiiksek degerlere sahipti.

Kritik organ dozlan

Ug tedavi planlama teknigi karsilastinldiginda, bilateral akciger icin
ortalama dozlarda fark gozlenmezken, disiik doz alan hacim (V5)
3DCRT planlamada, yuiksek doz alan hacimler (V20,V25,V30) ise VMAT
planlarinda istatistiksel anlamli olarak yliksek bulunmustur (p <0,05).

Akciger V5 degerleri; ikili karsilastirmalarda butterfly VMAT
planlamada, VMAT planlamaya gore istatistiksel olarak anlamh
disuk bulundu (p: 0,012).

Sag meme mean, V5, V20 ve sol meme mean ve V5 degerleri
3DCRT planlama icin daha dustik degerlerle daha avantajh ve
istatistiksel olarak anlamli bulundu ancak sag meme maks, V25,
V30 ve sol meme maks V20,25,30 degerleri ise 3DCRT planlama-
da diger VMAT planlarinda elde edilen degerlerden daha yiiksek
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idi. Bu da istatistiksel olarak anlamli bulundu (p <0,05).

LAD (Left anterior descending artery) V5, 20, 25,30 degerleri,
3DCRT planlamada VMAT planlarina gore istatistiksel olarak
anlamh ylksek bulundu (p <0,05).

Kalp mean, V4, 5, 10, 20, 25 degerleri 3DCRT planlamada,
VMAT planlarina gore istatistiksel olarak anlamli yliksek bulun-
du (p <0,05).

Spinal kord mean, V5,20 25, 30 degerleri de; 3DCRT planla-
mada, VMAT planlarina gore istatistiksel olarak anlamli yiksek
bulundu (p <0,05).

Troid mean, V18, 25 dozlari; VMAT planlamada, 3DCRT ve
Butterfyl-VMAT planlamaya gore daha distkti ve istatistiksel
olarak anlamliydi (p:0,001, p:0,085, p:0,001).

Sag ve sol parotis mean, V5,20 25, 30 degerleri; Butterfyl-VMAT
planlamada diger planlara gore istatistiksel olarak anlamli du-
stk dozlar bulundu. Sag parotis V20 dederi ikili karsilastimalar-
da butterfl-VMAT planlamada, VMAT plana gore daha disiik
bulundu ve istatistiksel olarak anlamh kabul edildi (p:0,033).
Sag parotis V25 ise; butterfl-VMAT planlamada, VMAT plana
gore daha diistik bulundu ancak istatistiksel olarak anlamli ka-
bul edilmedi (p:0,06).

Kritik organ dozlan icin U¢ planlama tekniginin dozimetrik
karsilastirilmasi Tablo 3'te verilmistir. Resim 1 (A, B, C) ‘de erkek
hastalar icin resim 2 (A, B, C)' de kadin hastalar icin i¢ ayr teda-
vi planina ait doz dagilimi gosterilmektedir.

Resim 1. Erkek hastalar icin li¢ ayri tedavi planina ait doz dagilimi

(A:3DCRT, B: VMAT, C: Butterfly-VMAT)

Resim 2. Kadin hastalar icin U¢ ayri tedavi planina ait doz dagilimi

(A: 3DCRT, B: VMAT, C: Butterfly-VMAT)
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Tartisma

IMRT'nin, kritik organlarda doz disiikligune yol acip agma-
yacagi ve ge¢ komplikasyon oranlarini artirip artirmayacagdi
merak konusu olmustur. Farkli IMRT yaklasimlarinin énemli
klinik sonuclar ve kritik organlari korumayi artirabilecegine
dair artan kanitlar vardir. Bircok ¢alisma, lenfoma hastalari icin
konvansiyonel 2D, 3DCRT ve IMRT planlarindan elde edilen te-
davi sonuglari olan OAR dozlarini, karsilastirmistir.
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Goodman ve ark. lar bulky mediastinal HL veya nonhodgking
lenfoma tanili mediastinal radyoterapi alan 16 hastayi analiz
etmistir [10]. Bu calismada, PTV dozu, konvansiyonel anteri-
or-posterior / posterior-anterior plana kiyasla IMRT ve 3DCRT
planlama yontemlerinde daha iyi olarak bulunmustur.

Fiandra ve ark.nin, erken evre mediastinal tutulumu olan on
HL tanili kadin hastada 3DCRT ve IMRT planlarini karsilastirdi-
g1 calismada , PTV sarimini (V% 95 (%) > 95) birbirine benzer




degerlerde bulmusglardir [11]. Bizde calismamizda, PTV sarimi-
ni benzer degerlerde bulduk.

Jackson ve ark. lari ise hem ortalama akciger dozunu, hem
de pnémoni olasiligini, 2D ve 3D planlara kiyasla, IMRT plan-
larinda daha dusiik olarak bulmusglardir [12]. Bununla birlikte,
Goodman ve ark. ise en az 20 Gy alan akciger hacminin (V20),
IMRT plani ile arttigini bulmuslardir [10]. Calismamizda ise Ak-
ciger V5 degerleri 3DCRT planlamada, IMRT planlarina gore
daha dustk, V20, 25, 30 dederleri ise istatistiksel olarak IMRT
planlarina gére daha yiksek bulunmustur. Akciger V5 degerle-
ri, VMAT planlarinin ikili karsilastimalarinda ise butterfly-VMAT
planlamada, VMAT planlamaya gore istatistiksel olarak anlamh
dustk bulunmustur (p: 0,012). Fiandra ve ark. da karsilastirdi-
g1 tum IMRT tekniklerinde, akciger V20 degerlerini, 3DCRT'ye
gore dusik ancak V5 degerlerini ise yuksek bulmusglardir [11].

Girinsky ve ark.ise mediastinal HL hastalarinda, IMRT, 3DCRT ve
anterior-posterior / posterior-anterior planlarini karsilagtirmis-
lardir. IMRT planlamada, kalp, koroner arterler, 6zefagus ve spi-
nal kord gibi kritik organ doz dagilimini daha iyi bulmuslardir.
Bununla birlikte, konvansiyonel tedavide; 3DCRT ve IMRT'den
biraz daha dislk bir akciger ortalama dozu bulmuslardir.
IMRT'ye benzer fakat 3DCRT'den anlamli bir sekilde daha diisiik
olan bir akciger V20 degerlerini bulduklarini belirtmislerdir [6].

Bulgular 1siginda akciger dozlari, IMRT tekniklerinde 3DCRT
teknigine gore daha avantajli goziikmektedir.

Travis ve ark. 105 meme kanseri olgusu ve 266 eslestirilmis kont-
rolden olusan biyik ve uluslararasi vaka kontrol calismasinda,
memeye, 4 Gy veya daha duisiik radyasyon dozu alan ve alkilleyici
kemoterapi almayan kadinlara kiyasla 3,2 kat meme kanseri riski
ile iliskilendirmislerdir. Memeye 40 Gy ve lizerinde doz alan kadin-
larda ise, riskin sekiz kat arttigi bildirilmistir (p <0.001) [13].

Nieder ve ark. lari. mediastinal HLli sekiz kadin hastada yaptidi ca-
lismada ise, IMRT ile ortanca kalp ve meme dozlarini belirgin daha
distk bulmuslardir. Bununla birlikte, artan meme hacimleri, IMRT
kullanilarak, diistik (%15 veya daha az) dozlar almistir [14].

Bazi radyasyon onkologlari, hodgkin lenfomali kadin hasta-
larda IMRT kullanmakta isteksizdirler ¢clinkii; normal yapilarin
yuksek doza maruz kalmasi ve meme gibi buyik normal do-
kularin, asirn diisiik doz radyasyona maruz kalmasi konusunda
endiseleri vardir. Meme kanseri riski agik¢a doza bagimli olsa
da, disiik doz radyasyon ve karsinojenez arasindaki iliskinin
daha spekdlatif oldugunu bildirmislerdir [15,16]. Weber ve ark.
lari. IMRT'yi konvansiyonel tekniklerle karsilastirmak icin non-
linear bir doz risk modeli kullanmislardir. IMRT' yi diger konfor-
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mal tekniklerle karsilastirdiklarinda, radyasyona bagli kanser
riskini tahmini artirabilecegi sonucuna varmiglardir [17].

Fiandra ve ark. larinin yaptidi calismada ise, butterfy VMATta,
meme mean dozlari diger tedavi planlariyla kiyaslandiginda
istatistiksel olarak anlamli diisiik bulunmustur [11].

Galismamizda ise sag meme mean, V5, V20 ve sol meme mean
ve V5 degerleri 3DCRT planlama icin daha diistik degerlerle daha
avantajli ve istatistiksel olarak anlamli bulundu. Sag meme mak-
simum, V25, V30 ve sol meme maksimum, V20, 25, 30 degerleri
ise 3DCRT planlamada diger VMAT planlarinda elde edilen deger-
lerden daha yiiksektir bu da istatistiksel olarak anlamli bulundu.

HL tedavisi sonrasi kardiyak mortaliteye ek olarak, kardiyak morbi-
dite de tanimlanmustir. Florida Universitesi'nde, 415 HL RT 6ykiisii
olan hasta Uzerinde yapilan retrospektif bir calismada, %10,4 ol-
guda koroner arter hastaligi gelistigi bildirilmistir. Cok degiskenli
analizde, koroner arter hastaligi riski ile anlamli sekilde iliskili olan
tedaviye bagl tek risk faktori bulunmustur. Bu, tek basina mant-
le veya subdiyafragmatik tedavi ile karsilastirldiginda, mantle ve
para-aortik alanin birlikte kullanilmasi olarak bildirilmistir [18].

Son yillarda, radyoterapi alani, mevcut yan etkilerden dolayi
genisletilmis alandan tutulu alana diistrilmastir ISRT tedavi-
si, RT tekniklerindeki diger son gelismelerle, kritik organlarin
aldigi dozu sinirlarken, éngorilen dozu hedef volime IMRT
teknigi ile vermeyi icermektedir [19]. Ek olarak, 6zellikle medi-
astinal yapilar icin dnemli olan nefes tutma tekniginin kullanil-
masi, hedef kitleye doz dagilimini daha iyi saglar [20]. Kardiyak
komplikasyon riskinin de azaltilabilinecegi bildirilmistir.

Fiandra ve ark. lari yaptiklari ¢calismada ise kalp mean dozlarini
tim planlama tekniklerinde benzer bulmuslardir [11]. Biz de
calismamizda, LAD ve kalp dozlarini VMAT tekniklerinde daha
disik bulduk.

Constine ve arkadaglarinin HL hastalarinda yaptiklari bir ¢alis-
mada, 26 Gy veya daha yuksek doz alan ¢cocuklarin %78'inde,
26 Gy veya daha disik doz alan ¢ocuklarda ise yalnizca
%17'sinde tiroid anormalliklerinin gelistigini bildirmislerdir
[21]. Cocukluk Cagi Kanserinde Hayatta Kalma Arastirmasi So-
nuclari, HL'den kurtulanlarin kardes kohortuna kiyasla 17 kat
artmis hipotiroidizm riski gosterdigini bildirmislerdir [22].
Fiandra ve ark. lan troid mean dozlarini, 3DCRT'ye gore, VMAT ve
butterfly-VMATta daha diisiik bulmuslardir [11]. Bizde klinigimizde
tiroid dozlarimizi, VMAT planlarimizda daha distk bulduk. VMAT
planinda ise, butterfly VMAT'a gore daha diisiik dozlar bulundu.

Imanimoghaddam ve ark. lari servikal, supra ve infraklavikular
HL nedeniyle RT alan cocuklarda, bas-boyun timorli yetiskin
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RT alan hastalarla benzer tikrik bezi degisimleri oldugunu
bildirilmislerdir. Gozlenen hiposalivasyon ve kserostominin
hastanin yasam kalitesinin etkiledigini savunmuslardir [23].
RT ayrica, doku inflamasyonu nedeniyle; laktoferrin, lizozim
ve immiuinglobulin gibi protein paternlerinin seviyelerini art-
tirdigini a-amilaz aktivite ve konsantrasyonunu azaltip, musin
konsantrasyonunu distirdigind bildirmislerdir [24]. Tukrik-
teki bu degisimler ise hastalar lokal enfeksiyonlara daha sa-
vunmasiz yapacagini belirtmislerdir [25].

Bizde klinigimizde sag ve sol parotis mean, V5,20 25, 30 de-
gerlerini, Butterfyl VMAT planlamada diger planlara gore ista-
tistiksel olarak anlamli diisiik dozlar bulduk. Sag parotis V20
degeri ikili karsilastimalarda ise; butterfl VMAT planlamada,
VMAT plana gore daha disiik bulundu ve istatistiksel olarak
anlamli kabul edildi. Sag parotis V25 ise butterfly VMAT planla-
mada, VMAT plana gore daha diisiik bulundu ancak istatistik-
sel anlaml degildi. Butterfl VMAT planlamada parotis dozlari-
nin, daha avantajlh oldugu kanaatine varildi.

Literatlirde, boyun ve mediasten tutulumu olan HL tanil has-
talarda, Butterfly VMAT ve VMAT planlarinin parotis agisindan
karsilastirmali bir calismaya ulasilamadi. Biz calismamizda li-
teratiirde ilk olabilecek, parotis dozlarini, bu iki planlama tek-
nigini ile karsilastirmaktayiz. Calismamizdaki kisitlama, hasta
sayisinin sinirli olmasiydi. Daha fazla hasta sayisiyla degerlen-
dirilmesini dnermekteyiz.

Sonu¢

Bu sonuclar 1s1§inda, kritik organ dozlari incelendiginde me-
mede 20 Gy ve Uzerinde VMAT, butterfly VMAT, 20 Gy ve altin-
da ise 3DCRT tekniginin daha avantajli oldugu gorilmektedir.
Bu ¢alisma sonucunda kadin ve cocuk hastalarda ikincil kanser
olusma riski endisesiyle 3DCRT kullanilmasi gerekmektedir.
Parotis dozlari acisindan ise butterfly VMAT'In daha avantajh
oldugu gorulmektedir. Yetiskin erkek hastalarda ise, VMAT,
butterfly VMAT tedavi planlarinin kullanilmasinin daha uygun
olacagi kanaatine varlmistir. RT planlamasi, otomatik olma-
mali ve tedavi plani, her hastaya en uygun sekilde bireysel ola-
rak 6zenle secilmelidir.

Maddi Destek ve Cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve ya-
zarlarin herhangi bir ¢ikar dayali iliskisi yoktur.
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Monocyte to high-density lipoprotein ratio and high sensitive c-reactive
protein levels in patients with isolated coronary artery ectasia

Monosit yliksek/ dansiteli lipoprotein orani ve yliksek sensiviteli c- reaktif
protein degelerinin izole koroner arter ektazisi ile iliskisi

Alparslan KILIC* 2 , Onur BAYDAR O

Koc University Hospital, Department of Cardiology, Istanbul/TURKEY

Abstract

Aim: Isolated coronary artery ectasia (ICAE) is a rare form of coronary artery disease and has almost same mortality and
morbidity rate to atherosclerotic coronary artery disease. Monocyte to HDL-cholesterol ratio (MHR) has been entered
the literature as a new inflammatory indicator in various cardiovascular disease. In this study we want to investigate
relationship between inflammatory and oxidative markers that high sensitive C reactive protein (Hs-Crp), MHR and ICAE.

Material and Methods: We retrospectively observed patients who underwent elective coronary angiography. Patients
with ICAE and normal coronary arteries included in the study. MHR and Hs-Crp levels were observed just before the
coronary angiography procedure.

Results: A total of 98 patients (61, 62 % men) patients were included in this study and 28 (28.6%) of them had DM. 68
(69.3%) of patients had ICAE. MHR was significantly higher in patients with ICAE (0.0153 (0.007-0.130)ve 0.0111 (0.005-
0.020), p< 0.001). Hs-Crp was also significantly higher in patients with ICAE (Yd-Crp: 6 (0.2-33)ve 1(0.2-14), p < 0.001). MHR
was also significantly correlated with Hs-crp levels (r:0,338, p: 0.001). Additionally; DM, smoking, HT, MHR and Hs-crp
were detected as independent risk factors of ICAE in logistic regression analysis. In receiver operating characteristic curve
analysis, the area under the curve for predicting CAE was 0.744 (p<0,001, 95% confidence interval [CI] 0.64 to 0.84) and
cut- off value was 0.013 (sensitivity 69.1%, specificity 63.3%, ) for the number of MHR.

Conclusion: MHO and Hs-Crp are markers of inflammation that can be easily and inexpensively examined and found high
in patients with ICAE. These markers may be useful explaining the pathogenesis of ICAE and guiding treatment.
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Amag: Izole koroner arter ektazisi (IKAE), koroner arter hastaliginin az goriilen bir formu olup, aterosklerotik koroner
arter hastaligna benzer mortalite ve morbidite oranina sahiptir. Monosit ylksek dansiteli lipoprotein (HDL) orani ( MHO)
klinikte yeni tanimlanan inflamasyon belirteclerinden biridir. Calisamizda MHO ve klinikte inflamasyon belirteci olarak
sikca kullanilan yiiksek duyarlikli C-reaktif protein (Yd-Crp) ile IKAE arasidaki iliski arastinlmistir.

Gere¢ ve Yontemler: Calismamizda retrospektif olarak elektif koroner yapilan hastalar incelenmistir. Hastaneye
basvurusunda koroner anjiografi hemen 6ncesinde alinan 6rneklerden Yd-Crp ve MHO orani hesaplanmistir.

Bulgular: Toplam 98 (61, %62 erkek ) hasta geriye doniik incelenmis, 28 (%28.6) hastada Diabetes Mellitus saptamistir.
IKAE hasta sayisi 68 (%69.8) olarak bulunmustur. MHO ve Yd-Crp ; IKAE grubunda normal koroner arterlere sahip gruba
gore anlamli olarak yiiksek saptandi (Sirasiyla; MHO: 0.0153 (0.007-0.130)ve 0.0111 (0.005-0.020), p< 0.001, Yd-Crp: 6 (0.2-
33)ve 1(0.2-14), p < 0.001). Ek olarak MHO ile Yd- Crp degeri arasinda pozitif korelasyon saptandi (r:0,338, p: 0.001). Ayrica;
hipertansiyon , Diabetes Mellitus, sigara kullanimi, Yd-Crp ve  MHO degerleri IKAE' nin bagimsiz risk faktorleri olarak
bulundu. ROC analizinde MHO icin egri altinda kalan alan 0.744 (p<0,001, 95% [Cl] 0.64 - 0.84) ve cut- off degeri 0.013
(%69.1 sensivite , % 63.3 spesifite ) saptandi.

Sonug: Sonuc olarak MHO ve Hs-Crp basit ve ucuz sekilde bakilabilen inflamasyon belirtecleri olup, IKAE hastalarinda
yiiksek saptanmistir. Bu belitecler, IKAE hastaliginin patogenezinin aydinlatiimasinda ve tedavinin yénlendirilmesinde
faydali olabilir.

Anahtar Kelimeler: koroner arter ektazisi; monosit yliksek dansiteli lipoprotein (hdl) orani; yiiksek duyarlilikli c- reaktif protein.

Introduction

Isolated coronary artery ectasia (ICAE) is a rare coronary
anomaly and commonly accepted to be a different form of
coronary artery disease (CAD). ICAE may be asymptomatic
in cases without obstructive CAD, but it can show up with
coronary ischemia signs.[1] Monocytes are one of important
mononuclear cells that develop in the bone marrow and
circulate within the bloodstream. Monocytes are special cell
types for secretion of inflammatory cytokines. These cells
are important during the early stages of atherosclerosis and
the local proliferation that is responsible for atherosclerotic
progression. Thus, monocytes have an important role in
early stage lesions and in the chronic stages of the disease.
[2] Additionally, high-density lipoproteincholesterol (HDL-C)
protects endothelial cells against the atherogenic effects of low-
density lipoprotein cholesterol (LDL-C) and inflammatory cells.
[3-5]1This effects reverse atherosclerosis progress. So, HDL-C has
very important role in anti-inflammatory actions. Monocyte
to HDL-cholesterol ratio (MHR) and High sensitive C- reactive
protein (Hs-Crp) are very considerable inflammatory markers
and several studies have shown that strong correlation between
various cardiovascular diseases.[6-8] Because of inflammation is
the main cause of ICAE; increased MHR and Hs-Crp may be

associated with pathogenesis of ICAE. In the literature, there is

not enough studies about MHR in patients with ICAE. Although
the relationship between the risk of developing CAE and MHR
was demonstrated [9], there is a relationship between MHR and
Hs-Crp in the patient with ICAE is still unclear. Thus, the aim of
this study was to assess whether there is a relationship MHR and
Hs-Crp in patients with ICAE.

Material and Methods
Study population

Total of 98 consecutive patients with ICAE undergoing
coronary angiography were retrospectively enrolled in our
study, between February 2014 and December 2017. Patients
with cardiopulmonary arrest, active infection, systemic
inflammatory disease, contrast medium administration within
15 days, chronic renal failure (serum creatinine >2 mg/dl), end-
stage liver disease, malignancy and using lipid-lowering drugs
were excluded from the study. We also excluded patients with
left ven-tricular ejection fraction [LVEF]<50%, percutaneous
coronary intervention and coronary artery bypass grafting
history. ICAE which is not accompanied by a significant
coronary artery stenosis described as dilatation of at least
one coronary artery so as to be 1.5-fold or greater than the
normal coronary artery segment and (1). Diabetes mellitus
(DM) was described by fasting serum glucose levels of at least
126 mg/ dl, arandom plasma glucose level of >200 mg/dl and/
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or if the patient was taking oral anti-diabetic drugs, or insulin.
Hypertension (HT) was described as a systolic blood pressure
> 130 mmHg and/or a diastolic blood pressure > 80 mmHg
or treatment with any antihypertensive drugs. Hyperlipidemia
(HL) was described as a total cholesterol greater than 200 mg/
dl and/or a low-density lipoprotein cholesterol (LDL) level
greater than 130 mg/dl or previously treated HL. Current
smokers are described who have smoked regularly in the
previous 6 months. A family history of coronary artery disease
was defined as a coronary event occurring in men before 55
years old or a coronary event occurring in women before 65
years of age. The hospital local ethics committee approved
our study. Our study was performed in accordance with the
Helsinki Declaration.

Coronary angiography and intervention

Coronary angiography was performed according to clinical
indications (Stress echo, treadmill test, myocardial perfusion
scintigraphy or typical chest pain). Coronary angiography (CA)
(Siemens Axiom Artis zee 2006; Germany) was performed by
femoral or radial approach according to standard practice. We
performed echocardiography (Philips Epiq 7, Medical System)
to all patients during hospitalization. The left ventricular
systolic performance was calculated using the modified
Simpson’s method.

Laboratory analysis

Complete blood count (CBC) and cholesterol levels were
measured at the time of admission. For definition of CIN, serum
creatinine levels were measured before and after procedure.
CBC levels were observed using Cell-Dyn 3700 (MAPSS Laser
Differential; Abbott Laboratories, USA). Cholesterol levels
that total cholesterol, HDL-C and triglyceride, were observed
enzymatically (Hitachi 7350 autoanalyzer, Hitachi Ltd, Japan).
Additionally, LDL-C levels were measured with Friedewald
formula. MHR was calculated by dividing monocyte count
(109/L) to HDL-C level (mmol/L). The estimated glomerular
filtration rate (eGFR) was measured using the Modification
of Diet in Renal Disease formula [20]. High-sensitivity
C-reactiveprotein (hsCRP) was measured by using Beckman
Coulter analyzer before the coronary angiography.

Statistical analysis

Statictical analyses were observed using SPSS version 22.0
package program (SPSS Inc, Chicago, lllinois). Kolmogorov
Smirnov testing was used to determine the subjects’
distribution. Normally distributed variables are presented
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as mean = standard deviation (SD) and not normally
disturbed subjects were showed median and quartile range.
The independent samples t test was used to compare the
values and nonparametric values were compared using the
Mann-Whitney U test. Chi-square test were performed for
comparison of categorical variables. To evaluate the effects
of various factors on ICAE development, regression analyses
using the backward Logistic Reggression (LR) method were
performed. Variables for which the P value of <0 .05 was
considered significant. Receiver operating characteristic (ROC)
curve analysis was used to determine the optimum cut-off
values to predict the development of ICAE.

Results

A total of 98 patients (61, 62 % men) patients were included
in this study and 28 (28.6%) of them had DM. 68 (69.3%) of
patients had ICAE. MHR was significantly higher in patients
with ICAE (0.017+ 0.0014 vs 0.011+ 0.003, p: 0.033). Hs-
Crp was also significantly higher in patients with CAE (7.2+
44 vs 1.6+ 2.6, p < 0.001). Weight, age and males were
significantly higher in patients with CAE. Also, general risk
factors that HL, smoking and HT were significantly higher in
patients with ICAE. Previous medications, HbA1c, DM rates
were not differed between two groups. The baseline clinical
characteristics of patients were shown in Table 1 and 2. MHR
was also significantly correlated with Hs-crp levels (r:0,338,
p: 0.001). Additionally; DM, smoking, HT, MHR and Hs-crp
were detected as independent risk factors of ICAE in logistic

regression analysis (Table 3). In ROC curve analysis, the area
under the curve for predicting CAE was 0.744 (p<0,001, 95%
confidence interval [Cl] 0.64 to 0.84) and cut- off value was
0.013 (sensitivity 69.1%, specificity 63.3%, ) for the number of
MHR (Table 4) (Figure 1).
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Figure 1: Receiver operating characteristic (ROC) curve analysis.
Discussion

ICAE is rare situation that may be congenital or acquired
and its common aetiologies are 50% atherosclerosis, 20-
30% congenital diseases, and 10-20% inflammatory or
connective tissue diseases.[10-12] ICAE is very rare and
mostly asymptomatic. Symptomatic cases usually suffer
form of effort angina. However, it may also manifest itself
with unstable angina. Reduced coronary flow due to
microvascular dysfunction has been demonstrated to be
responsible for ischemia in cases that have not stenotic CAD.
Some publications reported that ectasia caused slow flow,
thrombus formation and vasospasm in coronary arteries, also
lead to myocardial infarction without obstructive CAD.[12,13]
Current studies showed that inflammatory processes has a
greatrole in the aetiopathogenesis of ICAE and also a previous
study revealed that damage of the vascular media layer as
the cause of this pathology.[14] Therefore, inflammatory cells
can be detected in this vascular layers.[15]

Blood cell derived tests are an easy and effective methods
to observe the systemic inflammation in various diseases.
Recents studies have presented that elevated systemic
inflammatory markers have been linked to various
cardiovasculary pathologies. Monocyte cell which is a one of
leukocyte type have an important role during inflammatory
process and its activation plays a key role in cardiovascular
diseases.[15,16] The most important cause of atherosclerosis
is considered inflammation, so monocytes share in the onset
and progression of atherosclerosis.

HDL-C particles block macrophage cell activation and remove
cholesterol particles from endothelium.[17] These molecules
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provide anti-inflammatory effects. The monocyte chemotaxis
reveals an inflammatory and toxic effect, but HDL-C molecules
have preventive functions during this pathological process.
Therefore, the ratio of two parameters can provide important
information about the inflammatory state. MHR is a novel
marker that gives important information about inflammation.
Although the relationship between the risk of developing CAE
and MHR was demonstrated [9], the role of MHR was lessknown
during development of ICAE. Therefore, we hypothesized that an
increased MHR may explain pathophysiology and be an early
predictor of ICAE. Recent studies showed that increased MHR
was an independent risk factor of major cardiovascular events
in patients with chronic kidney disease and atrial fibrillation
recurrence after cryoballoon.[15,16,18-22]. In our study, we
observed that patients with ICAE have significantly higher MHR
and Hs-Crp levels compared to control group and our findings
also indicated that an MHR and Hs- Crp were significantly
ICAE. MHR has a strong positive
correlation with serum hs-CRP level, which supports its important

independent risk factor of

role in systemic inflamation. For this results, MHR may gain a
critical role for prediction of ICAE during diagnostics follow-up.

Other risk factors that smoking, HT and DM are common in
patients with coronary artery disease and comorbid ICAE in
previous studies.[11] Our study suggested these results that
DM, smoking, HT and Hs-crp were detected as independent
risk factors of ICAE.

Our study has several limitations. First, it is retrospective and
a single-center study. Second, we used a single MHR value
before the procedure. Another limitation is that the visual
observation of coronary angiography was only performed.
Finally, the number of patients were relatively small and we
did not follow- up patients for futher evaluation.

Conclusion
MHO and Hs-Crp are markers of inflammation that can be

easily and inexpensively examined and found high in patients

with ICAE. These markers may be useful explaining the

pathogenesis of ICAE and guiding treatment.
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N-acetyl cysteine attenuates ferroptosis mediated lung injury
induced by lower limb ischaemia/reperfusion

N-asetil sistein alt ekstremite iskemi/ reperflizyonu tarafindan indliklenen
feroptosise bagli akciger hasarini azaltir

Naim Boran TUMER* [

University of Health Sciences, Ankara City Hospital, Department of Cardiovascular Surgery, Ankara/TURKEY

Abstract

Aim: This study aimed to analyze the effect of N-acetyl cysteine pretreatment on the prevention of ferroptosis mediated
lung injury induced by lower limb ischemia and reperfusion.

Material and Methods: Eighteen male Sprague-Dawley rats weighing 350-400 g were randomized into three groups. The
animals received N-acetyl cysteine 150 mg/kg or normal saline 0.1 ml/kg intraperitoneally before the ischemic period. In
the control and study groups, I/R injury was induced by clamping the aorta infrarenal for 2 hours, followed by 4 hours of
reperfusion. The third group underwent sham surgery. After sacrifice, the lungs of the animals were extracted for both
histopathological and biochemical analysis.

Results: There was a significant difference between the control and study animals regarding tissue malondialdehyde
(MDA), and glutathione (GSH) levels. In the control group, the MDA levels were increased and the GSH levels were increased
significantly compared to the sham group that revealed a ferroptosis mediated lung injury. However, N-acetyl cysteine
decreased the levels of MDA and increased the levels of GSH revealing a protective effect. The Prussian blue (free iron stain)
staining which was used to examine iron deposition revealed a reduced deposition of iron in the N-acetyl cysteine group.
Conclusion: The results of the present study suggest a protective effect of N-acetyl cysteine on ferroptosis mediated lung
injury induced by lower limb ischemia-reperfusion in a rat model.
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Amag: Bu calisma, N-asetil sistein 6n tedavisinin, alt ekstremite iskemisi ve reperflizyonun neden oldugu ferroptoza bagli
akciger hasarinin 6nlenmesi lizerindeki etkisini analiz etmeyi amaglamistir.

Gerec ve Yontemler: 350-400 g agirhginda on sekiz erkek Sprague-Dawley sicani (i¢ gruba randomize edildi. iskemik
donemden dnce intraperitonal olarak 150 mg / kg N-Asetil Sistein veya normal salin 0.1 ml/ kg verildi. Kontrol ve ¢calisma
gruplarinda, aort infrarenal diizeyde klemlenerek 2 saat boyunca I/R ve sonrasinda 4 saat reperfiizyon indiiklendi. U¢linct
gruba sham grubu olarak kullanildi. Hayvanlarinin hayati sonlandirildiktan sonra, histopatolojik ve biyokimyasal analizi¢in
akcigerleri cikarildi.

Bulgular: Doku Malondialdehit (MDA) ve glutatyon (GSH) seviyeleri arasinda istatistiksel olarak anlamli fark tespit edildi.
Kontrol grubunda, MDA diizeyleri ve GSH duizeyleri, ferroptoza bagli akciger hasari gésteren sham grubuna kiyasla énemli
Olctde arttl. Bununla birlikte, NAC alan grupta MDA seviyesi diiserken koruyucu bir etki olarak GSH seviyeleri yiikseldi.
Demir birikimini gostermek icin kullanilan Prusya mavisi (serbest demir lekesi) boyamasi, N-asetil sistein grubunda demir
birikiminin azaldigini ortaya ¢ikarmistir.

Sonug: Bu ¢alismanin sonucunda, bir sican modelinde alt ekstremite iskemisi-reperflizyonunun neden oldugu ferroptozise

Introduction

Lower limb ischemia/reperfusion (I/R) is an important and
common event in clinical practice. Reperfusion results in both
local and systemic damage, in part through rapid oxygen free
radical generation and inflammatory mediators [1,2]. Reactive
oxygen species (ROS) have a destructive role in mediating
tissue damage during I/R injury. Once the reestablishment
of blood flow to the ischaemic tissue is provided, an influx
of molecular oxygen catalyzes xanthine oxidase to degrade
hypoxanthine to uric acid and thereby liberating the highly
reactive superoxide anion (O2-). Superoxide is then converted
to hydrogen peroxide (H202) and the hydroxyl radical (OH-).
The major consequence of hydroxyl radical production is
peroxidation of the lipid structures of cellmembranes resulting
in cell death [2]. Remote organ damage after I/R mainly occurs
in the lungs, kidneys, and heart.

Ferroptosis is a form of regulated cell death identified as
iron-dependent, nonapoptotic cell death. In addition to iron
accumulation, thereis also an accumulation of lipid peroxidation
products in this type of cell death [3]. In ferroptosis, there is also
depletion of glutathione (GSH) or the inactivation of the lipid
repair enzyme GSH peroxidase 4 (GPx4) [4]. The major factor
that triggers ferroptosis is ROS accumulation [5]. Ferroptosis
has been reported to be involved in many pathophysiological
situations such as myocardial infarction, degenerative diseases,

bagli akciger hasari lizerine N-asetil sisteinin koruyucu bir etkisi oldugunu disiindiirmektedir.

Anahtar kelimeler: Feroptozis; iskemi/reperfiizyon; n-asetil sistein

neurological diseases, antiviral immunity, cancer, and I/R injury
[6-9]. It is reported that inhibition of ferroptosis alleviated I/R
induced acute lung injury [9,10].

N-acetylcysteine (NAC) is a sulfhydryl group transmitter. It is used
primarily in the treatment of paracetamol overdose [11]. It is a
strong antioxidant, mucolytic and has anti-inflammatory effects.
NAC as an antioxidant directly scavenges ROS through its thiol
groups and increases intracellular glutathione levels [12].

Therefore, this study aimed to analyze the effect of NAC
pretreatment on the prevention of ferroptosis mediated lung
injury induced by lower limb ischemia and reperfusion.

Materials and Methods

This study was approved by the Institution of Animal Care
and Use Committee and complied with the Guide for the Care
and Use of Laboratory Animals. (IRB No: 66332047-604.01.02)
Eighteen male Sprague-Dawley rats weighing 350-400 g were
randomized into three groups. The animals were initially
anesthetized with intraperitoneal ketamine hydrochloride
(Ketalar; Pfizer, Ortakoy, Istanbul, Turkey) 100 mg/kg body
weight. The abdomen was then explored through a midline
incision after shaving and disinfection. In the sham group
(Group 1), laparotomy was performed. In the control group
and the study groups, I/R injury was induced by clamping the
aorta with atraumatic vascular clamp infrarenal for 2 hours,
followed by 4 hours of reperfusion. Cessation of arterial flow
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was confirmed using the absence of an audible continuous-
wave Doppler signal. Study group animals (Group II) received
NAC 150 mg/kg and control group animals (Group lll) received
normal saline 0.1 ml/kg intraperitoneally before the ischemic
period. At the end of these procedures, the animals were
sacrificed with the lethal injection of sodium thiopental
(Pentothal Sodium, Abbot, Italy). Immediately after sacrifice,
through midline sternotomy, lungs were extracted and
washed with 0.9% saline solution for both histopathological
(hematoxylin-eosin staining) and Prussian blue staining (free
iron stain, Sigma-Aldrich) to examine iron deposition and
biochemical analysis (malondealdehyde assay (MDA) and
total glutathione (GSH) assays).

Wet-to-dry lung weight ratio

Wet-to-dry lung weight ratio (W/D) is an index of pulmonary
edema. The left lower lung was excised and weighed
immediately (wet weight). The lung tissue was then dried in an
oven for 5 days at 60°C and reweighed (dry weight). The W/D
was calculated by dividing the wet weight by the dry weight,
as described previously [13].

Biochemical Analysis

Lung tissues were frozen immediately in liquid nitrogen and
stored at -80°C until measurements were done. We prepared
20-um-thick sections, which were dried under vacuum
overnight at 20°C. The dried-frozen sections were stored at
-20°C until biochemical assays were done.

The determination of MDA and total GSH were performed
by enzyme-linked immunosorbent (ELISA) assay. The levels
of MDA in lung tissue were measured based on the Biotin
double antibody sandwich technology (Bioassay Technology
China).
expressed as nmol/ml (level of detection (LOD): 0.024 nmol/

Laboratory, Shangai, MDA concentration was
ml, level of quantification (LOQ): 10 nmol/ml). Total GSH levels
in the lung tissue were determined according to Ellman in

nmol/mg [14].
Histopathological examination

Tissue samples were fixed in 10% formalin and embedded in
paraffin with routine follow-up procedure; 4-5 um sections
were cut from paraffin blocks and stained with hematoxylin
and eosin (H-E) and Prussian blue for light microscopic
examination (x200). A histopathologist unaware of the
groups assigned a score of 0-4 to each section as follows:
0, normal histologic appearance; 1, vascular congestion;
2, vascular congestion and interstitial edema; 3, alveolar
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structural disturbance and infiltration of inflammatory cells;
4, massive alveolar structural disturbance and infiltration
of inflammatory cells [15]. Prussian blue staining is widely
used for the assessment of iron deposition in tissues. After
deparaffinization and rehydration, the lung sections were
treated with a 20% hydrochloric acid solution to liberate
ferric iron and then treated with a 10% aqueous potassium
ferrocyanide solution to produce insoluble ferric ferrocyanide.
After this procedure, the sections were counterstained with
eosin. This staining identifies ferric iron as bright blue and
nuclei as red [16].

Statistical analysis

Statistical analyses were performed using SPSS 18 (IBM
Corp, New York, USA). Values are expressed as meanzxSD.
The difference between the groups was analyzed either with
unpaired

Student’st-testorone-way ANOVA with Bonferroni’s correction.
p-Values of less than 0.05 were considered significant.

MDA (nmol/ml)
*
GSH (nmol/mg)

Group

la 1b

Figure 1. A: Malondialdehyde (MDA) production was reduced in NAC
pretreated lung tissues (Group ll) compared with that of the control
group (Group lll). B: Total GSH levels were increased in the NAC group.
Group I: Sham group. Data are presented as medians with total range.

*p<0.05 Group Il vs Group lIl.
Results
Biochemical assay results

MDA was studied here as a marker of free radical-mediated
lipid peroxidation. In the control group animals, the tissue
MDA levels were increased significantly compared to the
sham group that revealed a ferroptosis mediated lung injury
(2.72+0.56 and 1.22+0.12 respectively, p< 0.001). Animals that
received NAC showed a general trend of less lipid peroxidation
productin lungtissue than the control group and this decrease
was statistically significant (Figure 1a). Tissue MDA levels



significantly decreased in NAC received animals compared
to the control group (1.38+0.15 and 2.72+0.56 respectively,
p<0.001). N-acetyl cysteine pretreatment increased the tissue
levels of GSH compared to the control group revealing a
protective effect (120.67+19.17 and 88.33+2.58 respectively,
p=0.002, Figure 1b).

Weight to dry ratio results

A higher W/D was noted after IR. The NAC pretreatment group
had lower W/D (Figure 2).

Ratio
s
i

7.50
5,00 i

Group |

Group I Group m

Group
Figure 2. Lung wet-to-dry weight ratio. Edema formation (wet/dry weight)
in lung tissue increased following lower extremity ischemia-reperfusion.
Data are presented as medians with total range. *p < 0.05 Group Il vs

Group lll. Group I: sham, Group II: NAC pretreatment, and Group llI: control.
Histopathological examination results

Hemotoxylin and eosin staining examination showed normal
lung architecture and arrangement in the sham group.
The histological structure of pulmonary interstitial tissue
and alveolus was intact and visible in the sham group by
light microscopy, without infiltration of inflammatory cells
stained with H-E (Figure 3a). Obvious histological changes
were observed in the control group (Figure 3b) compared
to the sham group: atelectasis, thickening of alveolar inter
wall, infiltration of inflammatory cells. Histological changes
decreased in the study group pretreated with NAC compared
to the control group; NAC pretreatment protected against I/R
induced injury, with approximately normal lung architecture
in lung sections with the normal structure of pulmonary
interstitial tissue and alveolus, and less infiltration of
inflammatory cells (Figure 3c). In the control group, lung injury
was significantly higher than the sham and NAC pretreatment
groups (p<0.001; Figure 4). These results indicated that lung
injury score was significantly increased by IR, whereas NAC
pretreatment significantly decreased lung injury score (Figure

4). The Prussian blue staining which was used to examine iron
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deposition revealed no or very little amount of detectable iron
in sham group lung sections (Figure 3d). However, intense
blue positive staining was consistently observed in sections
from control animals (Figure 3e), whereas the amount of
stainable iron was significantly reduced in NAC pretreated
animals (Figure 3f).

Figure 3.H&E and Prussian blue staining of lung tissues. Magnification:
x100 or x200. Scale bar, 50 um or 100 um. a,d: sham, b,e: control, ¢f:

NAC pretreated rat lung tissue specimens.
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Discussion

Ischemia/reperfusion injury is a common situation in both
cardiac and peripheral arterial surgical procedures. The
main injury occurs during the reperfusion period of the
ischemic tissue in I/R and leads to cellular damage and
organ dysfunction ultimately [17]. Remote organ damage is
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another consequence of I/R injury. Cellular hypoxia results
in decreased ATP production disrupts ion pump function
and a shift to anaerobic glycolysis for energy production
ensues. Activation of ROS is initiated during ischemia and
during reperfusion period, a burst of ROS generation occurs
which ultimately results in the respiratory burst of superoxide
production, and thus massive oxidative stress is intensified
that directly damages cells and induces both the programmed
cell death responses, apoptosis and necroptosis and also a
non-apoptotic cell death known as ferroptosis [18-20].

In this study, we aimed to show the effect of NAC pretreatment
on the prevention of ferroptosis mediated lung injury induced
by lower limb ischemia and reperfusion in a rat model.
The present research found typical ferroptotic biochemical
changes in control group animals as GSH depletion with
lipid
peroxidation. However, NAC pretreatment is reported to be

increased tissue MDA levels meaning increased
protective against remote organ injury induced through lower
extremity I/R. NAC is reported to be targeting oxidized lipids
[21]. Tissue MDA levels were significantly reduced in NAC
pretreated rats meaning a reduced lipid peroxidation and
ferroptosis. NAC is known to be a glutathione precursor and
also a free radical scavenger that it exerts a direct antioxidant
action through this property [22]. An important rate-limiting
precursor of cellular GSH synthesis is cysteine and NAC
exerts its indirect anti-oxidant action by de-acetylation to
cysteine thus enhances the glutathione-S-transferase activity
and supplies GSH for glutathione peroxidase-catalyzed
detoxification of peroxides. GSH depletion is suggested to
lead to an iron-dependent accumulation of ROS, which can
cause cell death [3]. Our results suggested that tissue levels
of GSH significantly increased in the NAC pretreated rats
indicating a reduction in ferroptosis. NAC also exhibits anti-
inflammatory properties through inhibiting the activation of
NF-kB to prevent the release of pro-inflammatory cytokines
and thus lead to less ROS production [12]. We used a NAC dose
of 150 mg/kg body weight through the intraperitoneal route.
The NAC dose was lower than those used in the literature,
who reported that higher doses (300 mg/kg body weight) of
NAC before ischemia improved liver and lung functions more
efficiently than did lower doses (150 mg/kg body weight)
[23,24]. We used the NAC dose that is mainly the preferred
dose in the prevention of contrast-induced nephrotoxicity.
We noted that administering NAC before lower limb I/R even
in lower doses protected against remote organ injury in the
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lungs. The rats treated with NAC had significantly lower MDA
levels, higher GSH levels and less neutrophil sequestration in
the lungs after IR injury than the untreated rats.

Furthermore, we evaluated H&E staining and histopathological
scores and lung wet-dry weight ratio. The results revealed the
evidence of lung injuries such as accumulation of neutrophils,
atelectasis, thickening of alveolar inter wall and alveolar
edema in control group rats. Iron accumulation in the lungs
was observed in Prussian Blue staining of lung tissue in
control group animals revealing iron-dependent cellular
damage, namely ferroptosis. However, the histopathological
scores were significantly lower in NAC pretreated animals and
additionally the amount of stainable iron was significantly
reduced in NAC pretreated rats. NAC has been reported to be
able to chelate metals, including iron [21]. Although we did
not analyze the iron levels in the present study, we could able
to show that the amount of stainable iron in lung tissues of
control animals was significantly higher than NAC pretreated
animals.

Our study has several limitations. First, we did or could not
measure the tissue or blood levels of iron that has the main
role in ferroptosis. Second, we did not compare the different
doses of NAC; however, the NAC dose used in the present
study indicated a significant protective effect when compared
to the control group and this dose regimen has no restriction
for the use in clinical settings.

Conclusion

Pretreatment with NAC potentially protects against injuries to
remote organs, such as the lungs. NAC pretreatment improved
edema, attenuated inflammation, and reduced lung injury
severity in our lower extremity I/R rat model. These data are
of clinical value, particularly given the common use, common
dose and relative safety of NAC.
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Effects of single high dose topical tranexamic acid administration on
bleeding and complications after total knee arthroplasty surgery:A
retrospective clinical study

Tek seferlik yliksek doz topikal traneksamik asit uygulamasinin total
diz artroplastisi sonrasi kanama ve komplikasyonlar tizerine etkisi:
Retrospektif klinik calisma

Ekin Kaya SIMSEK' @, Bahtiyar HABERAL*? @

'Beypazari State Hospital, Department of Orthopaedics and Traumatology, Ankara/TURKEY
2Baskent University Faculty of Medicine, Department of Orthopaedics and Traumatology, Ankara/TURKEY

Abstract

Aim: There is no consensus on the optimal method of Tranexamic acid (TA) usage in orthopaedic surgery in the literature.
The aim of this study is to evaluate the effects of single high dose (3g) topical TA application on postoperative bleeding
and complications in total knee arthroplasty (TKA) surgery.

Material and Methods: We retrospectively evaluated patients who underwent TKA in our clinic between January 2016
and June 2018.The patients were divided into two groups according to TA administration: Group 1 (topical TA, n=105/242)
and Group 2 (non-TA, n=137/242). Demographic parameters, comorbidities, high-risk factors, preoperative hemoglobin
(Hb) level, lowest postoperative Hb level, change in Hb, total drainage output, presence or absence of a transfusion,
amount of blood transfused, length of stay, and complications were evaluated.

Results: In group 1, postoperative first- and second-day Hb levels were significantly higher than those in group 2. The
blood loss on the day of surgery, the blood loss on the first postoperative day and total drain blood loss were significantly
lower in group 1. It was determined that the patients in group 2 needed significantly more blood transfusions and had
more length of hospital stay. There was no statistical difference in complications between the two groups.

Conclusion: Topical TA application effectively and significantly reduces blood loss and transfusion rates after surgery,
without serious side effects, in patients undergoing primary TKA. This also reduces the length of the hospital stay.

Keywords: Total knee arthroplasty; tranexamic acid; blood loss; transfusion; complication
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Amag: Literatiirde ortopedik cerrahide Traneksamik asit (TA) kullaniminin optimal yontemi konusunda fikir birligi yoktur.
Bu calismanin amaci, total diz artroplastisi (TDA) cerrahisinde tek yiiksek doz (3g) topikal TA uygulamasinin postoperatif
kanama ve komplikasyonlar tzerine etkilerini degerlendirmektir.

Gereg ve Yontemler: Ocak 2016 - Haziran 2018 tarihleri arasinda klinigimizde TDA uygulanan hastalar retrospektif
olarak degerlendirildi. Hastalar TA uygulamasina gore iki gruba ayrildi: Grup 1 (topikal TA, n = 105/242) ve Grup 2 (TA
olmayan, n = 137/242). Demografik parametreler, komorbiditeler, yiiksek risk faktorleri, preoperatif hemoglobin (Hb)
diizeyi, postoperatif en dislik Hb diizeyi, Hb'deki toplam degisiklik, toplam dren cikisi, transflizyon varhgi veya yoklugu,
transfiizyon yapilan kan miktari, hastanede kalis siiresi ve komplikasyonlar degerlendirildi.

Bulgular: Grup 1'de postoperatif birinci ve ikinci glin Hb seviyeleri grup 2'ye gére anlaml olarak yuksekti. Grup 1'de
ameliyat guinu kan kaybi, ameliyat sonrasi ilk glin kan kaybi ve toplam dren kan kaybi anlamli olarak daha dusukti. Grup
2'deki hastalarin anlamli olarak daha fazla kan transfiizyonuna ihtiya¢ duyduklari ve hastanede kalis stirelerinin daha uzun
oldugu belirlendi. iki grup arasindaki komplikasyonlarda istatistiksel olarak anlamli fark saptanmadi.

Sonug: Bu calismada, TA'nin yara kapatildiktan sonra diz eklemine topikal uygulamasi; primer TDA yapilan hastalarda
tromboembolik riskte bir artis yaratmadan, postoperatif Hb kaybini ve kan kaybini 6nemli 6l¢lide azaltmistir. Bu durum

hastanede kalis stiresini de azaltmaktadir.

Introduction

Osteoarthritis (OA), also known as degenerative joint disease, is
a cartilage disease characterised by the progressive loss of the
structure and function of articular cartilage, where the synovial
jointsareinvolved.The treatment of OA is multifaceted and includes
patient education, lifestyle changes, rehabilitation, painkillers,
intra-articular injections, needle lavage, and surgical treatment.
Total knee arthroplasty (TKA) is the most common method in the
surgical treatment of OA in orthopaedic practice.[1]

Trauma during TKA surgery triggers the coagulation cascade and
local fibrinolysis. The deflating of the tourniquet, which is used
to prevent bleeding during surgery, increases the fibrinolysis and
increases the bleeding. Thus, bleeding can increase after surgery,
and 10-38% of patients require a blood transfusion. The average
blood loss per patient can be 1,450-2,000 ml.[2]

Anaemia causes hypovolemic shock, renal failure, cardiac
problems, and wound healing problems. Complications, such
as allergic reactions, bacterial/viral infections, transfusion-
related acute lung injury, blood type incompatibility,
hemolysis, and impaired metabolic balance due to blood
transfusion for the treatment of acute anaemia, significantly
increase mortality and morbidity. Medical expenses also
increase as a result of blood transfusion and prolonged

hospital stay, which is caused by these morbidities. For this

Anahtar kelimeler: Total diz artroplastisi; traneksamik asit; kan kaybi; transfiizyon; komplikasyon

reason, in the literature, the number of studies has been
increasing recently to find ways to minimise blood loss and
the need for blood transfusion.[3]

Tranexamicacid (TA), a synthetic anti-fibrinolyticagent, prevents
fibrinolysis by blocking plasmin formation from plasminogen.
The clot becomes stabilised due to reduced numbers of fibrin
monomers and decreasing fibrinogen degradation.[4] Although
TA has been used in cardiothoracic surgery, gynecologic
bleeding and acute trauma for more than 40 years, its use in
orthopaedic surgery has become widespread only in recent
years.TA hasintravenous, oral, and topical administration routes.
[5] In the literature, it is reported that TA, which is applied after
TKA, decreases the bleeding significantly without increasing
the thromboembolic risk. However, patients with a history
of renal failure, thromboembolic disorder, previous stroke,
myocardial infarction, deep vein thrombosis, or pulmonary
embolism are considered to be at high risk, and intravenous
administration is considered to be contraindicated. Topical TA
application is an alternative in these patients.[6] Although many
studies have compared the efficacy of intravenous and topical
administration of TA, there is no consensus on the optimal
method of administration in the literature.

The purpose of this study is to evaluate the effects of single
high dose topical TA application on postoperative bleeding and
identify possible complications in healthy and high-risk patients.
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Material and Methods

Topical TA has been routinely applied with TKA in our clinic
since 2017. Patients who underwent TKA in our clinic between
January 2016 and June 2018 were retrospectively analysed.
After exclusion of revision arthroplasties, unicompartmental
knee replacements, oncological cases, traumas, patients
with anticoagulant allergies, and patients with previous knee
surgeries and hardware removal, 242 of the 266 patients were
included in the study (Table 1). Data were collected from
patients’electronic medical records. Demographic parameters
(age, sex, and side of the surgery), comorbidities (e.g.,
hypertension, diabetes mellitus, arrhythmia, and coronary
artery disease), high-risk factors (chronic heart failure, venous
thromboembolism, stroke, myocardial infarction, deep
vein thrombosis, and pulmonary embolism), preoperative
hemoglobin (Hb) level, lowest postoperative Hb level,
change in Hb, total drainage output, presence or absence of
a transfusion, amount of blood transfused, length of stay, and
complications (e.g., wound healing problems, effusion, and
infections) were evaluated. This study was approved by our
Institutional Review Board (Project no.KA18/355). Informed
consent was obtained from all patients and the principles of

the Helsinki Declaration were followed.

The patients were divided into two groups according to TA
administration: Group 1 (topical TA, n=105/242) and Group 2
(non-TA,n=137/242).Both groups were compared statistically.

All patients received TKA surgery after standard pre-operative
preparation and under regional spinal/epidural anaesthesia. A
prophylactic antibiotic regime was given perioperatively with
intravenous injection of cefazoline sodium (1 gr) (Cezol; Deva
Holding AS, istanbul, Turkey) 30 minutes before tourniquet
inflation and every 8 hours afterward until the suction drain
was removed. During surgery, patients were in a supine
position with a tourniquet on the thigh. All the surgeries were
performed by the medial parapatellar approach using two
different cemented knee prostheses:(1) Scorpio+ single-axis
system posterior stabilized, Stryker Howmedica Osteonics,
Allendale, NJ, and (2) Sigma Primary Knee System posterior
stabilized, DePuy Synthes Inc., Warsaw, IN. After allcomponents
were cemented in placethe tourniquet was deflated.
Following bleeding control, the joint was irrigated with normal
saline and suctioned out. Intra-articular suction drains were
routinely applied. Then the wound was closed, and, for group 1
(topical TA), 3g of TA was applied via the suction drain without
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any dilution with saline. The negative suction drain was
clamped for 30 minutes to obtain the full effect of topical TA
application and then opened in group 1. The same procedure
was applied to Group 2 without TA administration. Total drain
output, haemoglobin, and hematocrit levels were recorded
daily postoperatively. The criteria for blood transfusion were
a haemoglobin concentration of <8 g/dl or a haemoglobin
level of <10 g/dI if the patient had any signs of anaemia (e.g.,
unexplained tachycardia or hypotension unresponsive to
fluid replacement). For every 1g/dl of haemoglobin drip, one
unit of packed red cells (330 ml) was transfused. Enoxaparin
sodium (40mg) (Oksapar; Kocak Farma ilac ve Kimya Sanayi,
istanbul, Turkey) and deep vein thrombosis stockings were
used during the hospital stay for coagulation prophylaxis.
After discharge, coagulation prophylaxis was provided with
oral rivaroxaban (10 mg) (Xarelto; Bayer AG, Leverkusen,
Germany) therapy for 21 days. Isometric exercises, passive, and
active mobilization exercises with full weight-bearing were
started immediately after surgery. Sutures were removed at 2
weeks postoperatively. Patients were examined daily during
hospitalization and examined every 15 days after discharge
for any complications.

The data were analyzed using SPSS Statistics for Windows
Version 25.0 (released in 2017, IBM Corp., Armonk, NY).
Continuous variables were represented by numbers and
percentages; continuous variables were presented with
their mean and SD values. To compare categorical and
continuous variables between groups,the Chi-square test
and independent samples t-test were used,respectively. The
statistical significance was set at p<0,05.

Results
Demographics

A total of 242 patient results were evaluated. Table 1 shows
the demographic characteristics of the patients. There were
no statistically significant differences in demographics.

Hemoglobin levels and blood loss

The preoperative Hb levels of the patients was 13,04 + 1,15 mg/
dl (mean = SD) in group 1 and 13,23 + 1,42 mg/dl in group 2.
Hemoglobin levels were recorded postoperatively on the day of
surgery and for the following 3 days. In group 1, postoperative
first- and second-day Hb levels were significantly higher than
those in group 2 (p<0,001). The difference between the highest
and lowest Hb values obtained after surgery was termed as the
maximum Hb decrease and it was significantly higher in group
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2 (3,33 + 0,90 mg/dl) than group 1(3,89 + 1,19 mg/dl) (p<0,001).
When the records of the amount of blood loss through the
drain were examined, it was determined that both the blood
loss on the day of surgery (p<0,001), the blood loss on the
first postoperative day (p=0,033) and total drain blood loss

(p<0,001) were significantly lower in group 1(Table 2).

Blood Transfusion

A total of 46 units of erythrocyte suspension (ES) were given to
30 of 105 patients (28,5%) in group 1, and 82 of 137 patients
(59,8%) in group 2 received 186 units of ES (Table3).When the
number of blood transfusions was evaluated statistically, it was
determined that the patients in group 2 needed significantly
more blood transfusions (p<0,001). When the average cost
of the ES to the social security system was calculated, it was
determined that the application of tranexamic acid lowered
the cost of blood products for the patients included in this
study by approximately 5,600 USD (Table 3).

Hospital Stay

Patients in group 1 had a mean hospital stay of 4,94 days compared
with 5,27 days for patients in group 2, and there were statistically
significant differences between the two groups (p=0,034) (Table 2).

Complications

There were 6 complications in group 1 (2 wound healing
problems, 3 cases of articular effusion, and 1 case of pneumonia)
and 12 in group 2 (3 wound healing problems, 6 cases of
articular effusion, 2 cases of pneumonia, and 1 acute arterial
thrombosis of the lower extremity resulting in amputation)
(Table 1). No coagulation-related complications were found
in any patient included in the study. There was no statistical
difference in complications between the two groups.

Discussion

In our clinic, as indicated in the literature, a topical
administration is preferred to minimize systemic absorption
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of TA and thus prevent thromboembolic side effects.[6,7] In
previous studies, both low-dose (500 mg) and high-dose (3 g)
TA administration has been shown to be effective in reducing
blood loss after surgery.[8,9] Recent studies have shown that
high-dose topical TA administration is more effective.[4,10]
For this reason, we preferred high-dose TA application in our
clinical practice.

In this study, topical administration of TA via suction drain to
the knee joint after wound closure significantly reduced post-
operative Hb loss and blood loss in patients having a primary
TKA. In the topical TA group, Hb values were significantly
higher than in the non-TA group on the first and second
post-operative days, which is consistent with reports in the
literature [11,12]. However, no significant difference was found
between the post-operative Hb values obtained on the day
of surgery. Hemodilution due to intravenous fluid and drug
administration, which is applied more intensively during and
soon after surgery, may cause this result. Similar to the results
obtained in previous studies, the blood loss through the drain
on the day of surgery and the first post-operative day and the
total drain blood loss in the topical TA group were significantly
lower than in the non-TA group.[4,13] After primary TKA
surgery, bolus blood loss occurs due to tourniquet use.[14]
In the topical TA group, both TA administration and closure of
the suction drain for 30 minutes after application may prevent
bolus blood loss and result in decreased total drain output.

Previous studies have shown that intravenous TA protocols,
both during and after surgery [11, 14, 15] and topical TA
applications, including periarticular injections.[5, 9, 16] reduce
blood transfusion rates compared with a placebo after primary
TKA surgery. However, in the studies, different topical doses of
TA (1g, 1,59, 29, and 3g) were not superior to each other.[4, 9,
10] In this study, 3g of TA was applied topically and there was
a statistically significant decrease in blood transfusion rates
compared with the non-TA group, which isconsistent with
reports in the literature.

TA application reduces blood loss after surgery and affects
the recovery period both locally and systemically. Decreased
intra-articular hemorrhage reduces hematoma formation and
joint swelling, and thus fewer wound healing problems occur.
This increases compliance with isometric exercises and passive
and active mobilization exercises, and generally accelerates
mobilization. Consequently, local complications that prevent
mobilization, such as joint contracture, are avoided. When
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systemic effects are evaluated, decreasing blood loss reduces
the incidence of postoperative anemia and thus prevents
anemia-related symptoms that reduce early mobilization,
such as dizziness, shortness of breath, and fatigue. As a result
of these effects, as shown in our study, the duration of hospital
stay was significantly reduced in patients treated with TA.

Previous studies in the literature have shown that topical TA
can be used safely even in patients with high thromboembolic
risk. Abdel et al. compared the effects of topical and
intravenous TAadministration after primary TKA and found
thromboembolic disorder in 2 of 320 patient (0,6 %).[13] Wong
et al. examined the effect of topical TA application on blood
loss after surgery and reported thromboembolic disorder in
3 of 31 patients treated with 1,5g of TA and 1 of 33 patients
treated with 3g of TA. They observed thromboembolic
disorder in 2 of 35 placebo patients and reported that there
was no statistically significant difference between the groups.
[9] We encountered thromboembolic disorder in only 1 of
the 242 patients included in our study, and this patient was
in group 2 (non-TA group). In addition, we did not find any
statistically significant difference between the groups when
all the complications were evaluated.

The present study had several limitations. First, our study is
a retrospective study and no power analysis was performed
to determine the size of the study population. Second, in our
clinic, we only administer a single high dose (3g) of topical
TA after primary TKA. Therefore, we could not compare the
results to other reported results using different administration
procedures. Third, our data reflect short-term results and
therefore we could not evaluate the effects of TA application
in the long-term follow-up period.

Conclusions

In conclusion,our clinical practice and results support that
topical TA application effectively and significantly reduces
blood loss and transfusion rates after surgery,without serious
side effects, in patients undergoing primary TKA. This reduces
the length of the hospital stay.In addition, further studies
are needed to determine the optimal dose range and route
of administration of TA and thus establish “gold standard”
treatment protocols.
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" Orijinal Makale

Yara kiilturleri sonuclarinin Q skorlamasi ile birlikte analizi

Analysis of wound cultures results with Q scoring

Derya Bayirh TURAN* [

istanbul Yeni Yuzyil Universitesi Tip Fakiiltesi, Gaziosmanpasa Hastanesi, Enfeksiyon Hastaliklari ve
Klinik Mikrobiyoloji Anabilim Dali, istanbul/TURKIYE

Oz
Amag: Yara kdlturleri sonuclarinin yara 6rnegi kalitesi ile birlikte degerlendirilmesi klinisyene etkenin saptanmasi
konusunda énemli bilgi saglamaktadir. Yara 6érneginin kalitesi Q skorlamasi ile yapilabilmektedir. Uclincii basamak

hastanemizde takip edilen hastalara ait yara orneklerinin kilttr sonuclarinin, érneklerin mikroskobik incelemesiyle
saptanan Q skorlamasi kullanilarak analiz edilmesi amaglanmistir.

Gereg ve Yontemler: Calismaya yara enfeksiyonu 6n tanisiyla basvuran ya da yatarak takip edilen toplam 311 hastadan
alinan yara kultliri 6rnegi dahil edildi. Yara kiltiiriinde Greyen mikroorganizmalar tam otomatize VITEK Il Compact
(Biomeriux, Fransa) sistemle identifiye edildi. Ayrica 6rneklerin disik blyttme X10 ile yapilan mikroskobik incelemesinde
her alanda gorilen polimorfniveli I6kosit (n&trofil) ve epitel hiicre sayilari kaydedildi ve bu sayilara gore her bir 6rnek icin
Q skorlan belirlendi. Gruplar arasindaki farkhliklar ki kare testi ile analiz edildi.

Bulgular: Yara kiiltiirlerinin 226's1 (%72.7) Q1 veya (izeri Q skoruna sahipti. Ureme gériilmeyen kiiltiirlerin %20'si, ireme
olanlarin ise %80'i Q2 veya Uizeri Q skoruna sahipti. Bir veya daha fazla patojen etkenin gorildigi 6rneklerin %85.2'si Q1
veya Uzeri Q skoruna sahipken, cilt florasi bakterilerinin %71.3'G Q1 veya lzeri Q skoruna sahipti, bu oranlar arasindaki fark
istatistiksel olarak anlamli idi (p=0.0154). Cilt florasi disindaki patojen etkenler icinde en sik Greyen mikroorganizmalar
metisiline duyarh Staphylococcus aureus (%21.7), metisiline direncli S.aureus (%13.3) idi.

Sonug¢: Calismamizda 6zellikle QO skorlu 6rneklerin reddedilmesi gerektigi, bu orneklerin calisiimasi halinde maliyete
ve hasta icin zaman kaybina yol acabilecegi ve klinisyeni tani ve tedavi acisindan yanhs yonlendirebilecegi gorilmustar.
Verilerimizin arastirmacilara ve klinisyenlere katki saglayacad, yara kiltirlerinin islenme ve degerlendirmesi bakimindan
bir kilavuz olusturulmasi gerektigi dustincesindeyiz.

Anahtar kelimeler: Yara yeri enfeksiyonu; yara kiltiiri; Q skoru
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Abstract

Aim: The evaluation of the results of the wound cultures together with the quality of the wound samples provides
important information on the determination of the agent to the clinician. The quality of the wound sample can be done
using Q scoring. In our study, we aimed to analyze the culture results of the wound samples of patients who were followed
in our tertiary care hospital using the Q score determined by microscopic examination of the samples.

Material and Methods: Wound culture specimens taken from a total of 311 patients who were admitted to with a
preliminary diagnosis of wound infection were included in the study. Microorganisms growth in the wound cultures were
identified. In addition, numbers of polymorphonuclear leukocytes (neutrophil) and epithelial cells in each are a observed
by microscopic examination of the samples with low magnification, and Q scores were determined for each sample
according to these numbers. Differences between the groups were analyzed using Pearson’s Chi Square Test.

Results: Of the wound cultures, 226 (72.7%) had Q1 or higher Q scores. 20% of the cultures with no growth and 80% of
the cultures with growth had Q2 or higher Q scores. 85.2% of the samples with one or more pathogenic agents had Q1 or
higher Q scores, 71.3% of skin flora bacteria had Q1 or higher Q scores, the difference between these rates was statistically
significant (p=0.0154). The most common pathogenic microorganisms other than skin flora were the methicillin-
susceptible S. aureus (21.7%) and methicillin-resistant Staphylococcus aureus (13.3%).

Conclusion: In our study, it was found that Q-score samples should be rejected, and that in case these sample sare
proecessed, it will cause costand and time loss for the patient, and that may mislead the clinician in terms of diagnosis and
treatment. We think that our findings will contribute to researchers and clinicians, and that a guide should be established

in terms of processing and evaluation of wound cultures.

Keywords: Wound site infection; wound culture; Q score.

Giris

Bircok faktore bagl olarak gelisen yaralar cilt veya doku
bltinliginin bozulmasindan dolayr dis ortama ve
mikroorganizmalar tarafindan kontamine edilmeye aciktirlar.
Yara yerlerinde enfeksiyon gelismesi hastayr ve klinisyeni
zor durumda birakan, ancak c¢ok sik gorilen bir durumdur.
Yara yeri enfeksiyonlari ciddi istenmeyen durumlara yol
acabilmektedir. Bu nedenle yara yeri enfeksiyonlarinin

tedavilerinin belirlenmesi bliytik 5nem tasimaktadir [1-3].

Yara enfeksiyonlarinin tedavisinin belirlenmesinde

mikrobiyoloji laboratuvarlarina 6nemli rol dismektedir.
Yara yerinde enfeksiyon olup olmadiginin belirlenmesinde
laboratuvar verileri yol gostericidir.Yara yerinden alinan
orneklerin  mikroskobik inceleme ve kiltir sonuglarinin
en uygun sekilde bildirilmesi kritik 6neme sahiptir. Yara
kaltirinde  Greyen  mikroorganizmanin  belirlenmesi
tedavinin yonlendirilmesinde yol gosterici olsa da, tGreyen her
mikroorganizmanin potansiyel enfeksiyon etkeni olmadig
bilinmektedir [3-5]. Bu nedenle alinan &6rnegin kalitesinin
belirlenerek Greyen mikroorganizmanin kontaminan mi yoksa

olasi bir enfeksiyon etkeni mi oldugunun belirlenmesinde

laboratuvar verilerinin roli biyiiktir [6-8]. Ornegin kalitesinin
mikroskobik

polimorf niiveli I6kosit ve epitel hiicresi sayilarinin iliskisiyle

saptanmasi igin inceleme ile belirlenen
hesaplanan Q skoru fayda saglamaktadir. Q skoruna gore
Ureyen mikroorganizmalarin kontaminan flora bakterileri
mi potansiyel enfeksiyon etkeni mi oldugu daha net

belirlenebilmektedir [8].

Yara enfeksiyon etkenlerinin dagilimi hem yaranin viicuttaki
lokalizasyonuna hem de saglik merkezinin yerine gore
degisebilmektedir. Bu nedenle yara enfeksiyonu etkenlerinin
farkh merkezlerden bildirilmesi gerekliligi bulunmaktadir
[6,7]. Calismamizda Uglncl basamak hastanemizde takip
edilen ve cesitli nedenlerden dolayi yara gelisen hastalara ait
yara orneklerinin kiltur sonuclarinin, drneklerin mikroskobik
incelemesiyle saptanan Q skorlamasi kullanilarak analiz
edilmesi amaglanmigtir.

Gereg ve Yontemler
Ornekler ve Testler
Galismaya Uglinci basamak hastanemize yara enfeksiyonu

on tanisiyla basvuran ya da yatarak takip edilen toplam
311 hastadan alinan yara kulturi 6rnegi dahil edildi. Yara
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yerlerinden steril ekiivyon ¢ubugu ile uygun sekilde alinan
strintl Ornekleri Stuart tasima besiyeri ile mikrobiyoloji
laboratuvarina transfer edildi. Surlintl 6rnekleri %5 koyun
kanli agar, cikolatamsi agar ve eozin metilen mavisi (EMB)
agar besiyerlerine ekildi ve 35° C'de aerop kosullarda 24-
48 saat inkiibe edildi. inkiibasyon sonunda treme gériilen
besiyerlerindeki koloniler otomatize identifikasyon sistemi ile
(Vitek® Il Compact, BioMerieux, Fransa) identifiye edildi.

Surlntl orneklerinden ayrica Gram (Gul Biyoloji, Turkiye)
boyama preparatlari hazirlandi. Gram boyamanin mikroskobik
incelemesinde X100 buyitmede goériilen mikrobiyolojik
yapilar kaydedildi.

Q skorlama sistemi her 10x'lik diisiik buyiitme alaninda goériilen
epitel hiicre sayisi eksi puan olarak, nétrofil sayisi arti puan olarak
eklenerek sayisal bir deger olarak 'Q skoru' olusturulmasi prensibine
dayanir. Algoritma sekil 1'de gosterilmistir. Yara kiltir 6rneklerinin
Gram boyali mikroskobik incelemesinde gorilen polimorf niiveli
I6kosit (n6trofil) ve epitel hiicre sayilan kaydedilerek, bu sayilara
gore her bir 6rnek icin Q skoru hesaplandi.

Skuamdz epitel hiicre 0: Hicre yok
‘ 0 -1 -2 3 Q skoru 1: 1-9 hiicre/dba
0 3 0 0 0 Qo 2: 10-24 hicre/dba
= 1 3 0 o] 0 Q1 3: >24 hucre/dba
E 2 3 i 0 0 Q2 dba: Dlslk (10x) buyttme alani
3 3 2 1 0 PMN: Polimorf niiveli I18kosit

QO: Kultar isleme alinmaz.
Q1l: 1 tdr patojene kadar isleme alinir.
Q2: 2 tur patojene kadar igleme alinir.

Q3: 3 tlr patojene kadar isleme alinir.

Sekil 1: Q skoru hesaplanmasinda uygulanan algoritma (Matkovski

ve ark/nin [8] calismasindan adapte edilerek diizenlenmistir).

Bu calisma 10.02.2020 tarihli 2020/02 sayil etik kurul onayi alind.

Galisma retrospektif olarak planlanmistir. Helsinki Deklarasyonu
ilkelerine uyuldu ve hastalardan onam belgeleri alind.

istatistiksel analiz

Galismadaki tiim istatistiksel analizler SPSS 25.0 yazihmi (IBM
SPSS, Chicago, IL, USA) kullanilarak yapildi. Tanimlayici veriler
sayl ve yuzde olarak verildi. Kategorik degiskenler agisindan
gruplar arasindaki karsilastirmalar Ki Kare testi ile yapildi.
Sonuglar %95 guven araliinda degerlendirildi ve p<0.05
degerleri anlamh kabul edildi. Gerekli yerlerde Bonferoni
diizeltmesi yapildi.

Bulgular

Hastalarin 192'si (%61.7) erkek, 119'u (%38.3) kadindi. Hastalarin
yas ortalamasi 47.5+19.1 yil (Yas araligi 1-74 yil) idi. Orneklerin
en sik gonderildigi klinikler dermatoloji (66 6rnek, %21.2) ve el
cerrahisi ve mikrocerrahi (56 6rnek, %18) idi. Hastalarin 30’unda
anamnezde (%9.6) diabetes mellitus mevcuttu.

Yara kulturlerinin 226's1 (%72.7) Q1 veya Uzeri Q skoruna
sahipti. Ureme gorilmeyen kdltiirlerin %23,9'u, (reme
olanlarin ise %76,1'i Q1 veya Uzeri Q skoruna sahipti (Tablo 1).

Ureme gbriilen kiiltiirlerden, cilt florasi Ureyenlerde Q
skoru QO olanlarin orani (%28.8) 1 veya daha fazla patojen
Ureyenlerdeki QO skoru olanlarin oranina (%15.5) gore anlamh
yuksek bulundu (p=0.043).

Bir veya daha fazla patojen etkenin gorildigi orneklerin
%85.2'si Q1 veya Uzeri Q skoruna ve cilt florasi bakterilerinin
%71.2'si Q1 veya lizeri Q skoruna sahipti, bu oranlar arasindaki
fark istatistiksel olarak anlamli idi (p=0.0154). Ayrica bir veya
daha fazla patojen etkenin goruldigi 6rneklerin %65.3'Gnln
Q skoru Q2 idi, cilt florasi bakterilerinin ise %49.3’tintin Q skoru
Q2 idi, bu oranlar arasindaki fark da istatistiksel olarak anlamli
idi (p=0.0324) (Tablo 1).

Cilt florasi disindaki potansiyel patojen etkenler icinde

en sk ureyen mikroorganizmalar metisiline duyarli
Staphylococcus aureus (MSSA) (26 6rnek, %21.7), metisiline
direncli Staphylococcus aureus (MRSA) (16 Ornek, %13.3) ve

Pseudomonas aeruginosa (10 6rnek, %8.3) idi (Tablo 2).
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Klinik tani dagilimina gore toplam 120 6rnek (%38.6) komplike
olmayan deri ve yumusak doku enfeksiyonu (DYDE), 62 6rnek
(%19.9) travmatik yara enfeksiyonu, 47 6rnek (%15.1) komplike
deri ve yumusak doku enfeksiyonu idi (Tablo 3).
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Tartisma

Yara vyerinin  mikroorganizmalar tarafindan  enfekte
edilmesi ¢ok sik ve istenmeyen bir durumdur. Yara yerinde
gelisen enfeksiyon, yaranin iyilestirmesini geciktirir ve
ciddi komplikasyonlara neden olabilir. Bu nedenle yara
enfeksiyonlarinin dogru ve hizli tedavisi hasta agisindan
kritik 6neme sahiptir. Yara enfeksiyonunun uygun tedavisinin
belirlenebilmesi icin enfeksiyon etkeninin dogru saptanmasi
gereklidir. Yara enfeksiyonlarina etken ajanlarin zamana
hatta

gosterebilmesi enfeksiyon etkeninin belirlenmesini daha

ve bolgeye, saghk merkezine gore degiskenlik
onemli kilmaktadir. Bu nedenle her merkezin yara dabhil
bircok enfeksiyon etkenlerinin genel profilini belirlemesi
yara enfeksiyonlarinin yonetiminde bilgi saglayici olmaktadir
[4,71.
sonuclarinin mikroorganizma dagilimi irdelenmistir.

Calismada hastanemizde isleme alinan yara kiltari

Cilt normal/lokal flora acisindan zengindir. Cilt florasi yara
yerinde enfeksiyona yol acabilmektedir. Ancak yara yerinde
potansiyel enfeksiyon etkeni olarak normal flora disindaki

mikroorganizmalarin belirlenmesi nispeten daha kolay olsa

da cilt florasinin etken olup olmadiginin belirlenmesinde
bazi zorluklarla karsilagiimaktadir. Yara yerinden uygun
ornegin alinmasindaki gtclikler ve 6rnek alinirken yapilan
hatalar enfeksiyon etkeninin belirlenmesinde karisikliga yol
acabilmektedir.Bunedenlealinan érnedin uygunluk derecesinin
belirlenmesi gerekmektedir [3-5,8]. Bu baglamda Q skorlamasi
gelistirilmistir. Alinan 6rnedin mikroskobik incelemesindeki
notrofil ve epitel hiicre sayilarinin hesaplanmasi ile belirlenen
Q skoru, kiiltiirde Greyen mikroorganizmanin enfeksiyon etkeni
olup olmadiginin belirlenmesinde klinisyene yol gosterici
olmaktadir [8]. Calismada literatlirde az sayidaki calismada
uygulanmis olan Q skorlama sisteminden faydalanilarak yara
enfeksiyonu etkenlerinin dagilimi belirlenmistir.

Gram boyama bulundugu tarihten ginimize kadar
bakterilerin tespitinde halen 6nemini korumaktadir. Kolay,
pratik ve ucuz bir ydntemdir. Her ne kadar mikroorganizmalarin
taksonomisi icin Ozellikle kullanilmissa da gliniimiizde

bakteriyel vaginoz tanisinda Nugent skorlamasi, balgam
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orneklerinin kalitesinin belirlenmesinde Bartlett skorlamasi ve
yara orneklerinin degerlendirilmesinde Q skorlamasi ile tanisal
degerini arttirmaktadir [8-10].

Q skorlamasi sistemine gore yara kiiltirinin calismaya alinip
alinmayacadi, identifiye edilecek ve antibiyogram calisilacak
potansiyel enfeksiyon etkeni ve etken sayisi tespit edilebilir. Q
skorlama sistemine gore Q skoru 0 olan drneklerin kiltlrinin
calisimasina gerek yoktur. Q3 skoruna sahip ornekler en kaliteli
orneklerdir. Skora gére tanimlanacak ve rapor edilecek potansiyel
patojen sayisi Q1 icin 1, Q2 icin 2, Q3 icin 3 olarak dnerilmektedir
[8,11]. Ulkemizde bu konuda yerlesik bir greti, kabul edilmis
bir kilavuz olmadigr icin cogu laboratuvar Q skorlama yontemini
kullanmamaktadir. Hastanemizde Q skorlama sistemini
kullanmamiza ragmen bu sebeplerle Q skoru 0 olan drnekler
calismaya alinmig, Ornek reddi yapilamamistir. Potansiyel
enfeksiyon etkenleri de tiplendirilmis ve antibiyotik duyarlilik
testleri calisilmistir. Q skoru 0 Orneklerinin kiltiirinde Ureyen
mikroorganizmanin cilt florasi olma olasiligr oldukca yiksektir.
Bu orneklerin reddedilmeyerek laboratuvarda calisiimasi hem
zaman ve is glicl kaybina yol acar, hem de laboratuvar maliyetini
arttinir. Ayni zamanda bu grup orneklerin calisiimasi halinde
cikan kaltdr sonucunun klinisyene bildirilmesinin de sakincasi
bulunmaktadir. Bu kiilturlerde treyen mikroorganizmanin kesin
enfeksiyon etkeni gibi algilanma durumu, klinisyenin hastaya
gereksiz yere antibiyotik tedavisi baslamasina neden olabilir.
Gereksiz antibiyotik kullaniminin hasta sagligina verebilecegi
zararin yani sira yara iyilesmesi agisindan bir zaman kaybi ve
maliyete de yol acacad ortadadir. Q skoru 0 olan 6rneklerin
bu nedenlerle kultirlerinin  yapilmamasi  gerekmektedir
[2/4,8]. Calisma verilerine gore QO grubu kiiltirlerde cilt florasi
Uyelerinin anlamli olarak yliksek oranda Greme varligi bu durumu

desteklemektedir. (p=0.0154 ve p=0.0324).

Calismada cilt florasi bakterileri ve potansiyel patojen etken
olarak dustnilen bakteri grubu arasinda Q skorlamasina
gore analiz yapiimistir. Buna gore Q skoru QO olan 6rneklerin
%49.4'inde Ureme olmazken, Ureme olanlarin %24.7'sinde
cilt florasi bakterileri Uremistir. Q1 ve Uzeri 6rneklerin
%23.9'unda Ureme yokken, %23'linde cilt flora bakterileri
%53.1'inde en az bir potansiyel enfeksiyon etkeni Ureme
olmustur. Q1 ve Uzeri 6rnekler karsilastinldiginda cilt florasi
Uremesi olan kiltiirlerdeki Q1 ve Uzeri skorlu olanlarin orani
1 ve Uizeri patojen lreyenlerdeki Q1 ve Uizeri olanlarin oranina
gore anlamli dusik bulunmustur (p=0.0154). Bu durum Q
skorlamasinin gerekli oldugunu ve QO skorlu 6rneklerin
dislanmasi gerektigini desteklemektedir.
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Q0 olan o6rneklerde cilt florasina ait mikroorganizmalarin
Uremesinde anlamh ylksek oran oldugu gorilmustir
(%28.8 vs. %15.5). Ayrica Q skorunun hem Q1 ve Uzeri olarak
hem de Q1 ve Q2 olarak alindigr durumlarin her ikisinde
de cilt florasi Gyelerinin anlamli olarak daha disik oranda
Uredigi belirlenmistir. Bu veriler Q skorlamasinin Ureyen
mikroorganizmanin etken mi kontaminan mi oldugu yoniinde
fayda saglayabilecegini daha iyi gostermektedir. Ayrica Q
skorlamasinda hem Q1 ve Uzeri (Q1 veya Q2) hem de sadece
Q1 skorunun esik deger olarak disliniilmesinin kontaminan
ayriminda yol gosterici olabilecedi hakkinda fikir vermektedir.
Bu veriler QO skorlu o&rneklerin calisiimamasi gerektigi
dusincesini desteklemekte ve 6rneklerin calisilmasi icin en az
Q1 skorunun aranmasi gerektigini gostermektedir.

Galismada literatuirdeki diger calismalardan farkli olarak, yara
enfeksiyonlarindaki klinik tanilarinda Q skorlamasina gore
dagilimi irdelenmistir. Buna gore komplike deri ve yumusak doku
enfeksiyonu olgularinin ¢ok yiiksek oraninin (%78.8) Q1 ve Q2
oldugu gorilmistir. Bunun disinda komplike olmayan DYDE,
travmatik yara ve diyabetik yara enfeksiyonlu olgularinin cogunun
(%64-93 arasi oranlarda) Q1 veya Uzeri Q skoruna sahip oldugu
gozlenmistir. Oysa yiizeyel cerrahi yara enfeksiyonu tanisi ile alinan
yara kulturlerindeki dusiik Q skoru (Q0) oraninin %70 civarinda
oldugu belirlenmistir. Bu veriler beklenen bir durum olarak, ylizeyel
yaralarda 6rnek kalitesinin daha komplike ve belirgin yaralara gore
daha az uygun 6rnek alinabildigini gostermektedir.

Guindem ve ark. [6] yara yeri enfeksiyon etkenlerini belirledikleri
calismalarinda en sik patojen etkenin %32.4 oranla, Sesli-Cetin
ve ark. [12] ise %29.1 oranla S. aureus’'u belirlemislerdir. Yara
enfeksiyonlarinda en sik etkenin S. aureus oldugunu Demir ve
Erandacg [13] %19'luk bir oranla, Zafer ve ark. [14]. %41.2'lik, Zer
ve ark. [8] %31.2'lik, Guriz ve ark. [16] ise %28.2'lik bir oranla
[17]
ve Yurtsever ve ark. [18] en sik etkeni Escherichia coli olarak

belirlemislerdir. Turhanoglu ve ark. [7]. Karadag ve ark.
saptamislardir. Calismada en sik etken olan S. aureus izolatlarinin
patojen etkenler icinde orani %35 (42/120) olarak ve baz
calismalarda en sik etken olarak belirlenen E. coli orani ise patojen
etkenler icinde %6.7 olarak belirlenmistir. Calismalarda en sik
etkenlerin S. aureus ve E. coli olarak bildirilmis oldugu gorilmekle
birlikte yara yerinin lokalizasyonuna gore en sik etken ve oranlari
degisebilmektedir. Kolon operasyonlari gibi 6zellikle barsak
icerigi ile kontamine olma olasiligi yiiksek olan lokalizasyonlarda
en sik etkenin E. coli olmasi beklenen bir durumdur [19,20]. Bu
olgularin digsinda calismamizdaki gibi en sik etkenin S. aureus
olarak belirtildigi gortlmektedir. Bunun disinda c¢alismalar



arasi bildirilen oranlarda farkliliklar gorilmesinde bir neden
de, bazi arastirmacilarin tim etkenler icindeki orani bildirmesi,
bazi arastirmacilarin ise sadece patojen etkenler icindeki orani
vermesidir. Calismamizda sadece patojen etkenler icindeki
oranlar belirtilerek cilt florasi oranlari ekarte edilmistir.

Yara kdltirlerinde cilt florasina ait mikroorganizmalarin Gremesi
sik rastlanilan bir durumdur [3,4]. Calismamizda tGreme goriilen
orneklerin %34.0'nda (73/215) cilt florasi bakterileri Gremistir.
Cilt florasi elemanlari icinde en sik treyen %22.8'lik bir oranla
(49/215) koagiilaz negatif stafilokoklar (KNS) olmustur. Yara
kalttrleri icinde KNS saptanma oranini Cirit ve ark. [20] %20.9,
Sesli-Cetin ve ark. [12] %24, Glindem ve ark. [6] %25.3, Zer ve ark.
[151%18.4, Turhanoglu ve ark. [7]. ise %58.5 olarak bildirmislerdir.
Bu verilerde gorildigi tzere yara yerinde yiiksek oranlarda
KNS saptanmaktadir. KNS gibi cilt florasi goriilen durumlarda
Ureyen bakterinin potansiyel enfeksiyon etkeni mi yoksa lokal
floraya ait kontaminan bakteri mi oldugunun ayirt edilmesi yara
tedavisinin yonetimi acisindan 6nem tasimaktadir. Bu ayrimin
yapilmasinda alinan 6rnegin kalitesinin belirlenmesi biylk fayda
saglamaktadir [3-5]. Bu gerekceyle cogu calismadakinden farkli
olarak Q skorlamasi kullaniimistir. Q skorlamasi sayesinde alinan
ornegin kalitesine gore tremis olan cilt florasi bakterisinin etken
olup olamayacagi fikridaha da netlesmektedir. Cilt florasi iremesi
gorilen orneklerin yaklasik %30'unun dusiik Q skoruna sahip
oldugu gorilmis ve bu olgularin kontaminan olma olasiliginin
cok daha yiiksek oldugu diistiniilmstur. Cilt florasi Gremelerinin
yaklasik yarisinin yiiksek Q skoruna sahip oldugu belirlenmis ve
klinisyenin uygun tedaviyi belirlemesi agisindan yol gosterici
olabilecegi ongorilmustir. Cahsmada cilt florasi bakterileri
ve patojen etken olarak distnilen bakteri grubu arasinda Q
skorlamasina gore analiz yapilmistir. Buna gore Q skoru Q1 veya
Uzeri olan orneklerde cilt florasina ait elemanlarin Gremesinde
anlamli yuksek oran oldugu (%85.2 vs. %71.2) gorilmustur.
Ayrica Q skorunun hem Q1 ve Uzeri olarak hem de sadece Q2
olarak alindigi durumlarin her ikisinde de cilt florasi Gyelerinin
anlamli olarak daha disik oranda Gredigi belirlenmistir. Bu
veriler Q skorlamasinda hem Q1 ve lzeri (Q1 veya Q2) hem
de sadece Q1 skorunun esik deger olarak distinilmesinin
potansiyel patojen ve kontaminan mikroorganizma ayriminda
yol gosterici olabilecegi hakkinda fikir vermektedir.

Sonu¢
Hastanemizdeki yara yeri enfeksiyonu distnilen olgulardaki
kalttr sonuglarina gore Ureyen mikroorganizmalarin dagilimi

irdelenmistir. Literatlirdeki cogu yara kulttiri odakh ¢alismadan
farkli olarak alinan 6rnegin kalitesini ve uygunlugunu belirleyen
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Q skorlamasi kullanilmistir. Q skorlamasinin analizlere dahil
edilmesiyle Greyen mikroorganizmalarin potansiyel enfeksiyon
etkeni ya da kontaminan mikroorganizma olup olmadiginin
daha net olarak yorumlanabilmesi saglanmistir. Ozellikle QO
skorlu 6rneklerin reddedilmesi gerektigdi, bu 6rneklerin calisilmasi
halinde maliyete ve hasta icin zaman kaybina yol acabilecegi
ve klinisyeni tani ve tedavi agisindan yanlis yonlendirebilecegi
Yara kulturlerinin skorlanmasi

gorilmustir. sonuglarinin

klinisyene tedavi planlamasi asamasinda katki saglayabilir.
Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Histopathologic evaluation and complications of allograft biopsy in
renal transplant recipients: In terms of radiologic imaging

Bobrek transplant alicilarinda allograft biyopsisinin histopatolojik

degerlendirilmesi ve komplikasyonlari: Radyolojik gériintiileme agisindan

Belma CEVik* @

Lokman Hekim University, Akay Hospital, Radiology Department, Ankara/TURKEY

ABSTRACT

Aim: Renal transplantation has become the treatment of choice for most patients with end-stage renal disease. Renal
allograft biopsy is the most important technique in diagnosis of renal transplant dysfunction. In the light of radiological
imaging, we investigated histopathologic evaluation and types and incidence of complications in renal transplant patients.

Material and Methods: In this retrospective study, histopathological biopsy results of patients with renal transplantation
who underwent renal biopsy between January 2000 and December 2007 were evaluated in terms of the relationship
between calcineurin inhibitor drug level and toxicity development. In addition, biopsy related complications were
investigated.

Results: In a total of 386 patients were included in the study and 843 biopsies were performed on these patients. The
amount of tissue was adequate in 812 biopsies (96%), inadequate in 6 biopsies (1%) and of limited adequacy in 27 biopsies
(3%) for histopathologic evaluation. Acute rejection, tubular epithelial injury and chronic allograft nephropathy were
the most frequent diagnoses. Complications of the biopsies were macroscopic hematuria in 4 biopsies (0.5%), perirenal
hematoma in 6 biopsies (1%), and arteriovenous fistula in 1 biopsy (0.1%).

Conclusion: Renal biopsy in transplant patients to evaluate the renal allograft dysfunction is a safe method with very low
incidence rate of complications.
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Oz

Amag: Bobrek nakli, son donem bdbrek yetmezligi olan hastalarin cogunda tercih edilen tedavi yontemi haline
gelmistir. Renal allogreft biyopsisi bobrek nakli disfonksiyonunun tanisinda en énemli tekniktir. Bu ¢alismada, radyolojik
gorintlleme 1siginda renal transplant hastalarinda histopatolojik degerlendirme ve komplikasyon tipleri ve sikhginin
arastirilmasi amaclandi.

Gereg ve Yontemler: Bu retrospektif calismada, Ocak 2000 ve Aralik 2007 tarihleri arasinda bobrek biyopsisi yapilan
renal transplantasyonlu hastalarin histopatolojik biyopsi sonuclari, kalsindrin inhibitori ilag diizeyi ile toksisite gelisimi
arasindaki iliski agisindan degerlendirildi. Ayrica biyopsi ile iliskili komplikasyonlar arastirildi.

Bulgular: Toplam 386 hasta calismaya dahil edildi ve bu hastalara 843 biyopsi yapildi. Doku miktari 812 biyopside (% 96)
yeterli, 6 biyopside (% 1) yetersiz ve 27 biyopside (% 3) sinirli ancak histopatolojik degerlendirme icin yeterli bulunmustur.
Akut ret, tibller epitel hasari ve kronik allogreft nefropati en sik konulan tanilardi. Biyopsilerin komplikasyonlari 4 biyopside

makroskopik hemattiri (%0.57), 6 biyopside perirenal hematom (% 1) ve 1 biyopside arteriyovenoz fistil (% 0.15) idi.
Sonug: Bobrek allogreft disfonksiyonunu degerlendirmek icin nakil yapilan hastalarda bobrek biyopsisi ¢ok disiik

komplikasyon oranina sahip glivenli bir ydntemdir.

Introduction

Renal transplantation has become the treatment of choice
for most patients with end-stage renal disease. However, the
success of transplantation dependsonthe preservation of renal
graft function. Since the early days of renal transplantation
there has been a need for the means of examining allograft
tissue in order to diagnose acute and chronic pathological
processes in the allograft. Renal allograft biopsy is the
most important technique in diagnosis of renal transplant
dysfunction [1,2]. The transplant kidney, because of its
extraperitoneal and relatively superficial location, is generally
suitable for the percutanous needle biopsy approach. Biopsies
are performed not only to establish a diagnosis in allografts
with deteriorating function but also, using a protocol, to
monitor the long-term effects of cyclosporine on the graft,
and to detect a recurrence of the original disease in kidney
transplant recipients [3].

Hematuria, perirenal hematoma, A-V fistula, pseudoaneurysm,
arteriocalical fistulaand graft loss can be seen asacomplication
of biopsy. Major complications reported after biopsies are
perinephric or urinary bleeding. Transient microscopic
bleeding is common and has no clinical significance [4].

In this study, we aimed to investigate the results of
histopathologic evaluation and the types and incidence of
complications in renal transplant patients after renal biopsies.
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Material and Methods
Patients

PatientswhounderwentrenalallograftbiopsiesintheDepartment
of Interventional Radiology at Baskent University Hospital
between January 2000 and December 2007 were included in the
study. We retrospectively analyzed age, gender, donor source,
number of transplantations, time passed since transplantation,
number of biopsies, date of biopsy, histopathologic evaluation of
biopsy, adequacy of specimens, protrombin time before biopsy,
serum creatinine levels, complication rates of biopsies, type
of calcineurin inhibitor drug, and serum calcineurin inhibitor
drug levels. This study was approved by institutional ethical
committee. Informed consent was obtained from all patients and
the principles of the Helsinki Declaration were followed.

Biopsy procedure

The percutaneous needle biopsy was carried out under
ultrasound guidance. The area skin over the transplant was
sterilized and draped appropriately. Local anesthetic was
injected. The kidney was intended to be punctured in one of
the two poles, 18 G/15 cm Ace-Cut (TSK Laboratory, Japan)
biopsy needle was advanced until it reached the renal capsule.
However, the aim was to restrict the number of needle passes,
and only rarely were more than 3 punctures performed.
Patients were restricted to bed rest for 6 hours after the biopsy
and vital signs were routinely monitored.



Biopsy preparation

Tissue was considered adequate for diagnosis when ten or
more glomeruli and two or more arteries were obtained. The
tissue was fixed in formalin. Sections cut at 3 to 4 microns
were stained with hematoxylin and eosin (HE), Masson’s
trichome, periodic acid-Schiff (PAS) and methenamine silver.
Histopathologic evaluations of biopsies were standardized
according to the Banff 97 working classification.

In this retrospective study, we evaluated histopathologic
results and complications of biopsy. We also analyzed the
patients diagnosed with acute rejection, chronic allograft
nephropathy and calcineurin inhibitor drug toxicitiy in
biopsies, and we investigated the relationship of acute or
chronic calcineurin inhibitor drug toxicity with serum drug
levels in renal transplant patients.
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Statistical analyses

Data are presented as percentages, mean + SD, or medians.
Statistical analysis was performed using one way ANOVA, Z
test, Fisher’'s exact test, Pearson’s correlation or Spearman’s
rank correlation coefficient. p<0.05 was considered as
statistically significant.

Results

Totally 386 patientswhounderwentatotal of 843 percutaneous
renal allograft biopsies were included in the study. Among
patients, 286 were male and 110 were female. The mean age
was 37.8 years and ranging between 6 to 71 years.

Gender, donor source, recipient age, sample adequacy and PTZ

values in patients with or without complications are summarized in
Table 1. There was not any significant difference between patients

with or without complications, regarding these parameters.

Biopsies were performed on the 3rd -9344th days of the
transplantation. One-nine biopsies were performed on each
transplant kidneys. No increased risk of complications was
found with an increasing number of biopsies (Table 2).
Theamountof tissue was adequatein 812 biopsies, inadequate
in 6 biopsies and of limited adequacy in 27 biopsies for
histopathologic evaluation.

the
standardized according to the Banff 97 working classification.

Histopathologic  evaluations of biopsies were

Histopathologic evaluation of biopsies were normal in 12

patients, defined as nonspecific changes in 64 patients,

borderline changes: suspicious for acute rejection in 90
patients, acute rejection in 274 patients, chronic allograft
nephropathy (CAN) in 246 patients, chronic rejection in 7
patients, transplant glomerulopathy in 70 patients, de novo
glomerulonephritis/recurrent disease in 48 patients, tubular
epithelial injury in 208 patients, acute tubulointerstitial
nephritis in 61 patients, chronic tubulointerstitial nephritis in
4 patients, acute tubular necrosis in 20 patients, hemorrhagic
necrosis in 5 patients, calsineurin inhibitor drug toxicity in
82 patients, and amyloidosis, tuberculosis, viral, bacterial
infection, lipiodozis in 19 patients.
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Complications of the biopsies were macroscopic hematuria in

4 biopsies, perirenal hematoma in 6 biopsies, arteriovenous
fistula in 1 biopsy. Arteriovenous fistula was treated with
coil embolization. None of the patients with macroscopic
hematuria required blood transfusion. None of the patients
were expired due to the graft following biopsy.

Some cases are summarized below:

Case 1. An abdominal CT was performed on 26-year-old
man following hemoglobin decrease after renal transplant
biopsy. Retroperitoneal hematoma was revealed on CT.
Renal and pelvic angiography was performed. Angiography
demonstrated contrast agent leak from interlobar renal artery
in kidney transplantation. Leak was treated with microcoil and
histoacryl-lipiodol embolization (Figure 1A-B-C).

r
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Figure 1 A-B-C: Angiography demonstrated contrast agent leak from
interlobar renal artery in kidney transplantation. Leak was treated

with microcoil and histoacryl-lipiodol embolization

Case 2.
decreased following renal transplant biopsy. Abdominal CT

In a 25-year-old woman patient, hemoglobin

was performed. CT revealed perirenal hematoma in renal
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transplant (Figure A-B). After six month, A-V fistula was
suspected in US. Renal angiography demonstrated A-V fistula
in inferior pole of renal transplant. A-V fistula was treated with

multiple coil embolization (Figure 2C-D-E).

Figure 2 A-B: Abdominal CT revealed perirenal hematoma in renal

transplant (Figure A-B).

Figure 2 C-D-E: Renal angiography demonstrated A-V fistula in
inferior pole of renal transplant. A-V fistula was treated with multiple

coil embolization (Figure 2C-D-E).

Case 3. 53-year-old woman with renal transplant developed
left quadrant pain and decrease in hemoglobin levels following
renal transplant biopsy. Abdominal CT was performed. CT
revealed perirenal subcapsular hematoma (Figure A), defect
and lacking contrast media in inferior pole of transplant
kidney (Figure B). During operation, the surgeons detected
three lacerations in the transplanted kidney (Figure C). Then
the surgeons performed packing with Surgicell and 2 unit ES
and one unit fresh frozen plasma was given to the patient.



Figure 3 A-B-C: Abdominal CT revealed perirenal subcapsular
hematoma (Figure A), defect and lacking contrast media in inferior
pole of transplant kidney (Figure B). During operation, the surgeons
detected three lacerations in the transplanted kidney (Figure C).

Case 4. 35-year-old woman patient’s hemoglobin level
decreased following transplant biopsy. Abdominal CT
showed contrast-enhanced extravasation compatible with
active hemorrhage and hematoma extending from the
posteriomedial transplant kidney to the pelvis (Figure 20 A-B).
The patient received 400 units / hour heparin infusion. 4 units
of TDP and 2 units of ES were given. Then she was operated
and hematoma was evacuated.

Figure 4 A-B: Abdominal CT showed contrast-enhanced extravasation
compatible with active hemorrhage and hematoma extending from
the posteriomedial transplant kidney to the pelvis (Figure 4 A-B).

Case 5: A 42-year-old male patient complained of right lower
guadrant pain and decreased hemoglobin levels in the follow-
up after transplant kidney biopsy. Abdominal CT examination
showed a parenchymal defect in the posterior of the right kidney
iliac fossa and a contrast agent extravasation compatible with
active hematoma extending to the pelvis and retroperitoneal

N
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space (Figure 5). Thereafter, three units of TDP were administered.
He was operated and hematoma was evacuated.

Figure 5: Abdominal CT examination showed a parenchymal defect
in the posterior of the right kidney iliac fossa and a contrast agent
extravasation compatible with active hematoma extending to the
pelvis and retroperitoneal space

Case 6: A 56-year-old male patient underwent Doppler
US examination after a transplanted kidney biopsy, and
a hematoma in the left lateral iliac fossa was seen in the
adjacent kidney, and a 14 F drainage catheter was placed in
our interventional radiology unit. Then, a CT scan of the left
iliac fossa revealed a hematoma adjacent to the transplanted
kidney and a drainage catheter (Figure 6).

Figure 6: CT scan of the left iliac fossa revealed a hematoma adjacent
to the transplanted kidney and a drainage catheter
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Calcineurin inhibitor drug toxicity was detected in 82 of the
biopsies. Cyclosporine was used as the calcineurin inhibitor
drug in 52 of these biopsies and tacrolimus was used in 30 of
these biopsies. Cyclosporine levels detected during biopsy
were 65-800 ng / ml (normal value 100-400 ng / ml) with a
mean of 254.3 ng/ ml, and tacrolimus level was 5-32 ng / ml
(normal value 5-20 ng / ml). and a mean of 12.2 ng / ml. The
effect of drug levels on the development of acute or chronic
toxicity in calcineurin inhibitory drug users is shown in Table
3.There was not a significant relationship between low or high
serum drug levels and toxicity development.

Discussion

The most objective method for obtaining renal allograft
pathologies is histopathological examinations performed
by biopsy [1,2]. Therefore, allograft biopsy is currently the
most reliable method for examining allograft dysfunction.
Although it is an invasive method, the reason for its high rate
of application is the lack of an alternative physical examination
or laboratory examination. Although both clinical and other
laboratory findings are very useful in reaching the diagnosis,
they are insufficient to provide the information that the biopsy
provides.

Non-invasive methods including; examination of peripheral
T cells, lymphocyte activation markers, serum and urine
cytokine levels and invasive methods including; fine needle
aspiration and monoclonal antibody techniques could not
replace biopsy even if diagnosis was used in renal allograft
dysfunction [3,5]. Therefore, biopsy and histopathological
examination have been accepted as the gold standard
especially in allograft dysfunction. By evaluating the clinical
findings together with biopsy, the status of the graft is best
understood and some pathologies which are very difficult to
differentiate with clinical findings are clarified. For example,
allograft biopsy will provide the possibility to differentiate the
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pathologies such as cyclosporine toxicity and acute rejection
and predict the graft survival, which may give the same
findings as clinical investigations but treatment approaches
are completely different [6].

Since the transplanted kidney is located under the abdominal
muscles in the iliac fossa, it is suitable for percutaneous biopsy.
US guided application increases the success of biopsy [7]. In
our study, the histopathologically sufficient tissue access rate
was satisfactory. Only 6 out of 843 biopsies showed insufficient
material. Our success rate was calculated as 99.3%. In some
series it is reported in proportions similar to ours [8]. US-
guided biopsy was done to be effective in both to obtain the
active tissue and decrease the risk of complications. In some
studies, especially in rejection cases that can be treated, false
negative results have been shown to decrease from 1% to
10.5% by performing two punctures and taking two samples
[9]. The classification of histopathological examination was
performed according to Banff classification, which has been
studied in recent years and aimed to achieve a significant
standardization by nephropatologists [10].

It was remarkable that the number of biopsies in our series
was quite high. As the risk of complications decreased to
negligible levels with imaging techniques, biopsy indications
in transplanted patients have been expanded considerably.
In addition, protocol biopsies have been proposed at certain
times in order to determine the future graft survival or to
detect subclinical acute rejection attacks. In some studies,
it has been shown that especially protocol biopsies to be
performed in the early period may affect subclinical rejection
attacks that may adversely affect graft survival and are not
reflected in laboratory findings [11]. In the study of Mao et al.,
it was emphasized that post-transplant biopsy performed at
1 month provides important clinical information in detecting
pathologies and predicting graft survival as the risk factors
for long-term graft survival [12]. This approach may be very
invasive. However, it should be kept in mind that biopsy
provide important information that may affect patient and
graft survival in the presence of proper indication. In our study,
biopsy was not performed in patients without any problem
related to allograft functions.

Percutaneous kidney biopsies can be performed using 14 G,
16 G or 18 G, automatic or semi-automatic needles. In a study,
it was reported that three different thickness needles can be
used safely in renal allograft biopsy and there was no difference
in terms of adequate tissue sample while pain complaints



were found more in those who underwent biopsy with a 14
G needle [13]. In another study, US guided biopsies with 18 G
needlesand 14 G needles without US guidance were compared
in terms of complication and tissue sample adequacy and no
significant difference was found [14]. In a study comparing
the 18 G needle with 14 G, Boyvat et al, reported that tru-
cut needle biopsy techniques have obtained enough tissue
samples and found that there are fewer complications [15]. In
our study, 18 G Ace-cut automatic needle was used and it was
very successful in obtaining adequate tissue sample and low
complication rate.

Hematuria, perirenal hematoma, A-V fistula, pseudoaneurysm,
arteriocalical fistula and graft loss can be seen as a
complication of biopsy [16]. The rate of asymptomatic
microscopic hematuria to varying degrees after native
kidney biopsies is 100% [17]. Therefore, it is not considered
as a complication since it is a natural result of renal puncture.
Transient macroscopic hematuria may occur and often regress
by itself [7]. However, it may rarely require blood transfusion.
The incidence of gross hematuria was 5-7% in transplant and
native kidneys [3]. Blood transfusions were not required in 4
of our patients who developed macroscopic hematuria and
hematuria regressed spontaneously.

There was no significant difference between the patients who
developed complications, whether the age was less than 18
years or older, whether the donor source was cadaver or alive,
the PTZ value was higher or lower than normal, and adequate
or insufficient tissue samples were obtained. In a study
conducted by Wilzeckeetal,,itwasfound that performing biopsy
early or late after transplantation and normal or abnormal
renal function did not differ in terms of complications [8]. In
contrast, patients with acute vascular rejection had a higher
risk of bleeding complications. This is thought to be mainly
due to vascular fragility caused by inflammatory vascular
changes in the transplant [8]. In our study, acute rejection in
2 patients, border-line changes in 1 patient, acute calcineurin
inhibitory toxicity in 1 patient and tubule epithelial injury in 2
patients were detected. Another common complication after
renal needle biopsies is the A-V fistula, and most traumatic
fistulas spontaneously close in 1 to 18 months In one of our
patients, A-V fistula was detected in the transplant kidney 6
months after biopsy and coil embolization treatment was
applied. Graft loss is one of the major complications. The
causes of graft loss due to excessive bleeding seen in the
study of Wilzeck et al. were acute vascular rejection, and renal
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vein thrombosis, due to deep and excessive penetration of the
kidney including not only the cortex but also the medulla [8].

In our study, and the only major complication was perirenal
hematoma in 6 biopsies and A-V fistula in 1 biopsy. Large
numbers of biopsy series in the literature have also reported
low numbers of complications similar to our series. For
example, in two large series of 1129 and 1390 biopsies,
mortality was absent and graft loss was reported to be only
0.3% and 0.4% [8,18].

In our study, one of the most common histopathological
diagnosis was CAN (chronic allograft nephropathy). Chronic
allograft nephropathy is histopathology characterized by
chronic changes in the arteries, interstitium, tubules and
glomeruli. The development of CAN in the transplant kidney
is associated with progressive loss of function and subsequent
loss of graft.

Calcineurin inhibitors used in immunosuppressive therapy in
renal allograft are CycA and tacrolimus. Calcineurin inhibitor
drugs are nephrotoxic, and may cause acute or chronic toxicity.
There are also studies suggesting that drug level is associated
with toxicity and may cause CAN and graft loss in the future
[20]. In our study, there was no relationship between acute
and chronic toxicity and drug levels in tacrolimus and CycA
groups. Histopathological findings of toxicity were observed
even in patients with normal drug levels.

In the study of Liptak et al., the serum levels of these drugs do
not correlate well with the extent of renal damage caused, and
the clinical manifestation is nonspecific [21].

Conclusion

Biopsy performed to evaluate the renal allograft dysfunction
in renal transplant patients is safe and the incidence of
complications is significantly low. There is no correlation
between developing acute or chronic calcineurin inhibitor
drug toxicity with serum drug level.
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Comparative efficacy of long-term anticoagulation in patients with
iliofemoral acute deep vein thrombosis treated with pharmaco-
mechanical catheter-directed thrombolysis

Farmakomekanik kateter aracili tromboliz ile tedavi edilen akut ilyofemoral derin
ven trombozlu hastalarda uzun stireli antikoagtilasyonun karsilastirmali etkinligi
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ABSTRACT

Aim: We aimed to compare the stability of pharmacologic profile, rate of symptomaticrecurrent venous thromboembolism,
major bleeding and the net clinical benefit on the regimen with vitamin K antagonist (VKA), low molecular weight heparin
(LMWH) and direct oral anticoagulant (DOAC) for long-term anticoagulation in patients undergoing pharmaco-mechanical
catheter-directed thrombolysis (PMCDT) for the treatment of deep vein thrombosis (DVT).

Material and Methods: During the period from January 2019 until June 2019, data of 112 patients who underwent
PMCDT for the treatment of acute iliofemoral DVT in our institution with long-term apixaban (Pfizer, Turkey) medication
were prospectively collected (Group 1-DOAC). Data of control groups within January 2017- December 2018 period were
collected retrospectively. Control groups consisted of PMCDT patients with extended LMWH (Tinzaparin, Abdi Ibrahim
Pharma, Turkey) treatment (Group 2-LMWH; N=119) and with VKA (Coumadin, Eczacibasi Pharma, Turkey) treatment
(Group 3- Control; N=111). Results: Patients treated with VKA showed a significant incompliance starting from third
month up to one year. Patency rate diminished significantly below 70%. 32% of VKA patients were out of therapeutic
range even in the first month leading to 40% at the end of the year. Likert Scale, Villalta/VCCS and VEINES-QOL-Sym scores
confirmed the clinical data.

Conclusion: This study highlights the potential role of DOAC as a reasonable alternative to VKAs/LMWH in the long-term
anticoagulation strategy for DVT. We await larger clinical trials to support these findings and establish the role of DOAC as
the standard of care for patients with DVT.
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Oz

Amag: Derin ven trombozu (DVT) tedavisi icin farmakomekanik kateter aracili trombliz (FMKAT) yapilan hastalarda; vitamin
K antagonistlerini(VKA), distk molekal agirlikli heparini (DMAH) ve direk oral antikoagilan ajanlari (DOAK) farmakolojik
profilllerinin stabilitesine, semptomatik rekiirren vendz tromboembolik, major kanama ve klinik fayda oranlarina gore
karsilastirmayi hedefledik.

Gereg ve Yontemler: Ocak 2019 ile Haziran 2019 tarihleri arasinda klinigimizde akut iliofemoral DVT tanisi ile FMKAT
yapilan ve uzun donemde apiksaban (Pfizer, Turkiye) tedavisi ile takip edilen 112 hastanin verileri toplandi. (Grup 1- DOAK)
Kontrol gruplarinin datalari ise Ocak 2017 ile Aralik 2018 tarihleri arasinda yine klinigimizde akut iliofemoral DVT tanisi
ile FMKAT yapilan ve uzun dénemde DMAH (Tinzaparin, Abdi Ibrahim ilag, Tiirkiye) tedavisi (Group 2-DMAH; N=119) ve
VKA(Coumadin, Eczacibasi ilag, Tiirkiye) tedavisi (Grup 3- Kontrol N=111) hastalardan topland.

Bulgular: VKA tedavisi ile takip edilen hastalarda 3.aydan baslayip 1 yila kadar ki takip strelerinde belirgin oranda tedaviye
uyumsuzluk saptandi. Patensi oranlari %70'in altindaydi. VKA hastalarinin %32'si yil sonunda terapétik dozlarda degildi.
Likert skalalari, Villalta/VCCS ve VEINES-QOL-Sym skorlama sistemlerinin sonuglari klinik sonuglar ile uyumluydu.

Sonug: Bu calisma DOAK'larin DVT hastalarinda tedavi icin DMAH ve VKA'lara uygun bir secenek oldugunu goésterdi. DOAK
tedavisinin DVT hastalarinda standart bir tedavi olarak tercih edilebilmesi icin bizim elde ettigimiz sonuglari destekleyecek
genis kapsamli klinik calismalarin sonuglari beklenmektedir.

Anahtar kelimeler: derin ven trombozu; ven6z tromboembolizm; farmakomekanik katater aragili tromboliz; vitamin k

Introduction

Venous thromboembolism (VTE), which comprises deep
venous thrombosis (DVT) and pulmonary embolism (PE), is a
significant cause of morbidity and mortality worldwide.

Standard treatment of VTE, using low-molecular-weight heparin
(LMWH) overlapped with vitamin K antagonists (VKAs), is
effective but requires frequent laboratory monitoring and has
the potential for multiple drug and dietary interactions. In recent
years, novel treatment strategies with direct oral anticoagulants
(DOACGs) have been increasing in popularity and availability [1,2].

Post-thrombotic syndrome (PTS) is a chronic complication
of DVT, which develops in 20% to 50% of patients. PTS arises
from a combination of venous outflow obstruction, venous
hypertension, valvular incompetence, and secondary calf muscle
pump dysfunction leading to ambulatory venous hypertension.
PTS results in substantially increased healthcare costs and
significantly impaired quality of life. Little is known about effects
of different anticoagulants on PTS development [3].

Several studies have shown that average patients spend more
than 20 % of their time below the therapeutic range during
treatment with VKA. It is confirmed that the therapeutic
intensity of VKA treatment is an essential determinant for
development of PTS since the time spent beneath the therapeutic
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range is associated with PTS development [4-6]. Furthermore,
a systematic review found a significantly lower rate of PTS in
patients treated with LMWH alone compared to patient treated
with LMWH followed by VKA [7].

DOACs approved for treatment of VTE have a stable
pharmacological profile and thereby could overcome the
disadvantages of VKA. However, the risk of PTS in DVT patients
treated with DOACs is unknown [8].

Pharmaco-mechanical catheter-directed thrombolysis (PMCDT)
refers to mechanical thrombus disruption concomitant with
fibrinolytic therapy, offering a lower dosage of thrombolytic
agent, a shorter procedure and an improvement in outcomes.
PMCDT is an alternative option for treatment of DVT and
decreasing the incidence of PTS. The patients who are most
likely to benefit have iliofemoral DVT, symptoms for <14 days,
good functional status, life expectancy of >1 year, and a low risk
of bleeding. More rapid thrombus resolution is associated with
the improved valvular function [9-10].

Long-term treatment is preconized in a significant proportion
of the patients with VTE. However, limited direct/indirect
comparisons are available to appropriately weight the benefit/

risk ratio of the diverse treatments available.

We aimed to compare the stability of pharmacologic profile,



rate of symptomatic recurrent VTE, major bleeding (MB) and
the net clinical benefit on VKA, LMWH and DOAC for extended
anticoagulation. We chose patients undergoing PMCDT for
treatment of DVT, since it is verified to clean all thrombus load
by angiography/ultrasound at the end of the procedure and
start comparison of three pharmacologic regimens in totally
cleaned DVT confirmed at baseline.

Material and Methods

The study was approved by Clinical Research Ethics Committee
of Numune Training & Research Hospital, Ankara- Turkey
(25.04.2018/1917). Patient informed consent forms were
collected in all cases.

Study Design and Patient Selection

During the period from January 2019 until June 2019, data of
112 patients who underwent PMCDT for the treatment of acute
iliofemoral DVT in our institution with long-term apixaban
(Eliquis, Pfizer, Turkey) medication were prospectively collected
(Group 1-DOAC). Data of control groups within January 2017-
December 2018 period were collected retrospectively. Control
groups consisted of PMCDT patients with extended LMWH
(Tinzaparin-Innohep, Abdi Ibrahim Pharma, Turkey) treatment
(Group 2-LMWH; N=119) and with VKA (Warfarin-Coumadin,
Eczacibasi Pharma, Turkey) treatment (Group 3- Control; N=111).
The use of propensity score matching addressed treatment
selection bias. Patients were matched by propensity score for age,
gender, BMI, and Wells score to have 75 patients in each group.

Inclusion criteria included acute presentation (<14 days),
DVT +
femoropopliteal DVT, life-expactancy > 1 year and low risk of

phlegmasia cerulea dolens, extensive proximal

bleeding. Exclusion criteria consisted of low life expectancy
(terminally ill patients), renal failure (GFR < 60 mL/min),
contraindication to anticoagulation or tPA, isolated femoro-
popliteal DVT, subacute (14-28 days) or chronic (>28 days)
DVT, severe dyspnea or severe acute medical illness precluding
safe procedure, asymptomatic DVT, active gastrointestinal
bleeding, stenosis needing stent, success rate <90%, in-
hospital recurrent event and malignancy.

All patients were symptomatic upon admission and after
calculatingtheWellsscore[11],venousduplexultrasonography
was performed forinitial diagnosis. The extent of the thrombus
and the calculation of the Marder score [12] was evaluated
and calculated by initial contrast venography.

Technique (PMCDT)

All procedures were performed under local anesthesia in single-
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session in the angio-suite and all vascular interventions were
performed under doppler ultrasound guidance. A retrievable
thrombolysis catheter with VCI filter (TPSTM, Thrombolysis
Catheter, 50 cm, 30 mm filter diameter, 8F, Invamed, Ankara,
Turkey) was placed caudal to the renal vein origins via
contralateral common femoral vein. Then an ipsilateral
retrograde approach via popliteal vein or posterior tibial vein
was accessed, and a 7F introducer sheath was inserted.

Percutaneous mechanical thrombectomy device (MantisTM 7F,
90 c¢m, Invamed, Ankara, Turkey) was inserted, activated and
advanced in an antegrade fashion. In every 3- to 5- minute,
PMCDT was temporarily deactivated and withdrawn. The
macerated thrombus materials and residual thrombolytic agents
were suctioned by the help of an automatic aspiration system
(Dovi aspiration thrombectomy device, 8F, 90 cm, Invamed,
Ankara, Turkey) that was advanced over a 0.035-inch guidewire. A
suitable multiple-side-hole infusion catheter (ViperTM, Invamed,
Ankara-Turkey) was placed within the thrombosed vessel with the
aid of fluoroscopy. The mixture of tissue plasminogen activator

(rtPA, Actilyse, Boehringer Ingelheim, Germany) and saline
(1:10) was infused into the residual thrombus.

Before start, ascending venography was obtained to examine the
extent and location of the thrombus and to calculate the Marder
score.The mixture of rtPA and saline administered in every 5-to 10
c¢m interval through the device’s side injection port as rotational
thrombolysis and rtPA delivery were used simultaneously.

Based on venography, the remaining residual stenosis of less than
10% was considered as successful recanalization. When post-
treatment venography revealed any underlying stenotic lesion of
the affected vessels, balloon angioplasty (PTA) was performed via
a 10-12 mm-diameter balloon to ensure adequate flow.(n=24)
Thrombus removal, patency of the iliofemoral vein, and thrombi
in the filter were confirmed by venography assessment.

Patients were transferred to the inpatient service post-
procedurally. For all cases, ViperTM catheter was left in the
lumen and 10-15 mg rtPA mixture with saline was administered
as continuous infusion to eliminate residual thrombus load
or thrombus remnants behind the venous valves (40 mg
maximum dose). During catheter directed thrombolysis,
routine monitoring of plasma fibrinogen (FIB) concentration,
activated partial thromboplastin time and platelet count were
performed. When the FIB level was 1.0 to 1.5 g/L, the rate of
drug administration was slowed down; when the FIB was <1.0
g/L, thrombolysis was temporarily paused. TPSTMcatheter
was retrieved in every patient on postprocedural 2nd day after
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a venographic evaluation of the filter whether any thrombus
caughtinside. Hospital stay time, Marder score, the immediate
procedural success rate were recorded.

Medical Therapy

Patients were started administration of tinzaparin
(subcutaneously once daily at a fixed dose, determined
according to three weight categories: 45-49 kg (5000 IU); 50—
70 kg (7500 IU); 71-100 kg (10,000 IU) as soon as they were

hospitalized [13].

At the end of the procedure, patients received one of the three
regimens before discharge.

Group 1: apixaban 2x5 mg (Therapeutic dose range- Anti-Xa
Activity: 1.0-2.0 U/mL)

Group 2: Tinzaparin, single daily injection (dosing with respect to
body weight) (Therapeutic dose range- Anti-Xa Activity: 1.0-2.0 U/mL)
Group 3: VKA
normalized ratio-INR: 2-3)

(Therapeutic dose range- international
All patients used thigh-high elastic compression stockings,
providing from 30 to 40 mmHg of pressure, for 6 months.

Patient flow chart is represented in Fig 1

DVT
SCHEDULED
FOR PMCDT

THROMBOLYTIC 'ASPIRATION ' PHARMACOMECHANICAL PTCA

I
VKA (N=75)
DOAC (N=75) LMWH (N=75)

Follow-up and Outcome Assessments

All patients were evaluated before discharge and were
scheduled to return for ambulatory follow-up visits at 1, 3, 6
and 12 months after the procedure except for an emergency.
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At these visits, physical examination, doppler ultrasonography,
INR (VKA patients) and anti-Xa (LMWH and DOAC patients)
levels were performed.

Definitions of major and minor complications, anatomical

success, early and late re-thrombosis, recurrent DVT,
anatomical patency were evaluated within the scope of
Reporting Standards for Endovascular Treatment of Lower

Extremity Deep Vein Thrombosis [14].

Early symptom relief, was evaluated by assessing leg swelling
using standardized leg circumference measurement through
10 cm below the tibial tuberosity of the index leg and leg
pain using a 7-point Likert Scale which both instruments were
previously reported as effective and inexpensive to document
changes in limb symptomatology [14].

PTS was assessed by the Villalta Scale [15] that classifies PTS
as absent (score 0-4), mild (score 5-9), moderate (score 10-
14), or severe PTS (score =15, or presence of ulcer) and VCSS
which grades the severity of PTS as absent (score 0- 3), mild to
moderate (score 4-7), and severe (score > 8) [16]. Villalta and
VCSS scores were calculated at 6th, and 12th -month controls.

To grade the severity of chronic venous disease and its impact
on QOL, Venous Insufficiency Epidemiological and Economic
Study Quality of Life measure (VEINES-QOL) evaluation were
performed at 12th -month control [17].

Statistical analysis

All statistical analyses were conducted using SPSS 18.0 software
(version 18.0; SPSS, Chicago, lllinois). Continuous data were
reported as means +standard deviation, and the significant
difference was verified using student t test. Categoric variables
were expressed as frequency and percentages. Nominal data
including clinical characteristics and predisposing factors were
reported as the number of subjects and were analyzed using
Wilcoxon-Mann-Whitney test. Venous patency and re-occlusion
rates during follow-up were demonstrated by Kaplan-Meier
analysis. Statistical significance was defined a P value of <0.05.

Results

Baseline evaluation of patients on hospitalization is

summarized in Table 1.

Early peri-procedural data is listed in Table 2.
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No complications occurred in terms of pulmonary embolism or
bleeding during early period. Minor bleeding as subcutaneous
hemorrhage at the access site was observed in 2, 3 and 2
patients in Groups 1,2 and 3 respectively.

Follow-up data of patients is documented in Table 3. 4 patients
in DOAC group were excluded for not being able to complete
12- month data.

Discussion

The use of VKAs like warfarin is recommended by guidelines
in the medical treatment of VTE. However, it is limited by the
need for frequent monitoring of INR, drug interactions, drug-
food interactions, prior bridging with inpatient parenteral
anticoagulation before commencing, as well as the risk of
bleeding with its use [18]. Conversely, DOAC does not require
regular INR testing and dose adjustments, while still remaining
effective and safe in the treatment of VTE, with comparable
rates of clinically significant bleeding and mortality [6]. While
anticoagulation probably plays an important role, evidence-
based data is scarce and optimal anticoagulation treatment of
DVT to prevent PTS development is still unknown. In treatment
with VKAs, sub-therapeutic anticoagulation in the first few
weeks is associated with a higher incidence of PTS development.
Analysis of long-term LMWH treatment alone showed a
lower incidence of PTS compared to standard treatment with
warfarin.9 Together with the observation that the severity of
symptoms and signs four weeks after acute DVT is associated

with subsequent PTS development, these findings suggest

optimal anticoagulation treatment in the first weeks after acute
DVT is crucial in preventing the development of PTS later in the
course of the disease [19].

Sub-therapeutic anticoagulation might maintain thrombin
production, thus promoting coagulation, reducing natural
clot lysis and causing venous wall damage, which could lead
to PTS development in the long-term. Therefore, DOAC, with
their rapid onset and stable pharmacokinetics, could lower
the incidence of PTS in comparison to warfarin [20-21].

We designed this study comparing three different regimens
after PMCDT, in which patients were completely (>90%)
cleaned from the existing thrombi load verified by
ultrasonography and venography and continued a thorough

follow-up to one year.

As demonstrated in Table 3, our patients treated with VKA
showed a significant incompliance starting from third month
up to one year. It is known that patients treated with VKA and
monitored in a community setting have a lower adherence
than patients in a trial setting. Considering that reduced
treatment burden and regimen complexity are associated
with better compliance, DOAC patients might have a better
adherence in clinical practice and thereby contributing to
better long-term clinical outcomes like PTS, especially in
settings where INR control is suboptimal [22-23].

Patency rate diminished significantly below 70%. Major
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bleeding episodes were prominent in the late post-procedural
period leading to more significant hospitalization.

32% of VKA patients were out of therapeutic range even in the
first month leading to 40% at the end of the year. During the
Einstein DVT trial, enoxaparin/VKA patients were 21 % of the
time below the therapeutic range (INR 2-3) and more than 90
% of the patients in both rivaroxaban and enoxaparin/ VKA-
treated patient had a compliance rate of 80 %.

Likert Scale and Villalta/VCCS scores confirmed the clinical data.
VEINES-QOL-Sym score was significantly better in DOAC group
with respect to VKA in 6th and 12th month controls and LMWH
in 12th month controls, demonstrating better quality of life.

Our study has also some limitations. The main limitation of
the study was the retrospective nature of the study which we
tried to balance with propensity score matching.

The majority of PMCDT procedures in studies including our
study were performed via popliteal approach. This approach has
a possibility to leave a burden of residual occlusive thrombus
in the popliteal vein, thereby leading to a possible increment
in symptoms of PTS. We could have designed another group
studying posterior tibial access to compare. Residual thrombus
load and the patency of outflow veins were evaluated by
venography in our study. But we know that, assessment of
the patency of iliofemoral veins should be based on IVUS
rather than venograms alone, because even small amounts of
thrombus may enhance inflammatory reaction and thereby
cause recurrent DVT and/or PTS. Due to reimbursement criteria
in our country, we could not use IVUS in our study.

Conclusion

Our study highlights the potential role of DOAC as a
reasonable alternative to VKAs/LMWH in the long-term
anticoagulation strategy for DVT. DOAC appears to be similar
in efficacy, and may potentially result in fewer major bleeding
events, rehospitalization, better compliance and stability in
therapeutic range leading to better quality of life. This is one
of the first reports comparing three popular regimens in the
setting of PMCDT. We await larger clinical trials to support
these findings and establish the role of DOAC as the standard
of care for patients with VTE.
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1 Derleme

Yag asidi kompozisyon degisikliklerinin kalp damar hastaliklar
acisindan onemi

The importance of fatty acid composition changes in terms of
cardiovascular diseases

idris AYHAN [, Saliha Aysenur CAM @, Fatma UYSAL [, Seyfullah Oktay ARSLAN* [

Ankara Yildinm Beyazit Universitesi, Tip Fakdiltesi, Farmakoloji Anabilim Dali, Ankara/TURKIYE

Oz

Bu derlemede ilk olarak; yag asitlerinin yapisi, adlandirmasi, siniflandirmasi ve fizyolojik etkileri gibi bilgiler verilmis,
sonrasinda yag asitleri ile kalp-damar hastaliklari arasindaki iliskiyi arastiran calismalar irdelenmistir. Yag asitleri, yaglarin
ve hiicre zarinin yapisina katilan, viicut icin enerji kaynagi gorevi Ustlenmelerinin yani sira birgok metabolik yolakta
yer alan, 6nemli fizyolojik islevlere sahip biyolojik bilesiklerdir. Bu bilesikler diyetle alinabildigi gibi bir kismi da viicutta
oncil maddelerden sentezlenebilmektedir. Kdltir, din, cografya, iklim gibi faktorlere gére besin tiiketim seklinin
degiskenlik gostermesi ve yag asidi metabolizmalarinda gorev alan enzimlerin aktiviteleri yag asidi kompozisyonunu
etkilemektedir. Yag asitlerinin biyolojik etkileri, yag asidi tlrline gore farklilik gosterir. Bu nedenle, yag asidi profilindeki
degisiklikler, saglik-hastalik durumu icin degerli hale gelmekte ve yag asidi kompozisyonu ile hastaliklar arasinda iligki
kurulmaktadir. Bu kompozisyonun belirlenmesinde yad dokusu, eritrosit hlicre zari, plazma ve serum gibi biyolojik
érnekler kullaniimaktadir. Yag asidi 6lciim islemleri genellikle gaz kromatografisi yontemiyle gerceklestirilir. Olgiilen
degerler kullanilarak olusturulan indekslerle yag asidi metabolizmasinda gérev alan enzimlerin aktiviteleri hesaplanir.
Mevcut veriler, yag asidi kompozisyonundaki degisikliklerin, 6zellikle kalp damar hastaliklari olmak tzere bircok kronik
hastalik patolojisi ile iligkili oldugunu ve biyobelirte¢ olarak kullanilma potansiyeli tasidigini isaret etmektedir. Ancak, bu
iliski tam olarak aydinlatilamamistir. Bu nedenle, giincel teknolojik yontemlerden faydalanilarak 6zellikle tim yag asidi

profilinin arastirildigi yeni ¢alismalar dnemini korumaktadir.
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Abstract

In this review, information such as the structure, nomenclature, classification and physiological effects of fatty acids have
been given initially, and then studies investigating the association between fatty acids and cardiovascular diseases have
been examined. Fatty acids that are involved in the structure of lipids and cell membranes and take partin many metabolic
pathways as well as being an energy source for the body are biological compounds that have important physiological
activities. These compounds can be taken by diet or some of them can be synthesized from the precursors in the body.
Enzyme activities involved in fatty acid metabolism and variation of food consumption according to factors such as culture,
religion, geography and climate affect the fatty acid profile. The biological activities of fatty acids differ according to the
type of fatty acids. For this reason, changes in the fatty acid profile become important for the health-disease situation and
the association between fatty acid composition and the diseases is established. Biological samples such as adipose tissue,
erythrocyte cell membrane, plasma and serum are used in order to determine this composition. Fatty acid measurement
processes are generally carried out by gas chromatography. The activities of enzymes involved in fatty acid metabolism
can be estimated by the indexes obtained from the measured values. Current data indicate that changes in the fatty acid
composition are associated with many diseases, especially cardiovascular diseases, and have the potential to be used

as biomarkers. However, this association has not been fully clarified. Therefore, new studies that research especially the

Keywords: fatty acids; cardiovascular diseases; biomarkers

Yag Asitlerinin Yapisi, Adlandirmalari ve
Siniflandirmalan

Yag asitleri, triacilgliseroller (trigliseritler), fosfolipitler ve diger
karmasik yaglarin ana bilesenleri olan alifatik zincire sahip
tek karboksil grubu iceren asitlerdir [1]. icerdikleri karbon
adedi, doymamis bag sayisi ve bu bag(lar)in konumuna gore
siniflandirlmaktadir. Memelilerde bulunan yag asitleri 12-24
karbon uzunluguna ve 0-6 cift baga sahip olabilmekle birlikte
14 karbondan kisa ve 22 karbondan uzun yag asitlerinin
miktari ¢ok dusuktir [2]. Yag asitleri yapilarinda bulunan
karbon sayisina gore kisa (C2-4), orta (C6-10), uzun (C12-20)
ve ¢ok uzun zincirli (C>22); cift bag icerip icermemelerine
gore ise doymamis ve doymus (Sekil 1) yag asitleri olarak
siniflandinimaktadir [3, 4]. Yapisinda cift bag iceren yag
asitleri; aralarinda cift bag bulunan karbonlara ait hidrojen
atomlari ayni tarafta ise “cis” ters tarafta ise “trans” olarak
adlandirilmaktadir. Ayrica, doymamis yag asitleri cift bag(lar)in
sayisi ve konumuna gore tekli doymamis ve ¢coklu doymamis
(Sekil 1) yag asitleri olarak gruplandiriimaktadir [5].
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entire fatty acid profile by taking advantage of current technological methods remain important.

Tekli

doymamis Omega-9
Doymami
i : Omega-6
Yag Asitleri Coklu
Doymus doymamig
Omega-3

Sekil 1: Yag asitlerinin doymamislik derecesine gore siniflandirmasi

Yag asitlerinin sistematik adlandirmalarinin yani sira 6zel
adlari da vardir, 6rnegin; 9,12-oktadekadienoik asidin 6zel adi
linoleik asit (LA)'tir. Ayni zamanda, sematik bir forml olarak
da kisaltilabilirler. Bu kisaltmalar yag asidindeki karbon atomu
sayisl, ¢ift bag sayisi ve cift baglarin konumuna gore belirlenir
(Tablo 1). Omega (w) numaralandirma sisteminde karboksil
grubu bulunan karbon 1. karbon olarak numaralandirihr.
Karboksil karbonunun yanindaki (ikinci) karbon atomu a,
Uclinci karbon atomu 3, dordiincii karbon atomu y ve terminal
metil grubundaki karbon atomu ise zincir uzunlugundan
bagimsiz olarak w (omega) veya n seklinde adlandirilir
(Sekil 2). Bu sistemde cift bagin konumu omega ucuna gore
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belirtilir ve sadece birinci karbonun yeri ifade edilir. Ornegin
LA, omega karbonuna en yakin cift bag altinci karbondan
bagladigi icin 18:2 w-6 veya 18:2 n—6 olarak gosterilir. Delta
(A) numaralandirma sisteminde ilk karbon karboksil grubu
bulunan karbon atomu olup numaralandirma metil grubuna
dogru artarak devam eder, doymamis bagin konumu ilk
karbona gore belirtilir. On sekiz karbon atomuna sahip, 9 ile
10. ve 12 ile 13. karbon atomlari arasinda iki ¢ift bag bulunan

Delta (A) numaralandirma O

@ |mp = s 2w A2 0 9 . . . a4 3 21

wnj2 3 . . 6

Omega (w) numaralandirma

Sistematik adlandirma 9,12-oktadekadienoik asit

‘ Ozel adi

Linoleik asit
Delta (A) sistemi 18:2 A912
‘Omega (w) sistemi 18:2n-6

Sekil 2: Yag asitlerinin yapisi ve adlandirmalari

Yag Asitlerinin Kaynagi, Viicutta Sentezleri ve
Metabolizmalar

Yag asitleri, trigliseritlerin ve dolayisiyla diyetle alinan yaglarin
ana bilesenleridir. Besinlerin icerdigi yag miktari ve yapilarinda
barindirdiklari yag asidi tirl degiskenlik gostermekte; isleme,
depolama ve pisirme yontemlerinden etkilenebilmektedir [7,
8]. Dolayisiyla yag asidi tiiketim sekli; kiltdrel, dini, cografik
uygulama farkliliklarinin yani sira 6gtinden 6giine, glinden
gline, mevsimden mevsime de farklilik gostermektedir [9-13].

i Saglikliinsanlarda, diyetle alinan yag asitlerinin cogu sindirim
ve emilimleri verimli bir sekilde gerceklestikten sonra kan
. dolasimina gecer [14]. Esansiyel olanlar disindaki yag asitleri

insan vicudunda, glikoz gibi 6ncillerden veya diger yag
asitlerinden sentezlenebilirken, esansiyel yag asitleri viicutta
sentezlenemedigi icin diyetle alinmasi zorunludur [6]. Omega
(veya n) 3 ve 6 pozisyonlarina cift bag ekleyen enzimler insan
vicudunda bulunmadig icin n-3 ve n-6 yag asitleri viicutta
sentezlenemezler. Esansiyel yag asitlerinden olan LA; yesil
bitkiler, keten tohumu, findik ve soya fasulyesi gibi baz
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bitkisel yaglardan elde edilen n-6 tiirevi coklu doymamis bir
yag asidi olup, eikozanoid sentezinde gorev alan arasidonik
asit (AA)'in 6nclludir. Omega-3 tlirevi yag asitleri olan EPA ve
dokozahekzaenoik asit (DHA)'in viicutta, yine esansiyel bir yag
asidi olan ALAdan sentezleri ¢ok kisitli olarak gerceklesmekle
birlikte esas kaynaklari diyetle alinan balik Grinleridir [15, 16].

Viicutta sentezlenebilen yag asitlerinin 6nciil maddelerden
sentezi karbonhidratlar, laktat veya amino asitler ile asetil-
CoA kullanilarak esas olarak karacigerde olmak Uzere, yag
dokusunda, daha az miktarda kas dokusunda ve laktasyon
stresince meme bezlerinde gergeklesir. Bu yolagin son uring,
insan vicudundaki yag asitlerinin %20-30'u olan palmitik
asittir (C16: 0) ve palmitik asit, cift bag eklenerek (desatiirasyon)
ve/veya zincir uzatilarak (elongasyon) baska yag asitlerine
dondstirulebilir [17]. Yag asitlerinin doymamishk derecesi,
hiicre zarn fosfolipitleri ve depolanmis trigliseritlerin fiziksel
ozelliklerini etkiledigi icin yag asitlerindeki cift bag sayisi ve bu
stirecte yer alan enzimler fizyolojik agcidan 6nem arz etmektedir.
insanda yag asitlerinin doymamis hale getirilmesinde stearoil-
CoA (A-9) desatiraz (SCD), A-6 desatliraz (D6D) ve A-5 desatliraz
(D5D) enzimleri gorev almaktadir [18]. SCD, 6zellikle stearoil-
CoA ve palmitoleil-CoA'dan oleat ve palmitoleat sentezi olmak
Uzere doymus yag asitlerinden tekli doymamis yag asitlerinin
biyosentezini katalize eden ve hiz kisitlayici basamak olan bir
endoplazmik retikulum (ER) enzimidir [19]. Bu enzim NAD(P)H,
flavoprotein sitokrom B5 rediiktaz ve elektron alici sitokrom B5
ile molekdiler oksijenin kullanildigi elektron aktarimini kataliz
ederek doymus yag asidinin yapisina A (delta)-9 konumundan
bir ¢ift bag ekleyerek tekli doymamis yag asidi meydana getirir
[20]. D6D ve D5D esas olarak, fosfolipitlere esterlesen ve hiicre
zarinin akigskanliginin korunmasina katkida bulunan ¢oklu
doymamis yag asitlerinin sentezinde gorev alan; LA (18:2 n-6)
ve a-linolenik asidin (ALA) (18:3 n-3) uzun zincirli metabolitleri
olan AA (20:4 n-6) ve eikozapentaenoik aside (EPA) (20:5
n-3) donlsimini saglayan (Sekil 3) enzimlerdir [21, 22].
D6D omega-6 serisinde 18:2'nin 18:3'e ve omega-3 serisinde
18:3'Uin 18:4%e donlsiimini saglarken, D5D ise dihomo-y-
linolenik asidin (DGLA) AAya donlsimini hiz sinirlayic
olarak katalize eder [22]. insan viicudundaki desatiiraz enzim
aktivitelerinin dogrudan 6lcllmesi kolay dedgildir, ancak
sentezlenen Urtnlerin kullanilan &nclil maddelere oraniyla
enzim aktivitelerinin hesaplanmasi mimkiindir. Satiirasyon
indeksleri olarak da adlandirilan bu hesaplamalar; SCD igin
[palmitoleik asit / palmitik asit veya oleik asit (OA) / stearik
asit (SA)], D5D icin [AA / DGLA], D6D icin ise [gama-linolenik
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asit (GLA) / LA] formdlleriyle yapilabilmektedir [23, 24]. Yag
asitlerinin fizyolojik rolleri ve desatliraz enzimlerinin yag asidi
profilini dogrudan etkilemeleri nedeniyle satiiraz indekslerinin
hastalik strecleriyle iliskili olup olmadigi arastirmalara konu
olmustur [25, 26].

[ Yag Asidi Metabolizmasinin Ana Yolaklan ]
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Sekil 3: Yag asidi metabolizmasinin ana yolaklar
Yag Asitlerinin Fizyolojik Rolleri
Yag asitleri kanda, daha karmasik yaglann (trigliseritler,

gibi) halinde
katilarak tasinir, ancak baz

fosfolipitler, kolestrol esterleri bileseni

lipoproteinlerin  yapisina
esterlesmemis yag asitleri serbest yad asidi (SYA) olarak
dolasimda bulunur [27]. Bircok metabolik yolakta goérev
alan yag asitleri fizyolojik olaylar icin blylk 6neme sahiptir.
Oksidasyonlari sonucu yliksek enerji ortaya citkmasi nedeniyle
temel enerji kaynadi olarak islev gorirler [28, 29]. Beyin harig
cogu aerobik doku tarafindan glikoza alternatif bir enerji
kaynagi olarak kullanilabilmeleri nedeniyle aclik gibi sinirh
glikoz mevcudiyeti durumlarinda degerli hale gelirler [28,
29]. Yag asitleri, hiicre zari fosfolipitlerinin bilesenleridir ve
farkli hicreler farkli yag asidi bilesimine sahiptir. Bunlar diyet,
metabolizma, hormonal cevre ve genetik gibi faktérlerden
etkilenebilir [30,31]. Hlicre zarinin yag asidi profili, zarin fiziksel
yapisini, dolayisiyla da zar proteinlerinin (reseptorler, enzimler,
iyon kanallari vb.) hareket ve islevlerini etkiler [30, 31]. Ayrica,
hiicre zar yaglar diagilgliserol, seramit, lizofosfolipit ve
endokannabinoidler gibi hiicre haberlesmesinde yer alan
molekiillerin oncilleridir. Bu sinyal molekillerinin yag asidi
bilesimleri ve biyolojik aktiviteleri kaynak aldiklari hiicre
zarinin yag asidi bilesiminden etkilenmektedir [32, 33]. Hiicre
zari yaglarindan salinan veya hticrelere alinan yag asidi tiirt
metabolik, islevsel veya sinyal ile ilgili yolaklar tizerinde 6nemli
rollere sahip olabilir. Ornegin, doymus yag asitlerinden miristik



asit (14: 0) ve palmitik asit (16: 0), hlicre zar proteinlerinin
acilasyonu ve boylece zara tutunmalarinda goérev alirken
[34, 35], w-6 coklu doymamis yag asidi olan AA, pek ¢ok
diizenleyici roli olan prostaglandin (PG)'ler, tromboksanlar
ve |okotrien (LT)'ler gibi eikozanoidlerin sentezinde kullanilan
oncll molekdldir [18, 36]. Bazi yag asitleri, transkripsiyon
faktorlerinin  ekspresyon veya aktivitesini diizenleyebilir,
boylece hicrelerin gen ekspresyonu ve protein Uretimi
Uzerinde etkiye sahip olabilirler [37]. Bu etkiler, yag asitlerinin
yag asidi sentezi ve oksidasyonu, lipoprotein metabolizmasi,
instilin duyarliigi ve inflamasyon gibi metabolik olaylarin
diizenlemesinde rol (stlenmesine olanak saglar [37]. Bu
nedenle yag asitlerinin hiicre/doku metabolizmasi ve
fonksiyonu, hormonal ve diger sinyallere yanit verme gibi
hayati islevler Uizerinde etkili olabilecek bir biyolojik aktiviteye
sahip oldugunu, boylelikle saglik ve hastalik riskini etkiledigini

soylemek mimkunddr.
Yag Asitleri ve Hastaliklar Arasindaki iliski

Yag asitlerinin fizyolojik rollerinden dolayr hastaliklarin
gelisim ve tedavi silreclerinde etkili olabilecegi hipotezi
bircok calismaya konu olmus; adipoz doku, eritrosit hiicre
zarl ve plazma gibi biyolojik drnekler Uzerinde arastirmalar
yapilmistir. incelemelerde kullanilan biyolojik materyalin
tard, yag asidi kompozisyonuna dair elde edilecek verilerin
hangi zaman araligini yansitacagini etkilemektedir. Ornegin;
serum ve plazma Ornekleri giincel yag asidi kompozisyonunu
gosterirken, eritrosit hiicre zari eritrosit omriine benzer sekilde
birkag aylik, adipoz doku ise yillarla ifade edilen siirelere dair
bilgi saglamaktadir [38, 39]. Psikiyatrik hastaliklar, kanser,
inflamatuvar hastaliklar, insilin direnci ve norodejeneratif
hastaliklar yag asitleri ile iliskileri bakimindan arastirilan
hastaliklardan bazilar [40-45] olmakla birlikte kalp-damar
hastaliklari (KDH), yag asitleri ile iliskisi bakimindan incelenen
hastaliklarin basinda gelmektedir [46].

Psikopatoloji ile yag asitleri arasindaki iliskinin incelendigi
bir calismada, eritrosit hilicre zan yag asidi kompozisyonu
arastinlmistir. Ortaya c¢ikan sonuglar sizofreninin negatif
semptomlari ile miristik asit, margarik asit ve nervonik
asit arasinda negatif; eikosinoik asit, ertsik asit, GLA ve
dokosadienoik asit arasinda pozitif korelasyon bulundugu
yoniindedir [43]. Diyetle alinan yag asidi ile kolorektal kanser
arasinda iliski bulunabilecegi hipoteziyle tasarlanan bir
calismada, adipoz doku yag asidi profili gaz kromatografisi
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yontemiyle analiz edilmis, kolerektal kanser hastalarinda
bazi yag asidi (palmitoleik asit [16:1n-9], DGLA [20:3n-6] ve
dokosapentaenoik asit (DPA) [22:5n-3]) diizeylerinin kontrol
grubuna gore yiksek, ALA dizeyinin ise disik oldugu
bulunmustur. Ayrica kolorektal kanser hastaligi bulunanlarin
coklu doymamis yag asidi diizeylerinin arttigi tespit edilmistir.
Bununla birlikte yag asidi profilindeki bu degisikliklerin diyet
kaynakli mi yoksa metabolizma degisikligi neticesinde mi
meydana geldiginin arastiriimasi gerektigi vurgulanmistir [44].
Serum yag asitlerinin Ulseratif kolitle iliskili olup olmadigini
inceleyen bir arastirmada; Ulseratif kolit olgularinda doymus
yagasidive AAdiizeyindeazalma, OA, LA, EPAve DPAdUlzeyinde
artis tespit edilmis, serum yad asidi dizeylerinin sitokin
Uretimini degistirerek immiinomodulator etki gosterebilecedi
ileri strtlmustir [47]. HIV ile enfekte hastalarin plazma
orneklerinde yapilan bir calismada disik GLA seviyesi, diisiik
CD4 hiicre sayisi ve artmis 6lim veya hastaneye yatis riski ile
iliskili bulunmus ve yag asitlerinin tedavide olumlu katkilar
saglayabilecegiifade edilmistir [42]. Alkole bagli olmayan yagli
karaciger hastaliginin yag asidi metabolizma bozukluklari ile
birlikte gorilmesinden hareketle, yag asitlerinin biyobelirteg
olma potansiyeli bulundugunu distinen arastirmacilar, alkolik
olmayan yagl karaciger hastaligi bulunanlarin eritrosit yag
asidi profilini incelemistir. Elde edilen veriler alkolik olmayan
yagl karaciger hastaliginda palmitik asit, palmitoleik asit, SA
ve OA'nin azaldigi; 6zellikle EPA ve DHA olmak Uzere ¢oklu
doymamis yag asitlerinin arttigi yoniinde olup yag asitlerinin
biyobelirte¢ olarak kullanilabilmesi icin ileri arastirmalarin
gerekliligi vurgulanmistir [48]. Tiketilen yagin instlin direnci
Uzerinde etkisi olup olmadigini sorgulayan bir arastirmada
saglikh gonulliler doymus yag asidi ve tekli doymamis yag
asidi icerikli diyet gruplari olmak Uzere ikiye ayrilmis ve Ug
ay boyunca bu diyetler uygulanmistir. Ortaya ¢ikan sonuclar;
doymus yag asidi diyeti tiketiminin instlin duyarlihginda
azalmaya neden oldugunu, tekli doymamis yag asidi diyeti
uygulanan grupta ise insilin duyarlihginda bir degisiklik
meydana getirmedigini gostermistir [49]. Yag asitlerinin
Alzheimer Hastaligi ile iliskisini arastiran bir calismada, eritrosit
yag asidi profili, pozitron emisyon tomografisi (PET) ile dlcllen
neokortikal beta-amiloid yiki sonuclariyla karsilagtiriimistir.
Klinik 6ncesi fazdaki (bilissel bozulmadan 6nce) degisikliklerin
incelendigi bu calismada yiiksek neokortikal beta-amiloid
yuk tespit edilen hastalarda artmis AA ve azalmis DPA profili
g6zlenmistir [50].
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Yag Asitleri ve Kalp-Damar Hastaliklari
Arasindaki iliski

KDH tum diinyada insidansi, prevelansi ve mortalitesi yiksek
olan hastaliklarin basinda gelmektedir [51, 52]. Bu hastaliklarin
tani, tedavi ve yonetiminde kullanilabilecek yeni yaklasimlarin
arastirlmasi buyuk éneme sahiptir. Yag asitlerinin KDH ile
iliskili olabilecegi uzun yillardir arastirmalara konu olmaktadir.
Yag asitlerinin ventrikiler fibrilasyon ile iliskisinin izole sican
kalbinde arastirildigi bir calismada palmitik asidin miyositlerde
kalsiyum akisini artirarak ventrikiler fibrilasyon olusturdugu
bulunmustur [53]. Grekin vd. sicanlar lGzerinde yag asidinin
sempatik etkilerini incelemis; portal vene sodyum oleat
inflizyonunun sempatik aktivasyonla adrenalin, noradrenalin
seviyelerini ve kan basincini artirdigini gostermislerdir [54].
Kobay ventrikll miyositlerinde voltaj-kenetleme yontemi ile
yag asitlerinin voltaj duyarl kalsiyum akisi Gzerindeki etkileri
incelenmis; yag asitlerinin kalsiyum akisini artirarak aritmi
olusturabilecegi gosterilmistir. Ancak, 12 karbondan daha
kisa zincirli veya esterlesmis (oleik ve palmitik metil esterler)
yag asitlerinde boyle bir etki gorilmemistir. Aritmik etkinin
uzun zincirli ve serbest (esterlesmemis) karboksil grubu olan
yag asitleri tarafindan olusturulabilecegi ortaya konmustur
[55]. Yag asitlerinin KDH ile iliskisi bircok klinik calisma ile de
irdelenmistir. Yag asidi ile ailesel KDH riski arasindaki iligkinin
arastirildigi bir calismada bireylerin serum serbest yag asidi
(SYA) diizeyinin yuksekligi ile ebeveynlerin KDH riski arasinda
dogrusal bir oranti oldugu gosterilmistir [56]. Koroner arter
hastaligi (KAH) teshisinde SYA tolerans testinin kullaniima
potansiyelini arastiran bir calismada, katilimcilara yag icerikli
solliisyon uygulanmis ve heparinle lipoliz indiiklenerek SYA
diizeyinde artis saglanmistir. Serum SYA diizeyinde meydana
gelen artis ve ilerleyen siiredeki diizeyleri KAH bulunanlarda
KAH bulunmayanlara gore daha yiiksek bulunmus, SYA'nin
KAH icin erken indikator olarak kullanilma potansiyeline
isaret edilmistir [57]. Yag asitlerinin akut proinflamatuvar
etkisini incelemeyi hedefleyen bir arastirmada, saghkli
gondllilere yag ve heparin uygulamasi yapilarak kan SYA
diizeylerinde artis saglanmis, bu artisin oksidatif stresi
indUkledigi, proinflamatuvar etki gosterdigi ve brakial arterde
vazodilatasyonu bozdugu bulunmustur [58]. Obez ve zayif
kadinlar Gzerinde yapilan klinik bir calismada, zayif kadinlara
artan konsantrasyonlarda SYA icerikli intravendz inflizyon ve
obez kadinlara serum SYA seviyesini diisiirmek icin antilipolitik
etkili nikotinik asitanalogu (acipimox) uygulamalari yapilmistir.
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Zayif kadinlarda SYA yiikselmesinin mikrovaskdler fonksiyonu
bozdugu ve obez kadinlarda SYA azalmasinin mikrovaskdiler
fonksiyonu iyilestirdigi gorilmustir [59]. Mathew vd. kan yag
asidi konsantrasyonundaki artisin ateroskleroz ve diger KDH'ye
neden olan erken vaskiler anormallikleri baglatabilecegine
dair veriler elde etmistir [60]. Artriyal fibrilasyon ile yag asidi
iliskisinin incelendigi bir arastirmada, 65 yasindan buyik kadin
ve erkeklerden olusan katiimcilarda SYA dizeyinin ylksek
olmasinin atrial fibrilasyona neden oldugu bulunmustur [61].

Farkli yag asitlerinin biyolojik aktivitelerinin de farkli olmasi
nedeniyle, KDH'de toplam yag asidi dlzeyi degisikliklerinin
incelenmesinden 6te kompozisyon degisikliklerinin analiz
edilmesiyle daha detayl veriler elde edilmektedir. Her bir yag
asidi icin gozlenen degisiklik dogrudan incelenebilecegi gibi,
kompozisyon verileri kullanilarak yagd asidi metabolizmasinda
gorev alan enzimlerin aktiviteleri, dolayisiyla da yag asidi
metabolizmasi hakkinda da bilgi saglanabilmektedir [62, 63].
Bunun icin enzimlerin Griinl olan yag asidinin, substrat olan
yag asidine oranindan faydalaniimaktadir. Cis-palmitoleik
asit sentezinde gorev alan SCD enzimi aktivitesinin kalp
yetmezligi ile baglantil olup olmadigini konu alan bir
calismada katiimailarin plazma yag asidi kompozisyonu gaz
kromatografisi ile belirlenmis, 16:1n-7/16:0 ve 18:1n-9/18:0
oranlari kullanilarak SCD aktivitesi hesaplanmistir. Calisma
verileri cis-palmitoleik asit ve SCD aktivitesi ile kalp yetmezligi
arasinda pozitif bir korelasyon bulundugunu gostermistir [62].
KDH kaynakli 6liim riski ile desatiiraz enzim aktiviteleri arasinda
korelasyon bulunup bulunmadiginin inceleyen bir calismada,
gaz kromatografisi ile 6lcllen plazma ve eritrosit hiicre zari
yag asitleri Gzerinden desatiiraz enzim aktiviteleri (SCD: 16:1n-
7/16:0, D6D: 18:3n-6/18:2, D5D: 20:4n-6/20:3) hesaplanmistir.
KDH mortalitesi ile SCD aktivitesi arasinda pozitif, D5D aktivitesi
arasinda negatif korelasyon tespit edilmis; D6D aktivitesi
arasinda ise anlaml bir korelasyon saptanamamistir [63].

Yag asidi kompozisyonunun yorumlanmasinda kullanilan bir
yontem de yag asitlerinin benzer 6zelliklerine (doymus, coklu
doymamis, omega 3, omega 6 gibi) goére gruplandirilmasi ve
cesitli indeksler olusturulmasidir. Ornegin Omega 3 indeksi,
eritrosit hiicre zarindaki w-3 turrevi yag asitlerinin (EPA ve DHA)
yuzdelerinin toplami olarak tanimlanir ve KDH acisindan bu
degerin %8'den bliylik olmasi disuk risk %4'ten kiiclik olmasi
yuksek risk olarak degerlendirilir [64].

Omega-3 turl yag asitleri KDH'ye karsi koruyucu olarak
bilinmekle birlikte etki mekanizmalari timuyle agiklanmis



degildir [65]. Yag asitleri, yapilarinda bulunan ¢ift bag sayisi ve
bu baglarin konumuna goére kalp-damar sistemi tizerinde farkh
etkilerortayacikarmaktadir[66]. Omega-3yadasitleriicerdikleri
cift bag sayisinin fazla olmasi ve yapilarinda uzun karbon zinciri
icermeleri nedeniyle hiicre zari akiskanhgini etkileyerek hiicre
zari proteinleri (reseptorler, enzimler, iyon kanallari vb.), yaglari
ve sinyal molekdllerinin aktivitelerini degistirebilmektedir [67].
Bu yag asitlerinin; antiinflamatuvar 6zellikleriyle [68], sinyal
yolaklarini etkileyerek [69] ve antiaritmik [70] aktiviteleriyle
kalp-damar sistemi icin koruyucu etki yaptiklari gésterilmistir.

yag 3-dihidroksi-3-metilglutaril-CoA
baskilayarak kolesterol

Omega-3 asitleri

enzimini seviyesini  dlstrmekte
boylece de anti-arterosklerotik etki gostermektedir [71].
Kardiyoprotektif etkinin olusumunda w-3 tiirevi yag asitlerinin
eikozanoid sentezinde 6nciil olarak kullanilmasi da 6nemli bir
etkendir. Eikozanoidler, esansiyel yag asitlerinden tiiretilen 20
karbonlu ¢oklu doymamis yag asitlerinin (6rn; DHGL, AA ve
EPA) oksidasyon drlnleridir. Fosfolipaz A2 enzimi hiicre zar
yaglarindan yag asitlerini ayirdiktan sonra; siklooksijenazlarin
etkisiyle PG'ler, lipooksijenazlarin etkisiyle LT'ler olusturulur
(Sekil 4). Onciil bilesik olarak w-6 tiirevi yag asidi olan AA
kullanilmasi durumunda 2 cift bag iceren ve kalp-damar saghgi
acisindan olumsuz etkilere sahip “2” serisi PG’ler, tromboksan
A2 (TxA2) ve prostasiklin 12 (PGI2) meydana gelirken, w-3
tirevi EPA kullanildiginda “3" serisi PG’ler, tromboksan A3
(TxA3) ve prostasiklin I3 (PGI3) olusmaktadir [71, 72]. Benzer
sekilde lipooksijenaz yolaginda; AAdan “4” serisi LT'ler
olusurken EPA'dan “5” serisi LT'ler meydana gelmektedir [71].
insanlarda doku fosfolipidinin AA icerigi daha yiiksek oldugu
icin AAdan Uretilen eikozanoidler digerlerine (DHGL ve
EPA'dan Uretilen) gore daha baskindir [73]. PG'ler mide salgisi,
rahim kasilmasi, Greme, kan basinci kontroll ve inflamasyon
gibi cok cesitli stirecleri diizenlemektedirler [74]. TXA2 platelet
agregasyonu ve vazokonstriiksiyona neden olurken TxA3'lin
bu etkileri daha zayiftir [75]. PGI2 ve PGI3'lin fizyolojik etkileri
ise platelet agregasyonunun inhibisyonu ve vazodilatasyon
seklindedir. Ozetlemek gerekirse; eikozanoidler, sentezlerinde
yer alan oncil yag asidi tlrtine gore farkli fizyolojik etkiler
olusturmaktadirlar. Omega-3 yag asitlerinden sentezlenen
eikozanoidler w-6 tiirevinden sentezlenenlere kiyasla, platelet
agrege etme, vazokonstriiksiyon olusturma ve inflamatuvar
etkilerinin daha dusiik olmasi gibi nedenlerle kalp-damar
sistemi Uzerinde koruyucu 6zellik géstermektedirler [76].
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Sekil 4: Arasidonik asit ve eikozapentaenoik asitten eikozanoid sentezi

AA: arasidonik asit, EPA: eikozapentaenoik asit, PG: prostaglandin, LT:

lokotrien TxA: tromboksan

Epidemiyolojik calismalar, Grénland'da yasayan ve geleneksel
diyetleri ylUksek miktarda balik iceren Eskimo toplumunda,
ateroskleroz ve kronik inflamatuar hastalik insidansinin disik
oldugunu gostermistir [77]. Bu toplumda, plazma trigliserit,
disiik yogunluklu lipoprotein (LDL) ve toplam kolesterol
dizeyleri dusuk, ylksek yogunluklu lipoprotein (HDL)
diizeyleri yuksektir [78]. Bu farkhliklar, EPA ve DHA bakimindan
zengin icerige sahip olmasindan dolayl balik tlketimine
atfedilmis olup, baska toplumlarda da deniz Uriinleri tliketimi
disik koroner kalp hastaligi ve inflamatuvar hastalik riski
ile iliskilendirilmistir [78, 79]. Deniz Urlnlerinden alinan EPA,
trombositler ve endotelyal hiicreler dahil olmak lizere hiicre
zarlarinin fosfolipitlerine dahil edilir. Tromboksan sentezinde
AA yerine EPA kullanildiginda TxA2'ye gore zayif platelet
agregasyonu ve vazokonstriiksiyon gdsteren TxA3, agregasyon
inhibisyon gilicii PGI2'ye yakin olan PGI3 olusmaktadir [80].
Ayrica hem EPA hem de DHA'nin, D6D icin LA ile yarnsarak AA
sentezini, boylece de eikozanoid olusumuiicin kullanilabilirligini
azalttigi éne surilmistir [81]. Ote yandan bu yag asitleri,
AAdan turetilen LT'lerin (4 serisi) olusumunu azaltarak daha
zayif inflamatuvar etkili LT'lerin (5 serisi) olusumunu artirabilir
[80]. Bu nedenlerle, w-3 yag asitleri ateroskleroz gelisimine ve
diger kalp damar hastaliklarina karsi koruma saglayabilir.

Sonucg olarak, yag asitlerinin cesitli biyolojik aktivitelerinden
dolay bircok fizyolojik sirecte 6nemli rol Ustlendiklerini
soylemek mimkinddir.

Biyolojik aktivitelerinin ise yag
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asidi tlriine gore degiskenlik gdstermesi nedeniyle yag
asidi  kompozisyon degisiklikleri ile hastaliklar arasinda
iliski olabilecegi cok sayida calismaya konu olmus ve
glincelligini korumaktadir. Bu hastaliklarin basinda ise KDH
gelmektedir. KDH-yag asidi kompozisyonu iliskisi tam olarak
aydinlatilmamis olmasina ragmen, mevcut veriler genel olarak
yag asidi kompozisyonunun KDH ile iliskili olabilecegini isaret
etmektedir [45, 46, 61, 82-84]. Meta analiz verileri de yag
asitlerinin KDH icin biyobelirte¢ olarak kullanilabilecegini
tartismakla birlikte var olan bilginin eksik oldugunu ve klinik
calismalarla gliclendirilmesi gerektigini vurgulamaktadir
[85, 86]. Dahasi besin tiiketimi, yasam tarzi, genetik havuz
gibi toplumsal farkhliklarin yagd asidi kompozisyonunda
degisiklikler meydana getirebilecegi [9-13] dikkate alinirsa
farkli toplumlarda yapilacak c¢alismalar KDH-yag asitleri
iliskisinin aydinlatilmasina kayda deger katkilar saglayacaktir
[87]. Ayrica gelisen teknolojinin daha detayl analiz imkanlari
sunmasi bu konudaki glincel calismalarla yeni bilgiler

kesfedilmesini olanakli hale getirmektedir.
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intraoperatif kardiyomyopati gelisen plasenta perkreta olgusunda
perioperatif anemi yonetimi

Management of perioperative anemia in a case of placenta percreata who
had intraoperative cardiomyopathy
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Oz

Elektif cerrrahi planmalasinda hastada bulunan demir eksikligi anemisinin preoperatif tedavi edilmesi morbidite ve
mortalitede azalmaile iliskili bulunmustur. Oral demir tedavisinin yetersiz kaldigi ya da operasyon dncesisuirenin kisith oldugu
durumlarda iV demir tedavisi uygulanmalidir. Gebelerde preoperatif dénemde klinik semptomu olmasa bile intraoperatif
ya da postoperatif donemde peripartum kardiyomyopati (PPKMP) gelisebilecegi her zaman akilda bulundurulmalidir.Bu
olgu sunumuyla plasental invazyon anomalisi bulunan, sezaryen operasyonu sirasinda ani KMP gelisen, peroperatif anemi

tedavisi icin intraven6z demir tedavisi uyguladigimiz gebe hastayi glincel literatir 1siginda tartismayi amacladik.
Anahtar Kelimeler: peripartum kardiyomyopati; plasenta perkreta; anemi

Abstract

Preoperative treatment of iron deficiency anemia was associated with a decrease in morbidity and mortality. IV iron therapy
should be used in cases where oral iron therapy is insufficient or the time before operation is limited. It should always be
kept in mind that pregnant women can develop peripartum cardiomyopathy (PPCMP) in the intraoperative or postoperative
period, even if they do not have clinical symptoms in the preoperative period. With this case report, we aimed to discuss
the pregnant patient who has placental invasion anomaly, who developed sudden CMP during cesarean operation, and we

applied intravenous iron therapy for the treatment of peroperative anemia in the light of current literature.

Keywords: peripartum cardiomyopathy; placenta percreata; anemia
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Giris

Anemi en ciddi kuresel halk saghgr sorunlarindan biridir
ve Diinya Saghk Orgiiti anemiyi hemoglobin (Hb)
konsantrasyonunun gebeligin herhangi bir doneminde 110
g/L'nin altinda olmasi olarak tanimlamaktadir. Gebelerde
anemi insidansi yaklasik olarak %38'dir. Gebelerde aneminin
en stk nedeni demir eksikligi anemisi (DEA) olarak bilinmektedir
ve distk dogum agirligina bagli fetal mortalite ve neonatal
morbidite risk artisina neden olabilmektedir [1].

Peripartum kardiyomyopati (PPKMP) belirgin bir neden
olmaksizin gebeligin son trimesterinde ya da postpartum 6
ay icerisinde gelisen akut kalp yetmezIigi olarak tanimlanir
PPKMP ciddi pulmoner konjesyon ve/veya tromboembolik
olaylara yol acabilir ve artmis mortalite (% 30-60) ile iliskilidir
[2]. Bu olgu sunumuyla plasental invazyon anomalisi bulunan,
sezaryen operasyonu sirasinda ani KMP gelisen, peroperatif
anemitedavisiicin intravendz (iV) demir tedavisi uyguladigimiz
gebe hastayi glincel literatiir isiginda tartismayi amacladik.

Olgu
Otuz alti yasinda, 86 kg agirliginda, multipar, 34 haftalik

nedeniyle elektif
Hastanin 6zge¢misinde

gebe hastaya plasental perkreta
sezaryen operasyonu planland.
supraventrikuler tasikardi (SVT) nedeniyle kardiyak ablasyon
yapilmasi disinda ek hastaligi yoktu. Gebeliginin 29. Haftasinda
plasenta invazyon anomalisi tanisi konan ve yakin takip amaci
ile hastanede yatili takip edilen hastanin basvurusunda Hb:
9,58 g dI-1, Htc: % 27,9, fibrinojen: 402 mg/dL, ferritin: 2,85
ng/mL, demir: 36 ug/dL, total demir baglama kapasitesi: 550
ug/dL, transferrin satlirasyonu: %6,54 olmasi nedeniyle 1 g
intravendz (iV) demir (Ferriccarboxymaltose: FCM, Ferinject®

500 mg flakon, Abdi ibrahim, istanbul) tedavisi uygulandi.

Hastanin preoperatif Hb: 9,64 g dI-1, Htc: %29,6, |6kosit sayisi:
6,84 K/uL, trombosit sayisi: 200 K/uL idi. Hastaya standart
monitorizasyonun [elektrokardiyogram, periferik oksijen
satlirasyonu, non-invazif kan basinci (KB)] yani sira noninvazif
intravaskiler volim takibi icin Pleth Variability Index (PVI),
hemoglobin takibi icin SpHb (Masimo Radical7; Masimo
Corporaiton, Irvine, CA, USA) ve anestezi derinliginin takibi
icin de PSI (SEDLine, Masimo Corporaiton, Irvine, CA, USA)
monitorizasyonu yapildi. Preoperatif KB 116/65 mmHg, kalp
atim hizi (KAH) 105 atim dk-1, PVI 25 ve SpHb 10,3 g/dL idi.
Preoperatif aspirasyon profilaksisi amaciyla metoklopramid
ve ranitidin IV uygulandi. Hastaya %100 oksijen ile 3 dakika
preoksijenizasyon yapildiktan sonra anestezi indiksiyonunda
propofol 2 mg kg-1 ve rokliironyum 1,2 mg kg-1 uygulanarak
ic cap1 7,0 mm tiiple endotrakeal entiibasyon gerceklestirildi.
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Anestezi idamesinde umbilikal kord klempleninceye dek
%40/60 0O2-hava icinde desfluran 0,75 MAK uygulandi.
Analjezik olarak 0,25-0,05 mcg/kg/dk remifentanil infizyonu
baslandi. Genel anestezi indlksiyonundan 12 dakika sonra
2320 gram agirhginda kiz bebek dogdu, 1./5. dakika Apgar
skorlari sirasiyla 4/7 idi ve yenidogan yogun bakim Unitesine
(YBU) gétiriildi. Bebek dogduktan sonra desfluran 1 MAK
olacak sekilde arttinildi. Operasyonun 25. dk’sinda kanamaya
baslayan hastaya invazif KB ve arteryel kan gazi takibi amaciyla
sag radial arter kateterize edildi ve 6nce 1 g tranekzamik asit,
kanamanin devam etmesi Ulzerine de 30 dk sonra 0,25 g ek
doz iV yapildi. KB'nin diisiik seyretmesi lizerine noradrenalin
inflzyonu baglandi. Cerrahi siresince toplam yaklasik 3500
mL kanama oldu ve toplamda 3 U eritrosit siispansiyonu (ES),
2 U taze donmus plazma (TDP), 1000 mL 90,9 NaCl, 500 mL
jelatin ve 3 g fibrinojen konsantresi (Hamemocomplettan
P®, 1000 mg flakon, CSL Behring, istanbul, Turkiye), 2 ampul
kalsiyum verildi. 3 saat siiren operasyon sonunda noradrenalin
inflizyonu ile birlikte KB 90/55 mmHg, KAH 110 atim/dk olan
hasta entiibe sekilde YBU'ye alindi.

Postoperatif 1.glinde hipotansiyonun devam etmesi nedeniyle
noradrenalin destegine devam edildi. Hastadan kardiyoloji
konsultasyonu istendi ve yapilan ekokardiyografide ejeksiyon
fraksiyonu %35 %40 ve global sol ventrikil hipokinezi saptandi.
Hastanin kalp yetmezIigi tedavisine yonelik digoksin ve dilretik
tedavisi baslandi. Postoperatif 2. giinde hastanin noradrenalin
destegi kesildi, Hb:7,5 g/dL, transferrin satiirasyonu %12
olmasi sebebiyle 1 g IV demir uygulandi. Postoperatif 3. glinde
hemodinamisi stabil olan hasta servise devredildi.

Hastanin preoperatif ve postoperatif laboratuvar degerleri

Tablo 1 ve 2'de sunulmustur.
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Serum ferritin diizeyinin <30 pg/L olmasi ya da CRP >5mg/L
ve/veya transferrin satlirasyonu <%20, ferritin <100 pg/L
olmasi DEA tanisini koydurur. DEA'nin preoperatif donemde
tedavi edilmesi ile transfizyon iliskili komplikasyonlarin
azaltilmasi amacglanmalidir [3]. Yapilan ¢alismalarda parenteral
demir tedavisinin, hamilelik siirecinde ve dogum sonrasinda
hemoglobin artisina ve demir depolarinin yenilenmesine
daha iyi katki sagladigi bildirilmistir [2,4]. Anemisi bulunan
ve spinal anestezi altinda sezaryen operasyonuna alinan
bir gebede intraoperatif dénemde verilen tek doz IV demir
tedavisi ile postoperatif DEA'nin hizli diizeldigi bildirilmistir
[5]. Bizim hastamizin basvurusunda ferritin dlizeyinin 2,85 ng/
mL, transferrin satlirasyonunun <%20 olmasi nedeniyle DEA
tanisi ile hastamiza IV demir replasmani uyguladik. Ayrica
postoperatif ddnemde anemisi devam eden hastanin (Hb=7,5
g/dL) hemodinamisi stabil olmasi nedeniyle kan transflizyonu
yerine IV demir replasmanini tekrarladik.

Plasenta invazyon anomalileri cok yaygin olmamakla birlikte rutin
gebelik takiplerinde saptanabilmektedir. Plasentanin koryonik
villislerinin uterus icine olan invazyon derecesine gore sirasiyla
plasenta akreata, plasenta inkreata ve plasenta perkreta olarak
adlandirilir [6]. Bizim olgumuzda gebeligin 29. haftasinda rutin
USG kontrolu esnasinda plasenta perkreta tanisi konulmustur.

Avrupa Kalp Dernegdi Kalp YetmezIigi Birligi calisma grubu
PPKMP'yi gebelik sirasinda veya sonrasinda erken dénemde
kalp yetmezligi ve sol ventrikil sistolik disfonksiyonu (sol
ventrikll ejeksiyon fraksiyonu < 45%) ile karakterize bir
idiopatik KMP olarak tanimlamistir [7]. Patogenezi hala tam
olarak anlasilamamis olmakla birlikte; gebelikle birlikte
degisen hormon diizeyleri, ailesel ve genetik faktorler,
hemodinamik degisiklikler ve IL-6 ve TNF-a gibi inflamatuar
sitokinlerin patogenezde etkili olduklari gosterilmistir [8].
Bizim olgumuzda hastamizin 6zge¢misinde SVT nedeniyle
kardiyak ablasyon disinda ek bir hastaligi olmamasina ragmen,
nispeten ileri yas gebelik olmasi ve anemi risk faktorleri olarak
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degerlendirilebilir. Ayrica plasenta perkreta nedeniyle masif
kanama ve kan GriinQ transflizyonu yapilmasi nedeniyle hizli
hemodinamik degisikliklerin olmasi ve inflamatuar sitokinlerin
salinmasi nedeniyle de PPKMP gelismis olabilir.

Kardiyomyopati hastalarinda anestezi tekniginin secimi

klinik durum, hemodinamiyi sirdirme hedefine gore
degerlendirilir. Siklikla noroaksiyel anestezi uygulanmakla
birlikte hastanin klinik durumuna bagli olarak genel anestezi
de uygulanabilmektedir [9,10]. Klinigimizde perioperatif
dénemde KMP tanisi bulunan hastalarda ndroaksiyel anestezi
uygulamaktayiz. Fakatbu hastada preoperatif donemde KMP'yi
distindlren belirtinin bulunmamasi ve plasental perkreta
bagll masif kanama beklentisi nedeniyle genel anestezi
uygulamayi tercih ettik. Kanama beklentisi oldugundan dolayi
intravaskdler volim takibi icin PVI, noninvazif hemoglobin
takibi, anestezi derinliginin takibi icin de PSI monitorizasyonu
uyguladik. Akut kanama sirasinda gelisen hipotansiyon ve
periferik dolasimin bozulmasi ile PVI, noninvazif hemoglobin
degerleri gorilemedi. Ancak operasyonun basindan itibaren
bize

invazif arter monitérizasyonuna gecisimize kadar

hastanin daha guvenilir bir sekilde takibini saglad.

invaziv monitdrizasyonlar genellikle operasyon sirasinda
hastanin klinik durumu degerlendirilerek yapilmaktadir. Bu
hastada da noninvazif hemoglobin trend takibi yapilmasina
ragmen hipotansiyon nedeniyle kan basincininanlhkdegisimini
takip edebilmek ve ardisik arteryel kan gazi 6rnegdi alabilmek
amaciyla invazif arter monitérizasyonu yaptik. intravaskdiler
yeterli volim replasmanina ragmen hipotansiyonun devam
ettigi durumlarda inotropik ajanlarla kan basinci kontrolii
yapilabilmekte ve yeterli atim volimi saglanabilmektedir
[10]. Bizde bu hastada kalp atim hizi yuksekligini de g6z
onldnde bulundurarak noradrenalin infiizyonu kullandik ve
yogun bakimda postoperatif 2. gline kadar noradrenalin
inflizyonunu kullanarak kan basinci kontroliint sagladik.

Sonu¢

Tim elektif cerrrahi planmalasinda oldugu gibi gebelerde de
preoperatif demir eksikligi anemisi mutlaka tedavi edilmelidir. Oral
demir tedavisinin yetersiz kaldigi ya da operasyon 6ncesi stirenin
kisith oldugu durumlarda IV demir tedavisi uygulanmalidir. Ayrica,
yliksek kanama riski olan sezaryenlerde standart monit&rizasyonun
yani sira uygulanan noninvazif ileri monitorizasyonlar; hastalarin
hemodinamik takiplerini daha iyi yapabilmemize olanak
saglamaktadir. Gebelerde preoperatif donemde klinik semptomu
olmasa bile intraoperatif ya da postoperatif donemde PPKMP

gelisebilecedi her zaman akilda bulundurulmalidir.
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» Case Report

A huge aneurysm of the left main coronary artery in a patient presenting
with acute anterior myocardial infarction

Akut anterior miyokard infarkttist ile basvuran bir hastada distal sol ana
koroner arterin dev anevrizmasi

Ahmet KORKMAZ* O, Bekir DEMIRTAS @, Can OZKAN [, llyas Emre YAKICI @,Umit GURAY O

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

Abstract

Coronary artery aneurysms (CAAs) are uncommon clinical presentations associated with some acute and chronic complications.
They are generally detected incidentally. Stasis in aneurysm may cause thrombosis and thus acute coronary syndrome. This
manuscript presents a giant aneurysm of the LMCA observed in the coronary angiography of a 37-year-old female patient

who was brought to emergency services due to cardiac arrest and whose electrocardiography (ECG) revealed acute anterior
myocardial infarction.

Keywords: acute myocardial infarction; coronary artery aneurysm; left main coronary artery

Oz
Koroner arter anevrizmalari, bazi akut ve kronik komplikasyonlarla iliskili, nadir gérilen klinik tablolardir. Genellikle tesadiifen
tespit edilirler. Anevrizma icerisindeki durgunluk tromboza ve dolayisiyla akut koroner sendroma neden olabilir. Bu yazida

kalp durmasi nedeniyle acil servise getirilen ve elektrokardiyografisinde akut anteriyor miyokard enfarktiist saptanan 37
yasindaki kadin hastanin koroner anjiyografisinde gérilen devasa sol ana koroner arter (LMCA) anevrizmasi sunulmaktadir.

Anahtar Kelimeler: akut miyokard enfarktiist, koroner arter anevrizmasi, sol ana koroner arter
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Introduction

A coronary artery aneurysm (CAA) is identified as a 1.5-fold or
more fusiform or sagittal enlargement of the normal coronary
artery diameter.[1] It is usually caused by the right coronary
artery (RCA); however, it may also involve the left anterior
descending (LAD) artery, the circumflex artery (Cx) and
occasionally the left main coronary artery (LMCA).[2] As it may
be congenital, it may especially develop due to atherosclerosis,
infection, trauma, vasculitis, Kawasaki disease, autoimmune
diseases, postoperative, spontaneous dissection and metastatic
tumors.[3-5] It is more common in men and the frequency of
angiography ranges from 0.3 to 4.9 percent.[6] In this case, we
presenta 37-year-old female patient with SLE disease who had a
giantaneurysm in LMCA who underwent coronary angiography
upon detection of acute anterior myocardial infarction when

she was brought to the emergency service after cardiac arrest.
Case

A 37-year-old female patient, who had been followed up with
SLE diagnosis, was brought to the emergency services due to
cardiac arrest that developed following chest pain. An acute
anterior myocardial infarction was observed in the ECG taken
after receiving a response to a cardiopulmonary resuscitation
(CPR) performed in the emergency service. The patient was
intubated and then taken into the catheterization laboratory,
by applying CPR at intervals. A giant aneurysm of distal LMCA
and with a thrombus inside were observed through coronary
angiography. No flow was observed in the LAD and Cx arteries
(Figure 1).Floppy wires were used to pass the LAD and Cx arteries.
CPR-guided distal flow was achieved after performing repeated
thrombus aspiration, intracoronary thrombolysis (Alteplase)
and percutaneous transluminal coronary angioplasty (PTCA)
(Figure 2). Nevertheless, no response was observed to extended

CPR and the patient was pronounced dead.
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Figure 1: A giant aneurysm of distal LMCA and with a thrombus
inside were observed through coronary angiography. No flow was

observed in the LAD and Cx arteries.

Figure 2: CPR-quided distal coronary flow was achieved after

performing  repeated thrombus aspiration, intracoronary

thrombolysis and percutaneous transluminal coronary angioplasty.
Discussion

Coronary artery aneurysms (CAA) are associated with
high morbidity and mortality rates. LMCA aneurysms are
particularly difficult due to their anatomical location and
involvement of multiple arterial branches. Affected patients
are asymptomatic, but some are at risk of plaque rupture,
dissection and other complications. Optimal management is
uncertain and research into the optimal management of these

vascular malformations continues.



Coronary aneurysm at LMCA location is encountered
extremely rarely. Standard coronary angiography is the
gold standard method for diagnostic purposes; however
computed tomography and magnetic resonance angiography
are being increasingly used for evaluation of such coronary
aneurysms.[7-8] Most frequent causes include atherosclerosis,
autoimmune diseases (Kawasaki disease, Systemic lupus
erythematous (SLE), Takayasu disease), dissection, and trauma.
[3-5] In our case SLE seems to be the most probable etiologic
factor. Coronary artery aneurysms might cause various clinical
problems. Our case presented with cardiac arrest due to acute
myocardial infarction likely due to thrombotic occlusion and
distal embolization, originating from the distal huge left main
aneurysm. Other potential life threatening complication is

rupture of coronary artery aneurysms.

Management of CAAs is controversial and generally
depends on clinical presentation. Conservative or surgical
approaches can both be recommended.[9] Medical therapy
includes antiplatelet agents with/or without anticoagulants.
Interventional therapies like covered stent to obliterate
the aneurismal cavity was reported to be used with good
short term outcome.[10] However current standard therapy
is surgical revascularization with coronary artery bypass.
[11] In acute occlusion situations, systemic or intracoronary
fibrinolysis, thrombus aspiration and percutaneous coronary

intervention techniques may be useful.

Conclusion

In conclusion, it may be suggested that coronary lesions should
be screened in the follow-up and treatment of SLE, which may
be a cause of acute myocardial infarction in young people.
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» Case Report

An aberrant branch originating from right coronary artery leading to acute
right heart failure and massive hemoptysis after cardiac surgery: A case report

Kardiyak cerrahi sonrasi, akut sag kalp yetmezligi ve masif hemoptiziye
sebep olan, sag koroner arterden kbken alan aberran dal: Olgu sunumu
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Abstract

Although there are several etiological factors for massive hemoptysis, necrosis and infarction of the lung parenchyma are
rare causes. Herein, we describe a case of massive hemoptysis due to infarction and associated necrosis of the lung after
cardiac surgery. The reason for necrosis was thrombosis of an aberrant artery originating from the right coronary artery and
supplying the upper lobe of the left lung. The thrombosis was observed during an embolization procedure for cessation
of hemoptysis. To the best of our knowledge, this is the first case in the literature to report an aberrant artery originating
from the right coronary artery and supplying the left lung. Additionally, hemoptysis related to a vascular obstruction of
an aberrant artery and related necrosis of parenchyma was uncommon. Finally, an acute right heart failure related to the
obstruction of aberrant artery was also uncommon.

Keywords: aberrant artery; coronary artery; hemoptysis; infarction; right heart failure

Oz

Masif hemopitiziicin pek ¢ok etyolojik neden bulunmasina karsin akciger parankiminin enfarkti ve nekrozuna bagli hemoptizi
nadirdir. Bu sunumda, kardiyak cerrahi sonrasi akciger enfarkti ve nekrozuna bagli masif hemoptizi olgusu sunulmustur.
Akciger parankimindeki nekrozun nedeni, sag koroner arterden kdken alan ve sol akciger Gst lobunu besleyen aberran arterin
trombozu idi. Tromboz, hemoptizi tedavisi icin uygulanan embolizayon islemi sirasinda fark edildi. Literatlir taramasinda,
sag koroner arterden c¢ikan aberran dalin sol akciger Ust lobunu besledigi baska olgu bulunmamaktadir. Ayrica, aberran

dalin obstriiksiyonu ve buna bagh olarak parankim nekrozuna sekonder hemoptizi de nadirdir. Son olarak, aberran dalin
obstriksiyonuna bagh akut sag kalp yetmezligi de nadir olarak gértilmektedir.

Anahtar kelimeler: aberran arter; koroner arter; hemoptizi; enfarkt; sag kalp yetmezligi
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Introduction

Massive hemoptysisis a potentially serious and life-threatening
condition due to the blood asphyxiation and may cause
sudden airway obstruction and hemodynamic instability [1].
Several diseases have been shown to play a role in the etiology
of massive hemoptysis including bronchiectasis, infectious
lung diseases, and lung cancer [1]. However, the thrombosis
of abnormal vascular structures and hemorrhage associated
with the necrosis of the lung parenchyma supplied by the

obstructed abnormal vascular structure is a rare condition.

In this article, we report a rare case of an aberrant branch
originating from the right coronary artery (RCA) and supplying
the upper lobe of the left lung which led to acute right heart

failure and massive hemoptysis after cardiac surgery.
Case

A 43-year-old female patient underwent mitral valve
replacement (MVR) due to severe mitral regurgitation. Her
medical history revealed that she had minor hemoptysis
which was evaluated by the chest diseases department
and no underlying pulmonary pathology was found and
mitral regurgitation was considered for the main reason for
hemoptysis. Echocardiography (ECHO) results were detailed
in Table-1. In the preoperative workup, coronary angiography
did not reveal an atherosclerotic plaque in the coronary
arteries, and a vessel branch originating from the RCA was
observed to supply the upper lobe of the left lung (Figure-
1a). During MVR surgery, the vessel branch originating from
the RCA and supplying the upper lobe of the left lung was not
dissected and was not ligated. During surgery, cross-clamping
was simultaneously performed to the aortic and pulmonary
arteries. Following left atriotomy, an excessive backflow from
the pulmonary venous system was observed, despite double
cross-clamping. Surgery was successfully completed, and
the patient was uneventfully weaned from cardiopulmonary
bypass. During intensive care unit (ICU) follow-up, arrhythmia
with tachycardia and bradycardia episodes developed. A
temporary pacemaker was inserted. Due to arrhythmias and
respiratory problems, the length of ICU stay prolonged and the

patient was discharged from the ICU on postoperative Day 6.
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During the ward follow-up, the patient suffered from a sudden
massive hemoptysis on postoperative Day 7 (>600mL/day).
The international normalized ratio (INR) was between 2.3 and
2.8, activated partial thromboplastin time (aPTT) was between
28 and 32 sec, and platelet count was between 170.000 and
230.000 count/pL, without any hematological problem.
Warfarin was ceased and the INR decreased with fresh frozen
plasma, while low-molecular-weight heparin was added to the
treatment.The amount of hemoptysis decreased to 300mL/day;
however, no cessation was observed. On the next day, a thoracic
computed tomography (CT) revealed a consolidated area in the
posterior segment of the left upper lobe of the lung, and the
etiology of hemorrhage was considered to be associated with
the vessel branch originating from the RCA and supplying the
left upper lobe of the lung (Figure-2a,b). Considering that this
aberrant branch might play a role in the etiology of hemoptysis
and interruption of the blood flow in this branch might lead to
hemoptysis cessation, selective embolization was planned for
this vessel branch. However, thrombosis was detected in this
vessel branch during catheterization (Figure-1b). In this case,
the etiology of hemorrhage was found to be thrombosis of the
aberrant artery and associated infarction of the upper lobe of
the left lung, and hemoptysis was secondary to the infarction.
Conservative treatment modalities were used. The amount of
hemoptysis decreased within a couple of days and ceased on
postoperative Day 8. During follow-up, the mean pulmonary
artery pressure (mPAP) increased, and physical examination
showed peripheral edema. The patient was given medical
treatment and discharged on postoperative Day 25 with

resolution of edema.



Figure 1(a): During preoperative cardiac catheterization, a vessel
branch originating from right coronary artery was supplying left
upper lobe, (b): However, after hemoptysis, trombosis was observed

in this vessel during catheterization.

r

Thoracic CT revealed consolidated area in the

Figure 2 (a,b):
posterior segment of the left upper lobe.

At three months of follow-up, the patient was readmitted with
symptoms and signs of right heart failure including peripheral
edema, ascites, lip cyanosis, fatigue, and hepatomegaly.
Repeated ECHO revealed non-coaptation of the tricuspid
valve with significant tricuspid regurgitation (3-4) and
pulmonary insufficiency (2-3), a mPAP of 40 mmHg, a TAPSE
of 1.4 cm, and significantly enlarged right heart chambers.
During right heart catheterization, the pulmonary capillary
wedge pressure was 16 mmHg with a sPAP of 36 mmHg, a
diastolic pulmonary arter pressure of 14 mmHg, and a mPAP
of 24 mmHg, In addition, the pulmonary vascular resistance
was 2 wood, cardiac output was 3.96 L/min, and cardiac index
was 2.16 L/min/m2. Chest perfusion scintigraphy showed
significantly reduced perfusion of the upper lobe of the left
lung. Simultaneously, follow-up thoracic CT revealed normal
parenchyma in the posterior segment of the left upper lobe.
Furthermore, the right ventricular assist device implantation
was planned in the cardiovascular surgery clinic of an external
center; however, the patient died at eight months due to right

heart failure before the implantation.
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Yazicioglu et al.
I Troublesome aberrant artery

Discussion

Hemoptysis should not be solely evaluated in terms of
the volume of bleeding, and the life-threatening airway
obstruction and asphyxiation should be considered. The
anatomical dead space of the tracheobronchial tree is only
150 to 200 mL, and acute expectoration of only 200 mL may
cause respiratory failure with altered hemodynamic states
[1]. Yazicioglu et al. reported that bronchiectasis was the
most common etiology of massive hemoptysis, followed by
bronchial cancer, arteriovenous malformations, and infectious
diseases of the lung [1]. However, pulmonary infarction and
necrosis in the etiology of massive hemoptysis is uncommon.
Hemoptysis related with necrosis of the lung parenchyma
was frequently associated with necrotizing pneumonia of the
lungs [2]. The lungs are the uncommon sites of infarctions
secondary to vascular obstruction due to the presence of
tissues enriched with blood flow from both the pulmonary
and systemic circulation. Therefore, hemoptysis secondary to

vascular obstruction is also rare.

Although the receive abnormal branches

originating from a large number of arterial structures (i.e.,

lungs may

subclavian, internal mammary, and vertebral arteries),
branches originating from the coronary artery are rarely seen
[3,4,5]. Battal et al. reported an incidental multi-detector
computed tomography (MDCT) angiography finding of an
aberrant right bronchial artery originating from the RCA [4].
However, an aberrant artery originating from the RCA and
supplying the left lung was not reported previously. Our case
is, therefore, unique and the branch from RCA was supplied

the upper lobe of the left lung.

Abnormal vascular structures may also play a role in the
etiology of hemoptysis, although pulmonary infarction
is considered in the etiology of hemoptysis. Hwang et al.
reported a case of massive hemoptysis from an aberrant
bronchial artery originating from the descending thoracic
aorta [5]. The authors treated the patient with endovascular
bronchial artery embolization with a stainless steel platinum
coil [5]. Gypen et al. reported an hemoptysis case previously
had coronary artery bypass grafting with internal mammary
artery had aberrant bronchial vessels [6]. In previous reports,

bronchial and/or aberrant artery embolization with a coil
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implantation was also the initial treatment method of massive
hemoptysis [1,6,7]. The success rates of embolization were
reported as 70 to 95% [7].

In our case, the upper lobe of the left lung was supplied by
the aberrant artery originating from the RCA. In this case, the
aberrant branch was suspected in the etiology of hemoptysis and,
therefore, we planned aberrant artery embolization. However,
during the embolization procedure, we detected thrombosis in
the aberrant artery, which thrombosis probably occurred during
MVR surgery. With the interruption of the blood supply, necrosis
and infarction occurred in the supplied lung area and, therefore,

hemoptysis was associated with the necrosis.

The differential
such cases. In the differential diagnosis, the elevated

diagnosis poses certain challenges in

values of INR, decreased counts of platelets, or any other
hematological problems may play a role in the development
of hemoptysis. In our case, there was no significant increase
in the INR and the platelet count was adequate without any
hematological abnormalities. Although the INR was 2.3 to 2.8,
it was attempted to be decreased. Despite the intervention,
however, hemoptysis persisted and interruption of the
blood supply from the aberrant artery via embolization was
considered to discontinue bleeding. However, the lack of
blood flow in the aberrant vessel during catheterization for
embolization suggested another etiological cause. Therefore,
several underlying causes of hemoptysis were suspected in
the differential diagnosis and the exact cause was elucidated

using different interventions.
Conclusion

Although hemoptysis associated with an abnormal vascular
structure has been frequently reported in the literature,
hemoptysis associated with the obliteration of the abnormal
vascular structure is scarce. In patients with aberrant branch
supplying the lungs, the possibility of hemoptysis associated
with infarction or necrosis due to the obliteration of the
aberrant branch and interruption of the blood flow after

surgical manipulation should be kept in mind. The definite
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diagnosis is based on the catheterization, which is the gold
standard technique, and embolization should be considered
in the presence of blood flow in the aberrant artery. Otherwise,
conservative methods can be used, as there may be other
causes of hemoptysis to be considered. Also, clinicians should
consider possible infarction and necrosis in the differential

diagnosis of hemoptysis.
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