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ARASTIRMA YAZISI / RESEARCH ARTICLE
COLYAK HASTASI COCUKLARDA GLUTENSIZ DIYETIN HEMATOLOJIK
PARAMETRELER UZERINDEKI ETKILERI
EFFECTS OF GLUTEN-FREE DIET ON HEMATOLOGICAL PARAMETERS IN
CHILDREN WITH CELIAC DISEASE

Semiha TERLEMEZ, Yavuz TOKGOZ

Adnan Menderes Universitesi Tip Fakiiltesi Pediatri Bolimii

0z

AMAC: Colyak hastalikh ¢cocuklarda glutensiz diyetin he-
matolojik parametreler lizerindeki etkilerini degerlendir-
mek amaclanmistir.

GEREC VE YONTEM: Oncelikle klinigimizde célyak has-
taligi tanisi almis olan ¢ocuk hastalar belirlenmistir. Daha
sonra retrospektif olarak bu hastalar arasinda glutensiz
diyeti dogru sekilde uygulayabilmis hastalar belirlenmis-
tir. Bu hastalarin tani sirasinda ve glutensiz diyetten 6 ay
sonra hematolojik parametreleri karsilagtiriimistir.

BULGULAR: Colyak hastaligi konulmus 97 cocuk
hastadan 66'si calismaya dahil edilmistir. Hastalarin
44'0 kiz (%66.7), 22'si erkek (%33.3) olup tani yaslari
ortalama 7.1 £ 4.2 yil olarak saptanmistir. Hastalarda
en sik saptanan hematolojik bozukluklar, sirasiyla 38
hastada (%57.5) trombositoz ve 28 hastada (%42.2)
anemi olmustur. Anemilerin 24l (%36.6) demir eksikligi
anemisi, 2'si (%3) folat eksikligi anemisi, 1'i (%1.5) vitamin
B12 eksikligi anemisi olarak degerlendirilmistir. Alti ay
devam eden glutensiz diyetten sonra anemi sikligi 8
hastaya (%13) dismistir. Glutensiz diyet sonrasinda
trombosit sayisi 351.2 + 11.0 (10*/uL)den 310.5 + 82.0
(10%/uL) degerine, 6kosit sayisi 8.82 + 3.04 (10*/uL)'den
8.04 + 2.56 (10°/uL)'ye, ortalama platelet hacmi 10.1 1.1
fllden 9.5 + 1.2 fl degerlerine diismustir. Buna karsilik;
hemoglobin, ortalama korpuskuler volim ve eritrosit
dagilim genisligi degerlerinde ise anlamli derecede artis
oldugu gorilmustar.

SONUC: Colyak hastasi cocuklarda en sik saptanan
hematolojik bulgular, trombositoz ve anemi olmustur.
Glutensiz diyet sonrasinda anemide diizelme oldugu
gorilmektedir. Bundan baska, hemostazda etkili bircok
parametrenin de glutensiz diyetle birlikte dizeldigi
gO6zlenmistir.

ANAHTAR KELiMELER: Colyak hastaligi, Anemi, Trombo-
sitoz, Ortalama platelet hacmi

Gelis Tarihi / Received: 14.09.2017
Kabul Tarihi / Accepted: 20.12.2017

ABSTRACT

OBJECTIVE: This study aims to evaluate the effects on
hematological parameters of the gluten-free diet in
celiac disease children.

MATERIAL AND METHODS: Firstly, children with celiac
disease were identified in our clinic. Then, retrospectively,
among these patients who were able to perform
gluten-free diet correctly were specified. Hematological
parameters of these patients were compared during the
diagnosis and 6 months after the gluten-free diet.

RESULTS: Sixty-seven of 97 children with celiac disea-
se were included in the study. Forty-four patients were
female (66.7%), 22 patients were male (33.3%) and the
mean age of diagnosis was 7.1 + 4.2 years. The most com-
mon hematologic disorders in patients were thrombo-
cytosis in 38 patients (57.5%) and anemia in 28 patients
(42.2%). Twenty-four patients with anemia (36.6%) had
iron deficiency anemia, two patients with anemia (3%)
had folate deficiency and one patient with anemia (1.5%)
had vitamin B12 deficiency. After 6 months of gluten-free
diet, only 8 patients (13%) had anemia. After the glu-
ten-free diet, platelet counts decreased from 351.2 + 11.0
(10%/ pL) to 310.5 + 82.0 (10° / L), leukocyte count dec-
reased from 8.82 + 3.04 (10%/ pL) to 8.04 + 2.56 and mean
platelet volume decreased from 10.08 + 1.07 fl to 9.5 +
1.19fl. It was determined that there was a significant inc-
rease in hemoglobin, mean corpuscular volume and red
cell distribution width values.

CONCLUSIONS: The most common hematological
findingsin children with celiac disease are thrombocytosis
and anemia. An improvement has been observed
in anemia after gluten-free diet. In addition, many
hemostasis parameters have been improved with the
gluten-free diet.

KEYWORDS: Celiac disease, anemia, thrombocytosis,
mean platelet volume
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GiRiS

Colyak hastaligi, sikhgi giderek artan otoimmiuin
bir hastaliktir. Genetik yatkinhgi olan bireylerde
gluten iceren besinlere karsi gelisen asiri has-
sasiyet nedeniyle hastaligin bulgular ortaya
cikar. Hastaligin en sik gorulen klinik bulgulan
intestinal emilim bozuklugu sonucu meydana
gelir (1,2). Ozellikle yagda eriyen vitaminlerin
ve ¢esitli minerallerin emilimlerindeki bozulma,
hastaliga bagli hematolojik bulgulara neden
olur. Colyak hastaliginda en sik goriilen hema-
tolojik bulgu anemidir (3). Hastalarin %20’sinde
gorilmektedir (3). Bu hastalardaki aneminin
en sik sebebi ise demir eksikligidir (14). Ancak
hastalikta folat eksikligi, vitamin B12 eksikligi
ve diger mikroelementlerin eksikligi de anemi
olusmasinda etkili olabilmektedir (5). Colyak
hastalarinin bir kisminda ayrica ferritin yuksek-
ligi ve sedimantasyon yuksekligi ile birlikte sap-
tanan mikrositer anemi, kronik hastalik anemisi
olarak yorumlanmistir (3).

Colyak hastalarinda anemi disinda baska hema-
tolojik degisikliklerin oldugu da bilinmektedir.
Trombositoz, trombositopeni ve I6kopeni de
¢Olyak hastalarinda gorulebilir. Farkh sebeplerin
birlikteligi, ¢dlyak hastalarinda hem tromboem-
bolik olaylara yol acabilir hem kanamaya egilim
yaratabilir (6,7). Bu hematolojik bozukluklarin
bir kisminin glutensiz diyet ile dizeldigi bilin-
mektedir (8,9). Cocukluk caginda tani almis has-
talarda hastaligin stireci daha kisa oldugundan
s6z konusu hematolojik bozukluklarin ne kada-
rnin goruldigu ve glutensiz diyet ile hemato-
lojik bulgularnin nasil degistigine dair literatur
bilgisi oldukga sinirhdir. Bu calisma, ¢olyak has-
taligi tanisi almis cocuklarda tani sirasinda ve
glutensiz diyetten sonra hematolojik bulgular
degerlendirmeyi amacglamistir.

GEREC VE YONTEM

Calisma retrospektif tasarlanmis ve Adnan
Menderes Universitesi Tip Fakdiltesi Klinik Aras-
tirmalar Etik Kurulu tarafindan onaylanmis-
tir(2017/1209).

Ocak 2014-Ocak 2017 tarihleri arasinda Adnan
Menderes Universitesi Tip Fakiiltesi Hastane-
si'nde ¢olyak hastaldi tanisi almis olan 0-18 yas

arasinda ¢ocuk hastalar degerlendirilmistir. Col-
yak tanisi intestinal biyopsi ile konmustur. Tani
aldiktan sonra 6 ay sure ile dogru sekilde glu-
tensiz diyet uygulayan hastalar ¢alismaya dahil
edilmistir. Glutensiz diyeti dogru ve basarili uy-
gulayan hastalar, poliklinik kontrolleri sirasinda
dosyalarina kaydedilen diyetle ilgili sorulara ve
oyku ile uyumlu klinik iyilesmeye dayanarak
belirlenmistir. Hastalarin demografik verileri ve
tani sirasindaki hematolojik parametreleri ve 6
ay glutensiz diyetten sonra elde edilmis olan
hematolojik verileri degerlendirilmistir. Colyak
hastaligi tanisi konulan olgularin poliklinigi-
mizde 3 ay ara ile rutin muayene ve laboratuar
degerlendirmeleri yapildigi igin siire olarak 6 ay
secilmistir. Hematolojik parametreler, tam kan
sayimi verilerinden elde edilmistir. Buna gore,
hemoglobin (Hb), ortalama korpuskuler ha-
cim (MCV), ortalama korpuskuler hemoglobin
(MCH), ortalama korpuskuler hemoglobin kon-
santrasyonu (MCHC), ortalama platelet hacmi
(MPV), eritrosit dagilim genisligi (RDW), l0kosit,
lenfosit ve trombosit sayilari degerlendirilmistir.
Tani sirasindaki ve 6 ay glutensiz diyetten sonra
elde edilen veriler karsilastiriimistir.

iSTATISTIK

istatistiksel analizlerde SPSS 15.0 paket progra-
mi kullanildi. Hasta ve kontrol gruplarinin kar-
silastinlmasinda student t testi kullanildi. Hasta
grubunun preoperatif ve postoperatif bulgula-
rini karsilastinlmasinda ise paired t testi kulla-
nildi. Klinik ve fizik muayene bulgulari ile eko-
kardiografik parametrelerin arasindaki iliskiye
pearson korelasyon katsayisi ile bakildi. Anket
verileri ve preoperatif muayene bulgularinin
frekans ve yiuzde deger tablolar olusturuldu.
Tum istatistiksel analizlerde anlamllik seviyesi
0,05 olarak alind.

BULGULAR

Colyak hastaligi tanisi alan 97 ¢ocuk hasta tespit
edilmistir. Diyetine uymayan, poliklinik takip-
lerine dlzenli gelmeyen ve bilgileri eksik olan
31 hasta ¢alismanin disinda birakilmistir. Cahs-
maya dahil edilen 66 hastanin 44U kiz (%66.7),
22'si erkek (%33.3) olup ortalama tani yasi 7.1 +
4.2 yil olarak saptanmistir. Hastalarin demogra-
fik verileri (Tablo 1) de sunulmustur.



Tablo 1: Hastalarin demografik verileri

Colyak hastahig
olgular1

Calismaya alinan
olgular

(n=97) (n=66)
Kiz 51 (%52.5) 44(%66.7)
Erkek 46 (%47.5) 22 (%33.3)
Tani yasi (y1l) 6.6 +4.6 71+42
Agrhik (kg) 314 £ 204 3364224
Boy (cm) 122.6 +49.4 1244 +48

Hastalarda en sik saptanan hematolojik bozuk-
luk trombositoz (%57.5) olurken ikinci siklikta
anemi izlenmistir. Toplam 28 hastada (%42.2)
anemi saptanmistir. Bunlarin 24'G (%36.6) de-
mir eksikligi anemisi, ikisi (%3) folat eksikligi
anemisi ve biri (%1.5) vitamin B12 eksikligi ane-
misidir (Tablo 2). Vitamin ve mineral eksikligi
saptanan bu hastalarin tamamina replasman
tedavisi baslanmistir. Ancak, demir eksikligi
anemisi olan iki hastanin oral demir tedavisini
kullanmadigi belirlenmistir.

Tablo 2: Hastalarda saptanan hematolojik problemler

Say1 (%)
Anemi 28 (%42.2)
Demir eksikligi anemisi 24 (%36.6)
Folat eksikligi anemisi 2 (%3)
Vitamin B12 eksikligi anemisi 1(%1.5)
Diger 1(%1.5)
Trombositoz 38 (%57.5)
Trombositopeni Yok
Lokopeni Yok

Hastalarin 6 ay glutensiz diyetten sonra elde
edilen hematolojik parametreleri karsilastirldi-
ginda beklendigi gibi anemi orani belirgin se-
kilde azalmistir ve %42.2'den %13’e dismustar.
Glutensiz diyetten sonra vitamin B12 ve folat
eksikligi dizelmistir. Ayrica, glutensiz diyetten
sonra hastalarin MPV, I6kosit ve trombosit de-
gerlerinde anlamli derecede azalma gorlirken
Hb, MCV ve RDW degerlerinde ise anlamli dere-
cede artis oldugu belirlenmistir (Tablo 3).

TARTISMA

Bu calismaya gore cocukluk cagindaki ¢olyak
hastaliginda en sik saptanan hematolojik bul-
gu, hastalarin %57.5'inde saptanan trombositoz
olmustur. Bu oran, Croese ve arkadaslarinin sap-
tadigi orandan (%44) ve Catal ve arkadaslarinin
saptadigi orandan (%16.5) oldukca yuksektir (8,
10). Colyak hastalarindaki trombositoz; fonksi-
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Tablo 3: Hastalarin tani sirasinda ve 6 ay glutensiz diyet-
ten sonra elde edilen hematolojik verileri

Tam 6 ay p
sirasinda glutensiz
diyet
sonrasi
Hemoglobin (gr/dl) 115+16 124+11 <0.01*
Ortalama korpuskuler hacim (fl) 76.2 8.0 80.3+6.1 <0.01*
Ortalama korpuskuler hemoglobin (pg) 247+3.1 25128 0.36
Ortalama korpuskuler hemoglobin konsantrasyonu( gr/dl) ~ 32.1+2.0 320+£15 0.47
Eritrosit dagihm genisligi (%) 154 £3.6 145+34 0.02*
Ortalama platelet hacmi (fl) 10.08 +1.07 9.5+1.19 <0.01*
Lokosit (103/pL) 882+3.04  8.04+256 0.025*
Lenfosit (103/uL) 3.46 +1.53 345+1.56 0.98

Trombosit (103/yL) 3512+111  3105:820  <0.01*

*p<0.05, istatistiksel olarak anlaml kabul edildi.

yonel hiposplenizm, demir eksikligi anemisine
ikincil reaktif trombositoz ve inflamatuar medi-
atorlerin bir sonucu olarak trombosit artisi gibi
nedenler sonucu meydana gelebilir (11,12,13).
Dolayisiyla ¢olyak hastalarinda bu fizyopatolo-
jik sebeplerden hangilerinin baskin olduguna
gore trombositozun sikligi ve siddeti degisebilir.

Anemi, yetiskin yastaki ¢6lyak hastalarina gore
daha diisuk oranlarda saptanmistir(4,14). Bu-
nun sebebi, hastaligin daha kisa stirmesi olabi-
lir. Catal ve arkadaslarinin ¢ocukluk ¢agindaki
¢olyak hastalarinda yaptigi calismaya gore ane-
mi orani %24'tUr ve bu oran da yetiskin ¢olyakl
hastalardan oldukca dustkttr (10). Ancak, bah-
sedilen ¢alismada ve bu calismadaki hasta yasi
ortalamalar benzer olmasina ragmen bu calis-
madaki anemi orani belirgin olarak yuksektir.
Benzer yas gurubundaki ¢olyak hastalarinda bu
kadar farkli oranlarda anemi saptanmasi; fark-
Il beslenme aliskanlklari, cevresel faktorler ve
rutin demir proflaksisinin kullanim oranlarin-
daki degiskenlik ile agiklanabilir. Bu calismada,
6 aylik glutensiz diyetten sonra anemi oraninin
belirgin sekilde azaldigi gorilmektedir. Ancak
tani ile birlikte hastalara demir ve eksikligi sap-
tanan diger vitaminlerin replasmani yapilmistir.
Dolayisiyla, bu iyilesmeyi tek basina glutensiz
diyet ile aciklamak uygun degildir. Fakat demir
replasmanini kullanmayan iki hastanin da ane-
misinin dulzeldigi gorilmektedir. Bliylk olasi-
hikla, aneminin azalmasi, replasman tedavileri
ve glutensiz diyetin birlikte etkisinin bir sonu-
cudur. Bu konuyu aydinlatmak icin randomize
prospektif calismalar yapmak gereklidir.
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Glutensiz diyetten sonra anemi oranindaki azal-
ma ile birlikte beklendigi gibi MCV ve RDW du-
zeylerinde de dusus saptanmistir. Ayrica diger
hematolojik belirtilerde de iyilesmeler gorul-
mektedir. Ornegin, hastalarda MPV degerleriyle
birlikte 16kosit ve trombosit sayilari anlamli de-
recede azalmistir. Ozellikle MPV degerlerindeki
ve |6kosit sayilarindaki degisiklikler, vitamin ve
mineral replasmanlarindan bagimsiz olarak glu-
tensiz diyetin etkisi gibi gorilmektedir. Ortala-
ma trombosit hacmini ifade eden MPV, pankre-
atit ve Ulseratif kolit gibi cesitli hastaliklarda bir
inflamasyon belirteci olarak kabul edilmektedir
(15,16). Purnak ve arkadaslarinin yaptigi cals-
mada ise ¢olyak hastahdi olgularindaki MPV
degerinin glutensiz diyetten sonra azalmasi,
basarl bir diyetin belirteci olarak sunulmustur
(17). Bu galismanin sonuglari, literatlr bilgileri
ile uyumlu bulunmustur. Glutensiz diyet uygu-
layan ¢olyak hastaligi olgularinda MPV degeri
azalmaktadir.

Colyak hastaliginda, cesitli sebeplerle, hem
tromboza hem de kanamaya egilim oldugu
dusinilmektedir (6,7). Tromboza egilim olma-
sinda 6ne surilen mekanizmalardan biri vita-
min B12 eksikligine bagli hiperhomosisteinemi
(18), bir digeri de, trombositoza ve K vitamini
eksikligine ikincil olarak gelisen protein C ve S
eksikligidir (19). Bu calismada, diyet uygulayan
hastalarda vitamin ve mineral eksikliklerinin
dizelmesi ile birlikte trombositozun azaldigi
gorulmektedir. Bu sonuclar, ¢olyak hastalarinda
glutensiz diyetin hemostaz bozukluklarini da
iyilestirdigi fikrini desteklemektedir.

Bu calismanin kisitlayici 6zellikleri retrospektif
yapilmis olmasi ve az sayida hastanin degerlen-
dirilmis olmasi ve tek merkezli yapilmis olmasi-
dir.

Sonug olarak, ¢olyak hastaligi olgularinda glu-
tensiz diyet basar ile uygulandiginda, basta
anemi diizelmekte ve pek ¢cok hematolojik de-
gisiklik meydana gelmektedir. Glutensiz diyet
ile birlikte hastalarda MPV degerlerinin yani sira
|okosit ve trombosit sayilari azalmaktadir. Bu
hematolojik degisiklikler, ¢colyak hastaligi olgu-
larindaki hemostaz bozukluklarinin diizelmesi-
ne katki saglayacadi gibi bu olgularda uygula-

nan glutensiz diyetin basarisi icin de bir belirteg
olarak yorumlanabilir.
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AMAC: Bu calismanin amaci, implant ¢ikarimi cerrahisi-
nin endikasyonlari ve komplikasyonlari arasindaki iliskiyi
degerlendirmektir.

GEREC VE YONTEM: 2011-2014 yillari arasinda implant
cikarimi ameliyati yapilan hastalarin verileri tibbi kayit-
larimizdan incelendi. Hastalarin yasi, cinsiyeti, implantin
anatomik bolgesi ve implantin tiirt degerlendirildi. Tim
hastalar icin kirik tedavisi ve implant c¢ikarimi ameliya-
t1 arasindaki siire kaydedildi. implant cikarimi ameliyat
endikasyonlari analiz edildi ve komplikasyonlar ile olan
iliskisi Pearson Ki-Kare testi ile degerlendirildi.

BULGULAR: Yas ortalamasi 36.2 = 18.4 olan (dagihm,
5-79 yil) 276 hastadan (116 kadin, 160 erkek) 279 implant
cikarildi. ilk operasyondan implant ¢ikarimi ameliyatina
kadar gecen ortalama siire 27.9 + 33 aydi (aralik 0.25 ila
240 ay). implantlarin en yaygin anatomik yerlesimlerinin
93 hastada (% 33.6) tibia, 63 hastada femur (% 22.8) ve 39
hastada (% 14.1) fibula oldugu goéruldi. Implant ¢ikarimi
endikasyonlari; 54 hastada (% 20) implant yetmezIigi, 21
hastada (% 8) derin enfeksiyon, 167 hastada (% 60) implant
iritasyonu, 9 hastada (%3) psddoartroz, 44 hastada (% 16)
hastanin talebi ve 40 hastada (% 14) cerrahin talebi olarak
tespit edildi. Genel olarak komplikasyon orani %17 (48
hasta) olarak bulundu. Implantin enfeksiyon nedeni ile
alinmasi ile postoperatif enfeksiyon ve refraktlr arasinda
anlamh korelasyon mevcuttu. Psddoartroz nedeniyle
implantin ¢ikarnlmasi ile beklendigi gibi yeni implant
ihtiyaci arasinda anlamli korelasyon elde edildi.

SONUG: implant cikarma ameliyati sirasindaki veya
sonrasindaki komplikasyonlarin, daha dnce enfeksiyon,
psodoartroz ve implant yetmezligi gibi sorunlu klinik
durumlarla iliskili oldugu tespit edildi.

ANAHTAR KELIMELER: implantlar, Komplikasyon, Kiriklar,
Pseudoartroz, Enfeksion
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ABSTRACT

OBJECTIVE: The main purpose of this study was to
evaluate the relationship between indications and
complications of implant removal surgery.

MATERIAL AND METHODS: The data of patients who
underwent implant removal surgery between 2011 and
2014 were evaluated from our medical records. Patients’
age, gender, anatomical site of implant and the type of
the implant were evaluated. The interval between the
fracture treatmentand implant removal were recorded for
all patients. The indications for implant removal surgery
were analyzed and their relationships with complications
were evaluated by Pearson Chi-Square test.

RESULTS: 276 patients (116 female, 160 male) with the
mean age of 36.2 + 18.4 (range, 5 to 79 years) years un-
derwent removal of 279 implants. The mean interval from
initial operation to implant removal operation 27.9 + 33
months (range, 0.25 to 240 months). The most common
anatomical sites of implants were tibia in 93 patients (33.6
%), femur in 63 patients (22.8 %) and fibula in 39 patients
(14.1 %). Implant removal was indicated for implant failu-
re in 54 patients (20%), for deep infection in 21 patients
(8%), for implant irritation in 167 patients (60%), for pseu-
doarthrosis in 9 patients (3%), for only patient’s demand
in 44 patients (16%) and for only surgeon’s demand in
40 patients (14%). Overall complication rate was 17%.
There was a significant correlation between the implant
removal due to infection and postoperative refracture
and infection (r=0.101 p<0.001 and r=0.273 p<0.001, res-
pectively). Significant correlation was obtained between
implant removal due to implant failure and pseudoarth-
rosis and the need of new implant as expected (r=0.375
p<0.001 and r=0.639 p<0.001, respectively).

CONCLUSIONS: Complications related to implant
removal surgery has a relationship with implant removal
indications such as infection, pseudoarthrosis, and
implant failure.

KEYWORDS: Implants, Complication, Fractures, Pseudo-
arthrosis, Infection
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INTRODUCTION

In the last few decades, there has been a sig-
nificant increase in the options of surgical tre-
atment of bone fractures by the production of
new implants which were designed specifically
for each type of bone and fractures (1,2). The
implant placed for the treatment of bone fra-
cture remains as a foreign body inside the pa-
tient’s body after fracture union. According to
current knowledge, indication of implant remo-
val is mostly relative except removal of external
fixator or k — wires (1). Pain, soft tissue irritati-
on, mechanical problems, infection, patient’s
demand are the most common indications for
implant removal (3, 4).

Removal of the implant after internal fixation
of bone fractures is one of the most commonly
performed orthopedic operations (5). Implant
removal surgery seems simple however, can
lead to further complications such as; neurovas-
cular injury, refracture, recurrence of deformity,
delayed wound healing, new incident pain,
broken implant, limitation in range of motion,
wound infection, postoperative bleeding, in-
complete removal (3,5,6).

The main purpose of this study was to evalu-
ate the relationship between indications and
complications of implant removal surgery.

MATERIAL AND METHODS
Ethical Committee Approval

This retrospective study was conducted after
having the approval of institutional ethical re-
view board (Erzincan University Faculty of Me-
dicine, Clinical Trials Ethical Review Board).

The data of patients who underwent implant
removal surgery between 2011 and 2014 were
evaluated from our medical records. The poten-
tial risks of the operation and the possibility of
non-favorable outcomes were explained to all
patients, informed consent was obtained from
all patients. Patients who underwent fracture
treatment by percutaneous k-wires and exter-
nal fixators, and patients who underwent diffe-
rent surgical intervention in the same extremity

were excluded from the study. Patients’ age,
gender, anatomical site of implant and the type
of the implant were evaluated as the demog-
raphic data. The interval between the fracture
treatment and implant removal were recorded
for all patients. The operation time was defined
as the time measured from incision to closure
of the wound. The indications for implant re-
moval surgery were grouped into six categories
as implant failure, infection, irritation, pseudo-
arthrosis, patient’s demand and surgeon’s de-
mand. Complications which occurred during
follow-up were also recorded for all patients.

Statistical analysis was performed by SPSS 22.0.
Correlation between the data was evaluated by
the Pearson’s Chi-Square test. p values lower
than 0.05 was considered as statistically signi-
ficant.

RESULTS

According toourresults, 276 patients (116 fema-
le, 160 male) with the mean age of 36.2 + 18.4
(range, 5 to 79 years) years underwent remo-
val of 279 implants. Three patients underwent
removal of implants from both tibia and fibu-
la. The mean interval from initial operation to
implant removal operation 27.9 + 33 months
(range, 0.25 to 240 months). The most common
anatomical sites of implants were tibia in 93
patients (33.6 %), femur in 63 patients (22.8 %)
and fibula in 39 patients (14.1 %). Anatomical
sites and types of the implants were shown in
(Figure 1). Implant removal was indicated for
implant failure in 54 patients (20%), for deep in-
fection in 21 patients (8%), for implant irritation
in 167 patients (60%), for pseudoarthrosis in 9
patients (3%), for only patient’s demand in 44
patients (16%) and for only surgeon’s demand
in 40 patients (14%). The mean operation time
was 56.7 £ 44.3 minutes (ranges, 4 to 270 mi-
nutes).

Overall complication rate was 17% seen in 48
patients. Implant could not be removed totally
in 15 of 276 patients (5%) and left inside. In the-
se 15 patients, 12 patients had plate in tibia and
3 patients had screw in pelvis. New implant was
needed in 21 of 276 patients (8%) after implant



Clavicle (n=6)
3 plate
3 k-wire
Humerus (n=6)
6 k-wire
Ulna (n=15)
Pelvis (n=9) 12 cerclage
6 k-wire Folate
3screw
Radius (n=24)
18 plate
—_— 3IMN
Scaphoid (n=6) 3screw
3 screw
3k-wire Femur (n=63)
39 plate
15IMN
Metacarpal (n=9) 9screw
6 plate
3 k-wire Tibia (n=93)

60 plate
30IMN
3screw

Patella (n=6)
6cerclage

Fibula (n=39)
21 plate
15screw
3cerclage

Talus (n=3)
3screw

Figure 1: The anatomical sites and types of the implants

removal. The indications for the placement of
new implant were implant failure in 15 patients
and pseudoarthrosis in 9 patients. Other posto-
perative complications were superficial wound
infection which was seen in 9 patients and ref-
racture seen in 3 patients. There was a signifi-
cant correlation between the implant removal
due to infection and postoperative refracture
and infection (r=0.101 p<0.001 and r=0.273
p<0.001, respectively). Significant correlation
was obtained between implant removal due
to implant failure and pseudoarthrosis and
the need of new implant as expected (r=0.375
p<0.001 and r=0.639 p<0.001, respectively)
(Table 1).

Table 1: The relationship between complications and
indications for implant removal with p and r values

Implant failure
4

(n=54)

Infection (n=21) lrritation (n=167) Psm"(:a:‘;‘r o de:::-i:r(l:iu] Smgm::‘:sn:;m"d
Refracture® 1 2 3 0 0 0
pvalue** 0546 <0.001%** 0159 0.749 0.448 0473
rvalue** 0.036 0.101 0.084 -0.019 -0.045 -0.043
Incomplete removal* 0 3 12 0 1 0
pvalue** 0.059 0.063 0112 0.465 0313 0.101
rvalue** -0118 0.112 0.095 -0.044 -0.060 -0.098
15 0 9 9 0 0
<0.001%** 0.171 0.085 <0.001%** 0.077 0.101

0375 -0.082 -0.103 0639 -0125 -0.118

a H 1 0 0 0
<0.001%+* 0.024 0516 0.123 0.145

0074 0.273 0135 -0.039 0092 -0.087
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DISCUSSION

The indications of removing implants used in
orthopedics and traumatology had been dis-
cussed in this article. According to our results,
the most common indication for implant remo-
val was implant irritation which was seenin 167
of 276 patients, the most common anatomic
site was tibia and the most common used imp-
lant was plate. In literature, a few definitive data
exist to guide whether routine implant removal
is appropriate. Clinical indications for implant
removal have not been well established. In the
other hand, the surgical procedures required to
remove the implant contains many risks (7).

According to the results of this study, the majo-
rity of patients who underwent removal of imp-
lant were men. Minkowitz et al reviewed 60
patients with implant related pain who requi-
red removal and 33 of them were females (6).
Reith et al also reported that half of the patiens
underwent implant removal were men (5) . In
the other hand, Shrestha et al and Haseeb et al
mentioned a male preponderance (2,8).

In our study, the mean age of patients was 36
years. Minkowitz et al reported the mean age
of their patients as 46,9 years (6). In the studies
Reith et al and Haseeb et al the mean age of the
patients were 46.3 and 38 years, respectively.
Studies revealed that implant removal opera-
tions were commonly performed in patients
between 30 and 50 years old.

In their study, Busam et al and Kovar et al did
not recommend routine implant removal (3,7).
Haseeb et al found that pain and implant irri-
tation were the most common indications for
implant removal (2). Hanson et al reported that
palpable and irritating material was the main
indication for implant removal (4). Reith et al
mentioned that doctor’s recommendation was
the most common indication for implant remo-
val in their study with 332 patients (5). Shrestha
et al found that pain was the most common in-
dication for implant removal in 275 patients. In
our study, material irritation (%57) and implant
failure (%19) were the most common reasons
necessitating removal. Our results were con-
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sistent with the literature and despite various
reported indications for implant removal, pain
due to theirritation of the implant was the most
common indication of implant removal.

In this study the overall complication rate was
17%. Our most common complication was the
need of new implant (8%). Sanderson et al re-
ported a complication rate of 19,7 % following
removal of implants and the most common
complication was infection (10). Reith et al
found that impaired wound healing was the
most common complication in their study (5).
The majority of our complications occured due
to previous pathologic conditions of implant
removal such as infection, pseudoarthrosis,
implant failure. According to our results there
was a significant correlation between complica-
tions and pseudoarthrosis as well as infection.
Patient’s demand had no significant correlation
with peroperative and postoperative complica-
tions. This information may guide further stu-
dies which will aim to investigate complication
rates after implant removal with the indication
of patient’s demand only. Another important
obstacle during implant removal surgery was
incomplete removal of the implants. In the cur-
rent study 5% of our patients had incomplete
implant removal. Patients should be informed
about this risk before the surgery by orthopedic
surgeons.

The main limitation of this study was its retros-
pective design. However, a large number of pa-
tients were analyzed through medical records.
Besides, our results provide valuable informati-
on about the relationship between indications
and complications of implant removal.

According to our results, complications related
to implant removal surgery has a relationship
with implant removal indications such as in-
fection, pseudoarthrosis, and implant failure.
Orthopaedic surgeons should consider poten-
tial risks of implant removal surgery in these cir-
cumstances.
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AMAC: Calismamizda Turkiye'deki Kuzey-Dogu Anado-
lu bolgesindeki gastrik biyopsileri genel olarak gézden
gecirmeyi amacladik; malignite veya displazi yuzdeleri,
biyopsi tekrari 6nerilerinin nedenleri ve alinmissa ikinci
biyopsi sonuglari gibi.

GEREC VE YONTEM: iki merkezde 3 patolog tarafindan
incelenen 1840 gastrik biyopsi geriye donik olarak in-
celendi. Malignite veya displazi ytizdeleri, biyopsi tekrari
onerilen vakalar, 6nerilerin nedenleri ve yeniden alinan
biyopsilerin sonuclari incelendi. Ikinci biyopsi sonugla-
rinda displazi, malignite ve gastrit anlamli sonug olarak
kabul edildi.

BULGULAR: Olgularimizin yas ortalamasi 52.9 + 16.6
yil (18-95 yil) idi. 1012 hasta (% 55) kadin, 828 hasta (%
45) erkekti. 1840 vakanin 90'inda, klinik olarak malignite
stphesi icin biyopsi alindi. Bu olgularin 35'i malignite
olarak raporlandi. 1840 vakanin 61'ine biyopsi tekrari
Onerildi. Yeniden biyopsi tavsiyelerinin sebepleri
malignite sliphesi - klinik, malignite sliphesi - morfolojik
ve yetersiz (ylizeyel) biyopsiler olarak ti¢ gruba ayrildi.
ikinci biyopsi alinan 26 olgunun 12 'si (% 46.2) malignite
ve gastrik displazi olarak bildirildi. 26 olgunun sadece
2'sinde (% 7.6) sonug¢ anlamli degildi (yetersiz biyopsi).

SONUC: Endoskopik bulgular tani hakkinda bilgi
saglarken, patognomonik degildir ve histolojik olarak
onaylanmasi gerekir. Patolog ve gastroenterolog
arasindaki iyi bir diyalog ve yakin calisma iliskisi, klinik-
morfolojik tutarlilik, morfolojik-klinik tutarlilik ve nihai
teshis icin onemlidir.

ANAHTAR KELIMELER: Gastrik biyopsiler, Malignite, Bi-
yopsi tekrari
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ABSTRACT

OBJECTIVE: In our study we aimed to make a generally
review of gastric biyopsies in North-Eastern Anatolia
region in Turkey such as; percentages of malignancy or
dysplasia, reasons of re-biopsy recommendations and
results of second biopsies if taken.

MATERIAL AND METHODS: 1840 gastric biopsies which
examined by 3 pathologists at 2 centers were analyzed
retrospectively. Percentages of malignancy or dysplasia,
cases which were recommended for re-biopsies, reasons
of recommendations and results of re-biopsies were
examined. In the results of the second biopsies, dysplasia,
malignancy and gastritis were accepted as a significant
result.

RESULTS: The mean age of our cases was 52.9 + 16.6 ye-
ars (range: 18-95 years). 1012 (55%) patients were fema-
les and 828 (45%) patients were males. In 90 out of 1840
cases, biopsies were taken for suspect of malignancy,
clinically. 35 of 90 cases were reported as malignancy. In
61 out of 1840 cases re-biopsy were recommended. Re-
asons of recommendations for re-biopsy categorized in
three groups: suspect of malignancy- clinically, suspect
of malignancy- morphologically, insufficient (superfici-
al) biopsies. 12 (46.2%) of 26 cases which were taken se-
cond biopsies were reported as malignancy and gastric
dysplasia. Only in 2 (7.6%) of 26 cases the results were
insignificant (insufficient biopsy).

CONCLUSIONS: Endoscopicfindings provide information
about the diagnosis but are not pathognomonic
which also need histological confirmation. Close
working relationship and a good dialogue between the
pathologist and the gastroenterologist is essential for
clinical-morpological consistency, morphological-clinical
consistency and final diagnosis.

KEYWORDS: Gastric biopsies, Malignancy, biopsies
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INTRODUCTION

Gastric cancer is fifth most common cancer
and the third reason as the cause of death from
cancer in the world (1,2). Therefore the early
detection and treatment of gastrointestinal
pre-neoplastic lesions has become thoroughly
important. And it is known that early detection
and treatment of these lesions significantly im-
prove patient survival. Endoscopy used for ear-
ly diagnosis is a technical system that displays
the gastrointestinal tract directly (3).

Although different findings can be found du-
ring endoscopy; there is no consensus about
the correlation of gastric endoscopic findings
and histopathological features (1). There are
some studies that investigated the accordance
between endoscopic and histopathological fe-
atures for gastritis, Helicobacter pylori infection
and rarely malignant lesions (1,3-6). Histopat-
hological examination of biopsy specimens are
used to verify endoscopic findings in suspected
malignancy or to rule out benign seeming lesi-
ons endoscopically (7,8).

In our study we aimed to make a generally re-
view of gastric biopsies in North-Eastern Ana-
tolia region in Turkey such as; percentages of
malignancy or dysplasia, reasons of re-biopsy
recommendations and results of second biop-
sies if taken.

MATERIAL AND METHODS

1840 gastric biopsies which examined by 3 pat-
hologists at 2 centers were reviewed retrospecti-
vely and included the study. Data was collected
from two pathology departments. Parameters,
such as gender and age of the patients and
clinical information were obtained from infor-
mation systems of hospitals. Haematoxylin and
Eosin (H&E) stained slides were reviewed by th-
ree pathologists. Percentages of malignancy or
dysplasia, cases which were recommended for
re-biopsies, reasons of recommendations and
results of re-biopsies were examined. Reasons
of recommendations for re-biopsy categorized
in three groups: suspect of malignancy- clinical-
ly, suspect of malignancy- morphologically, in-
sufficient (superficial) biopsies. In the results of

the second biopsies, dysplasia, malignancy and
gastritis were accepted as a significant result.

Data analysis was performed using SPSS 20.0
program. In the evaluation of results descrip-
tive statistics were shown in the form of mean
+ standard deviation, nominal variables was
shown as number of cases and the percentage
(%).

Ethical Approval:

Our study was ethically approved by
Erzurum Region Training and Research Hos-
pital ethic committee with decision number
2017/11-84 and date October 16, 2017.

RESULTS

The mean age of our cases was 52.9+16.6 years
(range: 18-95 years). 1012 (55%) patients were
females and 828 (45%) patients were males.
Multiple biopsies were taken in 46.2% percent
of cases. The mean size of biopsies was 2.8 mm
(range: Tmm-9mm).

In 90 out of 1840 cases, biopsies were taken
for suspect of malignancy, clinically. 35 of 90
cases were reported as malignancy, such as;
adenocarcinoma, intramucosal carcinoma,
adenocarcinoma with neuroendocrine
differentiation. 6 of 35 cases were reported as
gastric dysplasia, high grade and 3 of them
were reported as gastric dysplasia, low grade.

In 61 out of 1840 cases re-biopsy were
recommended. Reasons of recommendations
for  re-biopsy categorized in  three
groups: suspect of malignancy- clinically,
suspect of malignancy- morphologically,
insufficient (superficial) biopsies. Reasons
of recommendations shown in (Table 1).
Although, re-biopsy was recommended to 61
patients second biopsy was taken from only 26
of them (42.6%). In the examination of results of
the second biopsies, dysplasia, malignancy and

Table 1: Reasons of recommendations in biyopsies.

Number  of
percentage (%)
39 (63.9%)

13 (21.3%)

9 (14.8%)

61 (100.0%)

Reasons of recommendations cases(n) and

Suspect of malignancy-clinically
Suspect of malignancy- morphologically
Insufficient (superficial) biopsies

Total




gastritis was accepted as a significant result.
Results of second biopsies shown in (Table
2). 12 (46.2%) of 26 cases which were taken
second biopsies were reported as malignancy
(5 cases adenocarcinoma/1 case intramucosal
carcinoma) and gastric dysplasia (2 cases low
grade/4 cases high grade). Only in 2 (7.6%)
of 26 cases the results were insignificant
(insufficient biopsy). 3 out of 6 cases which
were diagnosed as malignancy after second
biopsies were recommended for suspect of
malignancy- morphologically, 2 out of them
were recommended for suspect of malignancy-
clinically and 1 of them was recommended for
insufficient (superficial) biopsy.

Table 2: Classification of results in second biopsies.

Results
Malignancy;
* Adenocarcinoma

Number of cases(n) and percentages (%)
6(23.1%)
e 5

e 1
6(23.1%)
o 2

e Intramucosal carcinoma
Gastric dysplasia

e Low grade

e High grade o 4
Gastritits 12 (46.2%)
Insignificant result (insufficient biopsy) 2 (7.6%)
Total 26(100.0%)

DISCUSSION

It is known that early detection and treatment
of gastrointestinal pre-neoplastic lesions
are significantly improve patient survival (3).
Therefore, consistency between endoscopic
findings and morphologic featuresisimportant.
There were recent studies in literature
examined this concordance (1,3,5,8,9). Poor
correlation was found in many studies between
endoscopic findings and histologic changes
while good correlation was demonstrated only
in the normal endoscopic findings or severe
types of gastritis (9,10).

In a study the sensitivity and specificity of
endoscopic and histological diagnosis for the
atrophy were found as 61.5 and 57.7% in the
antrum, and 46.8 and 76.4% in the corpus of
the stomach (10). In another recent study the
sensitivity and specificity of histologic and
endoscopic features for intestinal metaplasia
were found as 24.0% and 91.9% for the antrum,
and 24.2% and 88.0% for the corpus of the
stomach (11).

If we examine the subject in terms of gastritis
we can see similar results. In a recent study
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which studied on 400 patients, a inconsistency
between endoscopy and histology was found
in 136 (34%) cases, 56 of them had normal
endoscopy but abnormal histology and 80 of
them had abnormal endoscopy but normal
histology (12).

In a study which was evaluated pediatric
endoscopic biopsies comparing endoscopic
findings with histologic diagnosis, 69.9% of
cases were completely congruent, and 90.4%
were partially congruent and the compliance
rate of gastric biopsies was found as 73.2% (13).
In a recent study from Turkey 54 of 56 subjects
who were suspected of malignancy after gastric
endoscopy were diagnosed as malignancy
histopathologically (5). And in a different study
from Turkey 231 patients who had suspicious
lesions for malignancy in endoscopy were
examined. They were found 59.4% rate of
malignancy for lower gastrointestinal system
biopsies and 17.7% for upper gastrointestinal
system biopsies (3).

In our study, in 90 cases biopsies taken for
suspect of malignancy and 35 of them (38.8%)
malignancy were confirmed histologically.

Unlike other studies, in this study the
relationship between the pathologist and the
clinician is viewed from a different angle. Other
studies in literature focused on researching the
accordance between endoscopic findings and
histopathological diagnoses (1,3,8). Our study
based on morphological features firstly and
then clinical relation. We also focused on cases
which had clinical-morphological discordance.
In our study cases which were recommended
for re-biopsies, reasons of recommendations
and results of re-biopsies were examined,
differently from recent studies. In our study 50%
of cases who were diagnosed as malignancy
after second biopsy were recommended
for suspect of malignancy-morphologically.
This situation showed that morphological-
clinical consistency is as important as clinical-
morpological consistency. On the other hand,
57.4% of cases which recommended for re-
biopsy no biopsy was taken. This is indicating
that morphological-clinical compliance is not



138

well understood.

Endoscopic findings provide information about
the diagnosis but are not pathognomonic
which also need histological confirmation.
Close working relationship and a good
dialogue between the pathologist and the
gastroenterologist is essential for clinical-
morpological consistency, morphological-
clinical consistency and final diagnosis.
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AMAC: Gunlik yasantida yaygin olarak kullanilan bor bi-
lesiklerinin uzun sureli kullaniminda degisik organlarda
doza bagdimh toksik etki olabilecedi yoniinde bulgular
mevcuttur. Bu amacla calismamizda degisik dozlarda bo-
raks kullanilan ratlarin testislerinde kan-testis bariyeri ya-
pisinda ve leydig hiicre sayisinda gorilebilecek degisimi
belirlemeyi amacladik.

GEREC VE YONTEM: Calismada her grupta 6'sar erkek rat
bulunan toplam 4 grup olusturuldu. Her gruptaki ratla-
ra boraksin farkli dozlar oral yoldan uygulandi. Deney
sonrasi alinan sol testisler histolojik olarak takip edilerek
immunohistokimyasal olarak Claudin-1, Pan Cadherin ve
Calretinin ile boyandi ve 151k mikroskobu ile degerlendi-
rildi.

BULGULAR: Testis orneklerinde Cadherin ekspresyo-
nunun artan doza badiml azaldigi goézlendi. Bununla
birlikte Claudin 1 ekspresyonunun gruplar arasinda ¢ok
degisiklik gostermedigi gozlendi. Leydig hicre sayisinin
ise bir kez LD50x2 doz boraks uygulanan ratlarda azalma
gosterdigi gozlendi.

SONUC: Elde edilen bulgular boraks kullaniminin doza
bagimli olarak testislerde kan-testis bariyeri bilesenleri
Uzerine zararh etkiler olusturabilecegini gostermektedir.
Bu etkiler uzun dénemde infertilite sorunlarina neden
olabilme potansiyeline sahiptir. Bu nedenle bilhassa bor
bilesenleri Uretim merkezleri cevresinde olmak uzere
cevre kirliligi yoninden onemli korunma tedbirleri
alinmasinin gerekli oldugunu disiinmekteyiz.

ANAHTAR KELIMELER: Boraks, infertilite, Kan-Testis bari-
yeri, Claudin, Leydig hicresi

Gelis Tarihi / Received: 19.02.2018
Kabul Tarihi / Accepted: 11.05.2018

Yazisma Adresi / Correspondence: Prof. Dr. Murat TOSUN

ABSTRACT

OBJECTIVE: The long-term use of boron compounds
commonly used in daily life has some dose-dependent
toxic effects on different organs For this purpose, in our
study, we aimed to determine the change in blood-testis
barrier structure and the number of leydig cells in
the testis of rats in which were given borax at different
doses.

MATERIAL AND METHODS: In our study, 4 groups, in
each have 6 male rats were made. Different doses of
borax were given orally to rats in each groups. After
the experiment, the left testis was excised,
histologically processed and stained with Claudin-1,
Pan cadherin and Calretinin immunohistochemically
and evaluated under light microscopy.

RESULTS: In testis slides, it was determined that Cadhe-
rin expression decreased parallel to borax doses. Howe-
ver, it was observed that the expression of Claudin 1 did
not change much between the groups. The number of
Leydig cells was observed to decrease in rats administe-
red once with an LD50x2 dose.

CONCLUSIONS: The findings suggest that the use of
borax may be deleterious to the blood-testis barrier
componentsinthe testes. These effects have the potential
to cause long term infertility problems. For this reason, we
consider that it is necessary to take important preventive
measures in terms of environmental pollution, especially
around boron components production centers.

KEYWORDS: Borax, Infertility, Blood-Testis Barrier, Cla-
udin, Leydig cell
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GiRiS

Bor yasam icin gerekli elementlerden bir tane-
si olup dunya uzerinde toplam rezervin %72’si
tilkemizde bulunmaktadir. Ulkemizde en yaygin
olarak Kutahya, Balikesir ve Eskisehirde Uretil-
mektedir(1). Genelde tas, komur ve denizlerde
yaygin bulunan bor atmosfere yanginlar, vol-
kan patlamalar ve glinlik kullanimlari sonucu
yayilir (2,3). Bununla birlikte dogada bor saf ola-
rak hemen hi¢ bulunmaz (4). GUnluk yasantida
daha cok borik asit veya boraks formunda kul-
lanilan bor endistriyel alanda 6ncelikle fiberg-
lass Gretiminde, gozlik cami yapiminda, sera-
mik islerinde kullaniimaktadir. Borik asit gtinltik
yasantida antiseptik, antifungal ve hatta antivi-
ral 6zelligi nedeniyle yaygin olarak kullaniimak-
tadir. Diger yandan boraks suda erime 6zelligi-
ne sahip olup deterjan, kozmetik ve edustriyel
drdnlerde sertlestirici olarak kullaniimaktadir.
Bununla birlikte bilhassa insektisid olarak etkin
bir sekilde karinca, pire ve hamam boéceginden
korunmada kullanilmasi 6nemlidir (5,6). Her ne
kadar insektisid olarak ¢ok etkin toksik etkilere
sahip olsalarda memelilerde hemen hic bilinen
akut toksisitesinin olmamasi bor bilesiklerinin
kullaniminda énemli bir avantajdir. Boron eser
bir element olmasina karsin normal gelisim ve
blylme icin gerekli faktorlerden bir tanesidir.
Artrit ve osteoporozda tedaviye yardimci etki-
si yaninda insan vicudunda kalsiyum ve mag-
nezyum metabolizmasinda faydali etkileri ol-
dugu bilinmektedir(7,8). Tedaviden o6te viicuda
gunluk belli bir miktarda bor alimi gereklidir.
Amerika'da 1999 yilinda yapilan bir ¢calismada
gunlik bor ihtiyacinin 1 mg oldugu gdsteril-
mistir (9) Bor viicuda oncelikle elma, portakal,
kirmizi Gzim, kivi, avokado, findik, domates,
mercimek zeytin sogan ve patates gibi gidalarin
tiketilmesiyle dusuk dozlarda olsa da alinmak-
tadir. Yetmezligi ile ilgili herhangi bir glvenilir
veri olmamasina karsin kalsiyum, magnezyum
metabolizma bozukluguna neden olabildigi
gozlenmistir. Ayrica testosteron ve Ostrojen
kullanimi olumlu yonde etkilemekte oldugu ve
embriyolojik gelisimde gerekli oldugu yonunde
calismalar halen devam etmektedir (10). De-
neysel calismalarda kanser tedavisinde nétron
yakalayici olarak kullanildigi, hiicre zarini koru-
yucu etki yaptigi pithtilasmaya karsi koruyucu

etkisi oldugu belirlenmistir(11). Bununla birlikte
yapilan halk sagligi calismalari gibi genis 6lcekli
arastirmalarda bor bilesiklerinin Gretildigi fabri-
kalarin gevresinde yasayan insan populasyon-
larinda infertilite oranlarinin diger populasyon-
lara gbre azda olsa fazla oldugu belirlenmistir.
Bu amacla yapilan ¢ok sayida ¢alismada kesin
bir bulgu tespit edilememekle birlikte genital
sistem Uzerine olumsuz etkileri olabilecedi go-
zonlnde bulundurulmaktadir(12,13).

Kan testis bariyeri, testislerde bulunan seminifer
tabdullerin yapisindaki Sertoli hiicreleri ile farkl
tip spermatogonial seri hiicreleri arasinda mev-
cut olan ve spermatogonial seri hiicrelerinin
immun sistem ile temasini engelleyen 6zelles-
mis yapilardir. Bu bariyerin yapisinda bulunan
siki baglanti bolgeleri bu bariyerin ana yapisini
olusturur. Bu siki baglanti bolgelerinde bulunan
Claudin 1 ve Cadherin bariyerin esas bilesenle-
rini olustururlar. Metabolik, iskemik, immunolo-
jik veya travmatik etkenlere bagl olarak bu ba-
riyerde olusabilecek olasi hasarlar infertiliteye
neden olabilme 6zelligine sahiptir. Dolayisiyla
vicudun degisik bélgelerinden de bulunan bu
bariyerlerden biri olan kan-testis bariyerinin bu-
tinligunin korunmasi gereklidir (14).

Testislerde interstisyel mesafede yer alan Ley-
dig hicreleri testosteron salgisindan sorumlu-
dur ve seminifer tlbdller arasinda yaygin olarak
bulunurlar. Hicre yuzeylerinde bulundurdukla-
rn Calretinin reseptorleri immunohistokimyasal
olarak isaretleme amaciyla kullanmaktadir (15).
Bu veriler dogrultusunda calismamizda fark-
I dozlarda boraks aliminda fare testislerinde
kan testis bariyeri yapisinda gortlebilecek olasi
histopatolojik degisiklikleri molekuler dizeyde
arastirmayi amagladik.

MATERIAL AND METHODS

1. Etik Kurul: Afyon Kocatepe Universitesi De-
ney Hayvanlar Etik kurulundan onay alindiktan
sonra ¢alismaya baslandi (25/04/2018/62-Refe-
rans No:5018) .

2, Hayvanlar ve Deneyin Yapihlisi: Calismada
kullanilan ratlar Deney Hayvanlar merkezinde
deney suresince 21+1 °C sicaklk ve % 45-55



nem olan ortamda 12/12 saat 151k siklusu g6z
oninde bulundurulacak sekilde polikarbonat
kaplarda saklanip beslendi. Deney siirecinde
her biri ortalama 250-300 gm agirliginda olan
Wistar Albino cinsi toplam 24 adet erkek rat
kullanildi. Bu 6zelliklere sahip ratlar rastgele se-
¢imle her birinde 6 rat olan 4 ayri gruba ayrild.
Grup:1. Kontrol olarak belirlendi ve bu gruptaki
ratlara deney siresi olan 21 giin siirede gunlik
normal gida yaninda sadece 1 cc su gavajla ve-
rildi. Grup:2 ise Boraksin LD50 dozu'nun (5 mg/
kg) verildigi grup olarak belirlendi ve bu grup-
taki ratlara 21 gun sireyle glinlik normal gida
yaninda sadece 1 cc su i¢inde eritilmis boraks'in
LD50 dozu gavajla verildi. Grup:3 Boraksin LD50
dozu’nun 1/5'inin (1 mg/kg) verildigi grup ola-
rak belirlendi ve bu gruptaki ratlara 21 giin su-
reyle giinlik normal gida yaninda sadece 1 cc
su icinde eritilmis boraks'in LD50 dozunun 1/5'i
gavajla verildi. Grup:4'te ise ratlara ¢alismanin
baslangicindan, son gini olan 21. giine dek
sadece normal gida verilirken 21. giinde LD50
dozunun 2 kati 1 cc suda eritilerek bir kezde ga-
vajla oral olarak verildi. 12 saat sonra anestezi
altinda dekapitasyon ile sakrifiye edilen ratla-
rin sol testisleri ¢ikartildi ve fiksatifin doku icine
daha iyi gecisi icin 4 kutbundan insilin enjek-
toru ile delindi ve Bouin soltisyonuna fiksasyon
icin konuldu.

3. immunohistokimya: Alinan testisler Bou-
in solisyonunda 5 gln fikse edildikten sonra
otomatik doku cihazinda rutin histolojik takip
metoduyla takip edilerek parafin bloklara go-
mulduler. Bu bloklardan 5 p kalinlikta kesitler
poli-I-lizinli lamlar Gizerine alinarak immunohis-
tokimyasal olarak Pan-Cadherin, Claudin-1 ve
Calretinin primer antikorlari ile boyandilar. im-
munohistokimyasal boyamada 6ncelikle lamlar
Uzerine alinan kesitler deparafinize edildikten
sonra Once rehidrate edildi ve sonra Sitrat buf-
fer tamponu ile mikrodalga firinda 25 dakika su-
reyle 80 watt'da kaynatilip sogutuldu. Dokular-
daki peroksidaz aktivitesini yok etmek icin %3
H,0,+Methanol karisiminda bekletilen kesitle-
re Sekonder HRP/AEC kit icinde yer alan Protein
block damlatilip zemin boyanmasi engellendik-
ten sonra primer antikorlar olan Pan-Cadherin,
Claudin-1 (Thermovision) ve Calretinin (abcam)
damlatildi ve buzdolabinda +4 oC'de bir gece
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inkibe edildi. Ertesi giin Sekonder HRP/AEC
kit icindeki Conjugate’da 30 dakika bekletilen
kesitler sonrasinda AEC ile boyanarak 151k mik-
roskop altinda ekspresyon takibi yapildi. Zit bo-
yama i¢in Mayers Hematoksilen (Labvision) ile
boyanan kesitler su bazli kapatma soliisyonu ile
kapatildi ve 1stk mikroskobu altinda incelenip
degerlendirildi.

4, Goruntii Analizi: Isik mikroskobu altinda ya-
pilan degerlendirmede Pan-Cadherin ekspres-
yonu bazal membrana oturmus spermatogo-
nialarda yer alan hiicrelerde degerlendirilirken;
Claudin-1 ekspresyonu tibillerin orta kismina
dogru olan bélgede belirgin sekilde dikkati ce-
kiyordu. Ancak bu bolgelerin bir kisminda hticre
sayisinin saglikh hiicre sayimi yapamayacak ka-
dar yogun immunopozitivite gostermesi nede-
niyle hiicre sayimi yerine gézlemci bagimli im-
munopozitivite belirlenmesi metodu kullanildi.
Diger yandan Calretinin boyamasinda Leydig
hicre sayilari Nikon NIS Elements 4.2 Image
Analysis Software ile sayildi. Sayim sirasinda bir-
birinden farkli x20 objektif bliylitme altindaki 6
alanda mevcut Leydig hiicresi sayildi ve deger-
ler arasi farkliliklar istatistiksel olarak belirlendi.

5. istatistiksel Analiz: Calretinin boyamasi ile
elde edilen degerler SPSS for Windows (23.0) Ti-
cari Istatistiksel Analiz Programi ile analiz edildi.
Analiz sirasinda gruplar arasindaki deger fark-
hhklarini belirlemek icin One Way ANOVA me-
todu kullanildi. P<0.05 degerleri anlamli olarak
kabul edildi.

BULGULAR

Yapilan 15tk  mikroskobik incelemelerde
spermatogonialarinbazalmembranavetibulin
alt kisimlarinda Sertoli huicrelerine tutunmasini
saglayarak  kan-testis  bariyerine  destek
saglayan Cadherin ekspresyonunun (Resim
1) boraks verilen gruplarda belirgin derecede
azaldigi tespit edildi. Kan-Testis bariyerinin esas
dgesi olan siki baglanti bolgelerinin yapisinda
bulunan Claudin-1 ekspresyonunun (Resim
2) seminifer tubullerdeki tum gruplardaki
hicreler arasinda belirgin  bir  degisiklik
gostermedigi gozlendi. Leydig huicre sayiminda
ise Kontrol grubundaki degerler ile LD50/5
ve LD50 gruplan arasindaki degerlerde doza
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Pan-Cadherin

Calretinin

Resim 1: Farkli doz boraks uygulanan gruplarda Cadherin
ifadesi. (Cadherin primer antikor, Labvision).

Claudin-1

Resim 2: Farkli doz boraks uygulanan gruplarda Claudin
1 ifadesi. (Claudin 1 primer antikor, Labvision).

bagimli artis olmasina karsin buradaki degerler
arasinda istatistiksel olarak anlaml degisiklik
olmadigi tespit edildi (p>0.05). Diger yandan
21 gun boyunca normal beslenen ama son
glinde tek doz LD50x2 gruptaki Calretinin
ile immunohistokimyasal olarak isaretlenmis
Leydighticresayisininbelirgin sekilde azaldigive
LD50 doz verilen ratlardaki degerler ile bu grup
arasinda istatistiksel olarak anlamli diizeyde bir
azalma oldugu tespit edildi (p=0.003) (Resim
3 ve Sekil 1). Diger yandan diger gruplar ile
bu grup arasinda degerlerde azalma olmasina
karsin istatistiksel olarak anlamli bir azalma
olmadigi tespit edildi (p>0.05).

Resim 3: Farkli doz boraks uygulanan gruplarda Leydig

hicrelerinin  gorinimd. (Calretinin  primer antikor,
Abcam).
e (p=0.003)

ab (p>0.05) alx(p=0.05) T
10

T J_ J‘ a(p=0.003)
&) _-,J__ o=t} T

Sham LDs0

Gruplar
Emor bars: 95% CI

Sekil 1: Farkli doz boraks uygulanan ratlarda gruplar
arasinda Leydig hiicre sayisinda gorilen degisim

TARTISMA

Boraks cesitli meyve ve sebzelerde bulunan ve
insanlarigin esansiyel olan birelementtir. GUnlik
yasantida oldukca dusiik dozlarda viicuda alimi
sart olup degisik kimyasal bilesik formlari olan
boraks ve borik asit seklinde diinya Uzerinde
bulunmaktadir. Endustriyel alanlarda ve saghk
alaninda yaygin kullanim alani olan boraks ve
borik asit’e ait kesin anlamda toksikolojik veriler
bulunmamakla birlikte bilhassa yiksek dozlarda
toksik etkileri olabilecegi yoninde onemli
bulgular mevcuttur. Kullanildidi siirecte yerine
gore tedavi edici etkinligi mevcut olan esansiyel
bir elementin, yerine gore toksik potansiyelinin



olmasi bu elementin kullaniminda ¢ok dikkat
edilmesi gerekliligini ortaya koymaktadir.

Boraks toksisitesi ile ilgili yapilan ¢alismalarda
degisik celiskili sonuclar elde edilmistir.
Son donemlerde vyapilan bir c¢alismada
bor'un yuksek dozda kullaniminda bugday
genotoksisite riskinin ¢ok arttigi ortaya
konmustur (16). Diger yandan degisik dozlarda
icme suyuna uygulandiginda bor'un timik
sitokin ifadesi, hormon salgisi, antioksidan
fonksiyon, hicre c¢ogalmasi ve apoptozis
Uzerine U sekilli doz-etki egrisi olusturdugu
ortaya konmustur (17). Yapilan bir hiicre kiltird
calismasinda Hep G2 hiicre hattina degisik
dozlarda bor uygulandiginda p53 ve Bax
aracil apoptosis olustugu ortaya konmustur
(18). Testisler lizerine bor bilesiklerinin yaptigi
yan etkilerin incelendigi c¢alismalardan bir
tanesinde borik asitin yiksek dozda aliminda
yani doza bagimh olarak spermatogonialarda
DNA hasari olusturdugu ortaya konmustur
(19). Diger bir calismada ise uzun sureli borik
asiti ahminda testikuler atrofi olustugu ortaya
konmustur (20). Bununla birlikte daha 6nce
ekibimiz tarafindan yapilan genis kapsaml bir
calismamizda ayni doz uygulamasi yapilmasi
ve ayni metodoloji uygulanmasi sonrasinda
mide, karaciger, kalin barsaklar ve bobrekte
boraks toksisitesi histolojik olarak arastirilmistir.
Bu calismada mide, karaciger ve bobreklerde
uygulanan herdozdaherhangi bir histopatolojik
degisiklik yokken sadece en yiiksek dozda kalin
barsaklarda inflamatuar hiicre goécu oldugu
ortaya konmustur (21).

Bizim c¢alismamizda elde edilen bulgular
bize boraksin oral yolla uzun sureli aliminda
testisler Gizerinde doza bagimli olarak Cadherin
ekspresyonunda azalma olusturdugunu
gostermektedir. Buna  karsin  kan-testis
bariyerinin cok 6nemli 6gesi olan siki baglanti
bolgelerinin  (Tight Junction) belirteci olan
Claudin-1 ekspresyonunda herhangi bir dikkati
ceken degisiklik olmamasi boraksin kan-testis
bariyerinde oldukg¢a hafif bozulma yarattigini
ancak bu bozulmanin testis fonksiyonlarini
olumsuz dizeyde etkileyecek bir dlzeyde
olmadigini ortaya koymaktadir. Diger yandan
testosteron sentezinde 6nemli olan Leydig
hicre sayisinda LD50 dozunda bile anlamli
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degisiklikolmamasi bize glinlikalimdaboraksin
infertilite acisindan risk olusturmayacagini
gostermektedir. Diger yandan tek dozda
verilen LD50x2 dozun Leydig hiicre sayisinda
azalma yapmasina karsin kontrol grubu ile
aralarinda anlamli bir degisiklik olmamasi da
boraksa bagl infertilite riskinin ihmal edilecek
derecede dusuk oldugunu ortaya koymaktadir.
Dolayisiyla bu bulgular boraksin  normal
dozlarda gunlik alimda testislerde kan-testis
bariyeri Uzerine toksik etkisi olmadigini, ancak
yuksek oranlarda alimda azda olsa toksik etki
yaratabilmesi mumkin oldugu i¢in bilhassa
cevre kirliligi acisindan ¢ok 6nemli dnlemler
alinmasi gerekliligini ortaya koymaktadir.

KAYNAKLAR

1. Zbayolu G, Poslu K. Mining and Processing of Borates in
Turkey. Review. Mineral Process and Extract Metal 1992; 9 (1-4):
245-254.

2. Chong G.Pueyo J, Demergasso C.Los yacimientos de boratos
de Chile Review. Geol. Chile 2000; 27(1):99-119.

3. Samman S, Naghii MR, Lyons WPM, Verus AP. The nutritional
and metabolic effects of boron in humans and animals. Biol.
Trace Elem. Res 1998; 66(1-3):227-35,

4. Mokhov AV, Kartashov PM, Gornostaeva TA, Asadulin AA,
Bogatikov OA. Complex nanospherulites of zinc oxide and
native amorphous boron in the Lunar regolith from Mare
Crisium. Doklady Earth Sci 2013: 448(1) 61-63.

5. Thompson R. Industrial applications of boron compounds.
Pure and App Chem 1974; 39 (4): 547.

6. Klotz JH, Moss JI, Zhao R., Davis JrLR, Patterson RS. Oral
toxicity of boric acid and other boron compounds to immature
cat fleas (Siphonaptera: Pulicidae). J. Econ. Entomol 1994; 87 (6):
1534-1536.

7. Hussain SA, Abood SJ, Gorial Fl. The adjuvant use of calcium
fructoborate and borax with etanercept in patients with
rheumatoid arthritis: Pilot study. J Intercult Ethnopharmacol
2016; 6(1):58-64.

8. Dessordi R, Spirlandeli AL, Zamarioli A, Volpon JB, Navarro
AM. Boron supplementation improves bone health of non-
obese diabetic mice. J Trace Elem Med Biol 2017;39:169-175

9. Pizzorno L. Nothing Boring About Boron. Review. Integr Med
(Encinitas) 2015;14(4):35-48.

10. Hunt CD. The biochemical effects of physiologic amounts
of dietary boron inanimal nutrition models. Environ Health
Perspect 1994;102(suppl 7):35-43.

11. Nakamura S, Imamichi S, Masumoto K, et al. Evaluation
of radioactivity in the bodies of mice induced by neutron
exposure from an epi-thermal neutron source of an accelerator-
based boron neutron capture therapy system. Proc Jpn Acad
Ser B Phys Biol Sci 2017;93(10):821-831



144

12. Duydu, Basaran N, Ustiindag A, et al. Reproductive toxicity
parameters and biological monitoring in occupationally and
environmentally boron-exposed persons in Bandirma, Turkey.
Arch Toxicol 2011;85(6):589-600.

13. Pizent A, Tariba B, Zivkovi¢ T. Reproductive toxicity of metals
in men. Arh Hig Rada Toksikol 2012;63 Suppl 1:35-46.

14. Kierszenbaum AL. Spermatogenesis In: Histoloji ve Hiicre
Biyolojisi (Patolojiye Giris) Ceviri Ed: Prof. Dr. Demir R. 1.baski,
Ankara: Palme Yayincilik, 2006:531-550.

15. Tosun M. insan Gonadlarinin intrauterin Geligsiminin
Histolojik Degerlendirilmesi, Selcuk Universitesi Saglik Bilimleri
Enstitlist, Histoloji Embriyoloji (TIP) Anabilim Dali, Doktora Tezi-
Konya, 1998.

16. Catav SS, Geng TO, Kesik OM, Kiiglikakylz K. Effect of
Boron Toxicity on Oxidative Stress and Genotoxicity in Wheat
(Triticum aestivum L.). Bull EnvironContam Toxicol 2018 Feb 12;
doi: 10.1007/s00128-018-2292-x.

17.Jin E, Ren M, Liu W, et al. Effect of Boron on Thymic Cytokine
Expression, Hormone Secretion,Antioxidant Functions, Cell
Proliferation, and Apoptosis Potential via the Extracellular
Signal-Regulated Kinases 1 and 2 Signaling Pathway J Agric
Food Chem 2017;65(51):11280-11291

18. Wei Y, Yuan FJ, Zhou WB, et al. Borax-induced apoptosis
in HepG2 cells involves p53, Bcl-2, and Bax. Genet Mol Res
2016;15(2).

19. El-Dakdoky MH, Abd El-Wahab HM. Impact of boric acid
exposure at different concentrations on testicular DNA and
male rats fertility. Toxicol Mech Methods 2013 Jun;23(5):360-7.

20. Chapin RE, Ku WW. The reproductive toxicity of boric acid.
Environ Health Perspect 1994;102 Suppl 7:87-91.

21. Kabu M, Tosun M, Elitok B, Akosman MS. Histological
evaluation of the effects of borax obtained from different
sources in different rat organs Int. J. Morphol 2015:33(1):255-
261.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
19:145-148/Ekim/2018

OLGU YAZISI / CASE REPORT
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0z

Muskulokutan6z sinir brakiyal pleksus lateral
kordundan ayrilir. Biceps braki ve brakiyalis gibi
kaslariinnerve eder. Ulnar sinir ise brakiyal plek-
susun major terminal dalidir. Ulnar sinirin ter-
minal dali derin ulnar motor daldir. Hipotenar
kaslari innerve eder. izole travmatik sinir hasari
oldukca nadir gérilmektedir. izole travma ne-
deniyle sinir hasari gelismesi nadir bir durum-
dur. Biz bu yazida atrofi ve agrisiz gli¢stizliik ya-
kinmasiyla basvuran iki izole sinir hasari olgusu
(65 yasinda kadin ve 40 yasinda erkek) sunduk.
Olgularimizdaki muskulokutan6z ve derin ulnar
motor dal ndropatisinin tek bir travmadan kay-
naklandigini disinmekteyiz. Yapilan elektrodi-
agnostik testler, izole muskulokutan6z ve de-
rin ulnar motor sinir néropatisini gostermistir.
Manyetik rezonans goriintiileme ve elektrofiz-
yolojik calismalar bu hastaliklarin ayirici tanisin-
da faydalidir. Literatlirde izole muskulokutanoz
ve derin ulnar motor sinir hasarinin, tek bir trav-
ma nedeniyle olustugunu bildiren ¢ok az sayida
olgu sunumu vardir.
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ABSTRACT

The musculocutaneous nerve arises from the
lateral cord of the brachial plexus. It innervates
muscles such as the biceps brachi and
brachialis. Ulnar nerve is the major terminal
branche of brachial Plexus. The deep motor
branch of the ulnar nerve is a terminal primarily
motor branch of the ulnar nerve. At its origin it
innervates the hypothenar muscles. Nerve
injury due to isolated trauma is rarely seen.
Musculocutaneous and deep ulnar motor
branch neuropathy can be caused by repetitive
trauma. We present report of two cases of (65
year old female and 40 year old male) isolated
nerve injury who complaine of atrophy painless
and weakness. Electrophysiological testing
revealed a musculocutaneous and deep ulnar
nerve neuropathy. Magnetic resonance imaging
and electrodiagnostic studies may be useful in
differentiating between these conditions. In the
literature, there are very few cases in which
Isolated lesions of the musculocutaneous and
deep ulnar motor nerves lesion have been
attributed to a single trauma.

KEYWORDS: Musculocutaneous nerve, Deep
motor branch ulnar nerve, Neuropathy,
Isolated nerve injury
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GiRiS

Travmatik periferik noropatiler basi, sikisma,
gerginlik veya traksiyona bagli olarak gelisen,
fiziksel yaralanma sekline gore fokal veya mul-
tifokal 6zellik gosteren noropatilerdir (1). Tuzak
noropatiler tek sinirin 6zellikle fibro-ossedz bir
tinelden gecerken ugradigi mekanik komp-
resyona sekonder olarak gelismektedir. Tuzak
noropatilerin en sik gorilen etiyolojik nedeni
travmadir (2). Brakial pleksus genellikle C5-C8
arasindaki koklerin ventral dallari ve T1'in buyuk
boliuminun birlesmesi ile olusur. Brakiyal plek-
sus, trunkuslara; trunkuslar kordlara; kordlarda
terminal dallara ayrilmaktadir. Muskulokutano6z
sinir brakiyal pleksusun lateral fasikilinden,
ulnar sinir ise brakiyal pleksus alt trunkusunun,
medial kord liflerinden ¢ikmaktadir. Bu sinirler
tuzaklanma noktalarinda, 6zellikle de tekrarla-
yan travmalara karsi cok hassastirlar (3).

Literatirde travmaya bagli olarak gelisen izole
sinir néropatileri olgu sunumlari seklinde nadir
olarak bildirilmektedir. Muhtemel mekanizma-
nin travma sonrasi gelisebilecek tuzaklanma
oldugu dustnulmektedir. Tuzak néropatilerinin
patofizyolojisinde traksiyon, kompresyon ve
bunun sonucunda sinirde meydana gelen is-
kemik streg yer alir (4). Bu yazida nadir gorilen
travmaya bagli izole sinir ndropatisi saptanan
iki olgu sunulmustur.

Olgu 1:

Kirk yasinda erkek hasta, duvara yumruk atma
sonrasl agri olmaksizin yavas sekilde baslayan
sol Ust kol kasinda erime ve gugsuzlik yakin-
masi ile basvurdu. Norolojik bakisi biceps ve
brakiyalis kasindaki 4/5 kas glicii disinda nor-
maldi. Olgunun bilinen bir sistemik hastalig
yoktu. Laboratuvar incelemelerinde bir patoloji
saptanmadi. Sol muskulokutan6z sinir uyarimi
ile biseps braki kasindan yapilan kayitlamada,
birlesik kas aksiyon potansiyelinin saga gore
belirgin disik amplitidli oldugu saptandi
(Tablo 1). igne elektromiyografide biseps bra-
ki kasinda akut denervasyon ile ileri derecede
motor unit kaybi gozlendi (Tablo 2). Yapilan di-
ger siniriletimleri ve igne EMG degerlendirmesi
normal sinirlarda idi. Diger nedenleri dislamak
icin yapilan brakiyal pleksus ve servikal manye-

tik rezonans gorintilemesi normaldi. Fizik te-
davi programina alinan hastada kismi diizelme
olmakla birlikte takip edilmektedir.

Tablo 1: Olgularin elektrondrografik 6zellikleri

icelenen sinir Olgu 1 Olgu 2
DSAPTL (ms)  Ampliitiid (uV)  leti hua (m/s) DSAPTL (ms)  Ampliitiid (uV) ~ leti hiza (m/s)
sl duyusal 3,1 32 55 2,9 20 51
edian sinir
1 duyusal 3,4 25 54 3,4 18 49
edian sinir
>l duyusal ulnar 2,8 22 52 2,2 23 55
nir
1g duyusal ulnar 2,7 24 53 2,5 26 51
nir
BKAP DML (ms)  Ampliitid (mV)  fleti hiza (m/s) BKAP DML (ms) Ampliitiid ileti hizi (m/s)
(mv)
)l motor median 4,1 8 49 3,9 10 54
nir (APB)
1g motor median 4,0 7 48 4,2 9 50
nir (APB)
)l motor ulnar 3,2 10 51 2,8 8 51
nir (ADM)
1g motor ulnar 3,1 11 50 3,0 9 53
nir (ADM)
1g motor ulnar - - - 4,3 3,5 42
nir (FDI)
>l motor ulnar - - - 3,5 8 49
nir (FDI)
>l biceps braki 3,5 1,5
nuskulokutanoz)
33 biceps braki 30 59

nuskulokutanoz)

ADM:Abduktér digiti minim; APB:Abduktér pollicis brevis, FDI: First dorsal interosseous;
BKAP: Birlesik kas aksiyon potansiyeli, DSAP: Duyusal sinir aksiyon potansiyeli, TL: Tepe
latans, DML : Distal motor latans, mV:Milivolt, uV:Mikrovolt, ms:Milisaniye.

Tablo 2: Olgularin elektromiyografik 6zellikleri

OLGU 1

EMG

incelenen Spontan potansiyel Motor Unit Aksiyon Potansiyeli morfolojisi

kaslar Fibrilasyon Pozitif Amplitid Siire Polifazi Recr.
keskin dalga

Sol deltoid Normal Normal Normal Normal Normal Normal

Sol triceps Normal Normal Normal Normal Normal Normal

Sol biceps 1+ - Tek titk MUP aktivitesi

Sol ekstensor ~ Normal Normal Normal Normal Normal Normal

digitorum

comm.

Sol abduktor ~ Normal Normal Normal Normal Normal Normal

pollicis brevis
OLGU 2

EMG
Incelenen
kaslar

Motor Unit Aksiyon Potansiyeli morfolojisi
Amplitiid Siire

Spontan potansiyel
Fibrilasyon Pozitif
keskin dalga
Normal

Polifazi Recr.

Sag deltoid Normal Normal Normal Normal Normal

Sag fleksor Normal Normal Normal Normal Normal Normal
karpi ulnaris
Sag abduktor
pollicis brevis
Sag abduktor
diiti minimi
Sag first +2 +2 +1 +1 +1
dorsal

interosseous

Normal Normal Normal Normal Normal Normal

Normal Normal Normal Normal Normal Normal

Azalmig

Olgu 2:

Altmis yasinda kadin hasta sag elini yere vur-
duktan sonra yavas sekilde baglayan agrisiz kas
erimesinin 45. gununde dis merkezden yon-
lendirilerek noroloji poliklinigimize basvurdu.
Hipertansiyon disinda bilinen bir sistemik has-



taligr yoktu. Brakiyal pleksus, servikal ve sag el
manyetik rezonans gorintilemeleri normaldi.
Norolojik bakisi sag el birinci dorsal interosseus
kasindaki atrofi (Resim 1) ve isaret parmadi ab-
duksiyonundaki 3/5 kas glicii disinda normal-
di. Yapilan elektronéromiyografide rutin sinir
iletim calismalari normaldi. Sag birinci dorsal
interosseal kasindan yapilan kayitlamada ulnar
sinir birlesik kas aksiyon potansiyel amplittudu
sola gore %50'den daha fazla dustik olarak sap-
tanirken, ulnar sinir motor distal latansi biraz
gecikmisti (Tablo 1). igne EMG'de birinci dorsal
interosseal kasinda akut ve kronik denervasyon
bugular saptandi (Tablo 2). Fizik tedavi prog-
ramina alinan hastada kismi diizelme olmakla
birlikte takip edilmektedir.

Resim 1: Sag el birinci dorsal interosseus kasinda atrofi

TARTISMA

Periferik sinir yaralanmalarinda goérilen kuvvet
kaybinin derecesi, sinir yaralanmasinin yeri ve
siddetine baglidir. Karpal tlinel, ulnar oluk, kol
dis kismi, fibula proksimalindeki kaput fibula ve
tarsal tiinel travmaya hassas bolgeler arasinda-
dir. Bu belirtilen bolgelerde, tekrarlayan travma
veya nadiren tek bir travma sonrasi ilgili bolge-
deki sinirde tuzaklanma gelisebilmektedir (5).
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Periferik sinirler akut (néropraksi, gecici iskemi)
ve kronik sekilde tuzaklanabilmektedir. Travma-
nin siddeti, stiresi ve tipine gore klinik degisken-
lik gorilebilmektedir (1). Akut tuzak néropati
patofizyolojisinde gecici iskemi oldugundan,
tablo genellikle geri donuslidir. Akut lezyon-
larda miyelinin i¢ ice girmesi gorulurken, kronik
lezyonlarda miyelin hasari s6z konusudur (2).

Muskulokutandz sinir brakiyal pleksusun lateral
fasikiliinden c¢ikip, asagi ve disa dogru ilerleye-
rek korakobrakiyalis kasini deler ve biseps braki
ile brakialis arasinda distale uzanir. Muskuloku-
tanoz sinirinin en sik tuzaklanma yeri korakob-
rakialis kasini deldigi yerdir. Sinir lezyonunda
biseps ve brakialis kasinda zayiflik, atrofi ve 6n
kol lateral yiziinde duyu kaybi gortlir. Etiyo-
lojide agir egzersiz, pozisyonel, travma, omuz
dislokasyonu, klavikula kirgi ve omuz cerrahi-
si gibi iatrojenik nedenler ve Parsonage Turner
gibi sendromlar yer almaktadir (6).

Ulnar sinir, brakiyal pleksus medial fasikuliniin
terminal dalidir. Ulnar sinir ele ulnar arter ile bir-
likte Guyon kanalindan girer. Ulnar sinir kanal
icinde motor ve duysal dallara ayrilir. Guyon ka-
nalindaki tuzaklanmalarda basi bélgesine gore
motor defisit, duyusal defisit veya her ikisinin
kombinasyonlari seklinde bulgular ortaya cika-
bilir. Ulnar sinirin el bileginde dort tuzaklanma
bélgesi vardir. Uclincii tip de derin motor dal hi-
potenar kaslari innerve ettikten sonra avug icin-
de hasara ugrar, olgumuzda oldugu gibi duyu
kaybi olmadan intrensek kaslari iceren gli¢ kay-
bi gorilir. Ulnar sinir derin dal etkilenimi yapa-
bilen etiyolojik nedenler arasinda, kronik mes-
lek travmasi, kemik kiriklari, aberan arter, lipom,
norofibrom, gangliyom ve enflamasyon yer alir
(7). Bizim bilgimize gore literatlirde tek travma
ile guyon noropatisi yoktur.

Literatlrde rugby ile beyzbol oyuncularinda ve
humerus proksimalindeki osteokondroma bag-
lrizole muskulokutandz sinir ndropatisi gelistigi
bildirilmistir [8]. Travmatik olmayan izole mus-
kulokutanoz sinir noropatisi, travmatik olanlara
gore ¢ok nadir goriilmektedir (9). Bir calismada
yorucu bir egzersiz sonrasi izole muskulokuta-
noz sinir noropatisi gelisen ve fizik tedavi ile 3
ayda klinigi tamamen duzelen bir olgu sunul-
mustur (10). Diger bir calismada ise agir bir fi-
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ziksel aktivite sonrasi, izole muskulokutanoz
sinir néropatisi gelisen g olgu bildirilmis ve ol-
gularin birinde sekel olarak biseps kas gui¢siiz-
[Ggu kalirken digerlerinin tamamen duizeldigi
bildirilmistir (11). Boyle olgularda sadece biseps
kasinda gli¢suzliik gorilirken, deltoid ve diger
kas glicleri normaldir. Ayirici tanida biseps kas
riptlrd, brakiyal pleksopati ve servikal radiku-
lopati distindlmelidir (11).

Travma, gangliyonlar, lepra, fibréz bant, artrit,
diyabetes mellitus, koltuk degnegine bagliuzun
sureli basi, titresimli alet kullanimi, sinovayl kist,
parmal karpal ligament, bisiklet stirmenin izole
olarak ulnar derin palmar motor dal etkilenmesi
yaptidi bildirilmistir (12). Seror’'un yapmis oldu-
gu bir calismada spor ile iliskili 8 ulnar néropati
olgusu bildirmistir. Bunlardan 5'i bisiklet binme,
2’si kayak ve 1'i bliytk balik avciligi sporu sonra-
sindaydi. Olgularin hepsinde duyusal yakinma
yok iken motor zaafiyet vardi. Sporun birakil-
masindan 2-6 ay sonra bulgular tamamen du-
zelmisti. Ayni ¢calismada spor ve spor ile iligkili
olmayan ulnar néropati olgulari karsilastiriimis
ve spor iliskili olanlarda ulnar derin palmar mo-
tor dalin daha sik etkilendigini saptanmistir (5).

Travma sonrasi gelisen izole sinir noéropatile-
ri olgu sunumlari seklinde bildirilmistir. Her iki
olgumuzunda klinik baslangici agrisiz ve yavas
sekilde ilerleyen kas erimesi seklinde olmasi,
yapilan servikal ve brakiyal pleksus gortntile-
meleri normal olmasi; tek bir travma sonrasi ge-
lisen tuzaklanma ve buna bagl olarak gelisen
izole sinir hasarini distindurmustir. Genelde
etiyolojide tekrarlayan mikrotravmalar yer alsa
da olgularimizda tek bir kiint travma Oykusu
vardi. Bu agidan literattire tek bir travmanin da
izole sinir hasari yapacagi konusunda katki ya-
pacagini distinlyoruz.
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0z

Distrosfik epidermolizis biilloza (DEB), bil olu-
sumunun dermoepidermal bileskenin dermal
yuziinde, bazal laminadaki ayrilma nedeniyle
gelistigi bir Epidermolizis Bulloza (EB) tipidir.
Bu hastalarda travma ile olusan mekanik biil-
lerin agilmasi enfeksiyona neden olabilir. DEB
olan olgularda cerrahi girisim, 6zellikle batin
cerrahisi gerekirse insizyon ve cerrahinin gere-
gi olusacak buillerin enfekte olmamasi icin ge-
rekli 6zenin gosterilmesi gerekir. Bu makalede,
bilgilendirilmis onam formu alinan, DEB tanisi
olan perfore apendisit nedeni ile laparoskopik
apendektomi yapilmis olan 16 yasindaki hasta
sunulmustur. Cerrahi 6ncesi ve sirasindaki giri-
simlerin ciltte en az travma ve enfeksiyonuna
neden olacak planla gerceklestirilmesi; 6zellik-
le daha az invaziv olan laparoskopik yaklasimin
tercih edilmesi bu ve benzeri olgularda kompli-
kasyonlari azaltabilecek yaklasim seklidir.
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ABSTRACT

Dystrophic epidermolysis bullosa (DEB) is an
epidermolysis bullosa (EB) type that bulla for-
mation develops on the dermal surface of the
dermoepidermal component due to splitting in
the basal lamina. In these patients, opening of
mechanical blisters caused by trauma can lead
to infection.

In cases with DEB, surgical intervention, espe-
cially in the case of abdominal surgery, requi-
res careful attention to prevent infection of the
blisters caused by incision and surgery. Here we
present a 16-year-old male having DEB who had
undergone laparoscopic appendectomy with a
diagnosis of perforated appendicitis. Preopera-
tive and postoperative interventions have to be
planned to cause minimal trauma and infection
to the skin and preference for a less invasive la-
paroscopic approach is the approach that can
reduce complications in such cases.

KEYWORDS: Epidermolysis bullosa, Dystrophic
epidermolysis bullosa, Perforated appendicitis,
Laparoscopic appendectomy
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GiRiS

Epidermolizis biilloza derinin frajilitesinde artis
ile ortaya ¢ikan tekrarlayici mekanik bul olusu-
mu ile karakterize ¢ok sayida bozuklugu icine
alan bir grup hastaliktir. Distrosfik epidermolizis
billoza (DEB), bul olusumunun dermoepider-
mal bilegskenin dermal yuziinde, bazal lamina-
daki ayrilma nedeniyle gelistigi bir EB tipidir (1).
DEB otozomal dominant yada resesif gecis gos-
terir. Tim subgruplarinda ankraj fibrillerin bile-
seni olan protein-kollajen VII' nin yoklugu ya da
azalmasi s6z konusudur.

Bu hastalarda mindr travmalarla birlikte olu-
san mekanik biller steril olarak patlatilmali ve
atravmatik pedler ile kapatiimalidir. Agilan bul-
lerin enfeksiyonu ile sepsise bagh kaybedilen
hastalar literaturde bildirilmistir (2-4). Bu hasta
grubunda cerrahi girisim planlanirken, yapila-
cak insizyonun yeri, yaranin temiz, kontamine,
kirli veya enfekte olmasi durumunda ortaya ¢I-
kacak muhtemel biil enfeksiyonlari dikkate alin-
malidir. Bu nedenle, hastanin ameliyat oncesi
hazirligi, anestezi ekibinin girisimleri, hastanin
masa pozisyonu ve cerrahi mudahalenin her
asamasinda en az travmave enfeksiyona neden
olacak yaklasimlar tercih edilmelidir. Bu maka-
lede, DEB tanisi ile takipli olan bir olguda, per-
fore apendisit nedeni ile yapilan laparoskopik
apendektomide girisim sirasi ve sonrasi seyir ve
DEB tanili olgularda cerrahi girisimlere iliskin li-
teratlir taramasi yer almaktadir.

OLGU SUNUMU

Dogum sonrasi ciltte bul olusumu ve soyulma-
lar nedeniyle 2 aylik iken distrofik epidermolizis
bulloza tanisi alan; daha sonra her iki el ve her
iki ayakta fibrotik fleksiyon kontrakttirleri nede-
niyle 6 kez opere edilmis olan 16 yasinda erkek
hasta 4 gun Once baslayan karin agnsi ve
kusma sikayetleri ile klinigimize basvurdu.
Hastanin hikayesinden, basvuru 6ncesi baska
bir merkezde degerlendirilerek, 15 guinde bir
diskiladigi ve kabizlik 6ykust olmasi nedeniyle
lavman yapilarak sivi  tedavisi  verildigi,
agrilarinin azalmasi Uzerine taburcu edildigi,
ancak ayni merkeze karin agrisi nedeni ile
tekrar basvurmasini takiben perfore apendisit

on tanisiyla tarafimiza yonlendirildigi 6grenildi.

Hasta acil serviste degerlendirildiginde hafif
dehidrate ve atesinin 38,10C oldugu saptandi.
Hastanin alt ve Ust ekstremitelerinde bilateral,
ekstremitelerini tamamen kaplayacak sekilde
atravmatik sargilar vardi. Batin muayenesinde,
palpasyon ile kolonun gaita yiiki ile dolu ol-
dugu; sag alt kadranda hassasiyet, rebound ve
lokalize defans bulgularinin mevcut oldugu tes-
pit edildi. Laboratuvar tetkiklerinde 16kositoz ve
INR'de uzama, radyolojik incelemede ise ayakta
direk batin grafisinde tiim kolonda yogun gaita
yuku izlenirken, hava sivi seviyesi gozlenmedi
(Resim 1).
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Resim 1: Preoperatif ayakta karin grafisi.

Ultrasonda, sag alt kadranda 9.5 mm capinda
kor sonlanan duvar kalinhigr artmis ve yer yer
diizensiz goriinimde perfore apandisit ve en
blyigi 11 mm capta belirginlesmis lenf nod-
lar; apandisit komsulugunda icerisinde hava
ekojenitelerinin izlendigi, seviyelenme veren
38x17 mm boyutta apse ile uyumlu gorinim
tanimlandi.



Hasta DEB ve perfore apendisit on tanisiile aile-
sinden aydinlatilmis onam formu alinmasini ve
preoperatif hazirligini takiben operasyona alin-
di. Hastanin anestezi verilmesi sirasinda maske-
ye bagli burun lzerinde ve entiibasyon tupu-
ne bagl Ust dudak kenarinda bill6z lezyonlari
olustugu izlendi. Hastanin ekstremitelerindeki
sargilar nedeni ile periferik damar yolu yerine
santral venoz kateter takildi. Santral kateter USG
esliginde tek ponksiyonla perkiitan olarak ta-
kilmasina ragmen, kateter takilmasi esnasinda
hastanin steril ortilmesine bagl frontal bolge-
de yaklasik 3 cm ¢apinda bl olustugu goruldu.
Takilan santral kateter steril gazli bez ile kapa-
tildiktan sonra cerrahi file ile boyunda sabitlen-
di; cilde sutiire edilmedi. Hasta boyanirken cilt
surtinmeden korundu. Steril ortilemeyi taki-
ben gobekten 5 mm kamera portu ve sol kad-
randan 5 ve 10 mm vidali calisma portlari girildi.
Portlar cilde siture edilmedi. Batina girilmesini
takiben, batin ici apse drene edildi. Apendiksin
orta 1/3'lik kisimdan perfore oldugu ve butin-
lGguni kaybettigi izlendi. Apendektomi yapildi.
Karin ici bol ilik serum fizyolojik ile yikandi ve
apendiks port girisinden cilde temas etmeden
karin disina alindi. Portlar cekildikten sonra fas-
ya ve cilt alti 4/0 vicryl ile kapatildi. Cilt doku
yapistiricisi kullanilarak kapatildi. Cerrahi sira-
sinda port giris yerlerinin hemen etrafinda cilt-
te soyulmalar izlendi. Steril gazli bez ile pansu-
mani yapildiktan sonra lizerine atravmatik ped
konuldu. Cerrahi file ile pansuman sabitlendi.

Hastanin pansumanlari, Plastik ve Rekonstrik-
tif Cerrahi bolumu ile konsulte edilerek, steril
kosullarda fusidik asit iceren steril pansuman
malzemesi UGzerine atravmatik cerrahi ped ko-
nularak yapildi. Pansuman Uizerine cerrahi file
gecirilerek cildi tahris edebilecek malzemeler-
den kaginildi. Postoperatif yara yeri komplikas-
yonu olusmadi (Resim 2).

Hasta postoperatif erken dénemde mobilize
edildi. Cerrahi sirasinda minimal travmalar ge-
lisen bolgelerde postoperatif yara bakimi ile cilt
ve yara yeri enfeksiyonunun 6nuine gecildi. Has-
ta, postoperatif dérdiincti giinde taburcu edildi.

TARTISMA

EB tipleri kaltsal gecis sekli, billerin ayrisma
seviyesi, lezyonlarin klinik ve morfolojik 6zel-
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Resim 2: Ameliyat sonrasi port giris yerlerinin gériinimda.

likleri, hastaligin yaygin ya da sinirli olusu, deri
disi komplikasyonlara gore siniflandinlir. Jun-
ctional EB, DEB ve Kindler sendromunda deri
ve mukoza tutulumu vardir. Bu U¢ grup kotu
prognozlu seyreder. Sekeller genellikle izlenir
ve erken 8lim gorilir. Olime neden olan et-
kenler cocuklarda baslica enfeksiyonlarken;
genc eriskinlerde bobrek yetmezligi ve agresif
deri timorleridir (5). Bircok infant derinin soyul-
masli sonrasi gelisen enfeksiyonlara bagh sepsis,
elektrolit imbalansi, protein kaybi ve dehidra-
tasyon nedeniyle kaybedilmistir (6,7).

Bicak¢l ve arkadaslari tarafindan yapilan olgu
sunumunda, kliniklerinde pilor atrezisi nedeniy-
le 2 hastaya laparotomi yapilmis ve her iki hasta
da cilt lezyonlarinin enfekte olmasi sonrasinda
gelisen ciddi sepsis nedeniyle postoperatif yir-
mi tguincu gun ve ikinci ayda kaybedilmistir (6).
Diger bir calismada ise yine pilorik atrezi nedeni
ile opere edilen ve EB tanili 10 olguda %70 mor-
talite verilmistir (7). DEB tanisi ile takip edilen
olgularda cerrahi girisim gerektiginde, morbidi-
te ve mortaliteyi dusiirmek igin; yara yeri veya
olusan travmatik bullerin enfeksiyonuna neden
olabilecek endojen ve eksojen nedenleri en aza
indirme cabasi icinde olmak gerekir. Bu 6zellikle
cerrahi yara yerinin kontamine veya kirli enfek-
te olma olasihgi yuksek olan batin cerrahisinde
one cikar. Bu calismada sunulan perfore apen-
disit ve batin ici abse nedeni ile opere edilen
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olguda, laparotomi yerine laparoskopinin ter-
cih edilmis olmasinin DEB dikkate alindiginda
avantajlari oldugu soylenebilir. Laparoskopi ile
hem cerrahi travma ve buna bagl bil olusumu
daha az olusurken, batin icin endojen enfeksi-
yon kaynaginin disari ve dolayisi ile yara yeri ve
bullerle temasi da daha az olur.

EB olan olgularda cerrahi planlama yapilirken
cerrahi travma ve enfeksiyonu en aza indirecek
yontemin secilmesi gerekir. Stehr ve arkadaslari,
beslenme destedi acisindan epidermolizis biil-
loza tanili olgularda cilt ve mukozada olusabile-
cek travmayi en aza indirmek icin endoskopi ya-
pilmadan peruktan gastrostomi yapilmasini (8);
Golla ve arkadaslar ise epidermolizis biilloza
tanisi almis 6zofagus darliklari nedeniyle flek-
sibl 6zofagoskopi esliginde balon dilatasyon
yapilan olgularda oral mukozanin korunmasi
icin agiz ici yumusak gazl bezler ile kaplamayi
ve airway yerlestirmeyi dnermislerdir (9). Bizim
olgumuzda da gerek cerrahi 6ncesi hazirlik ya-
parken, gerekse damar yolu tercihinde ve lapa-
roskopi icin port girisinde cildi en az travmatize
edecek sekilde yaklasim planlamasi yapilmis,
buna ragmen az sayida ve minor cilt travmala-
rinin dnline gecilememistir. Hastanin postope-
ratif takibinde Plastik Cerrahi bolimuiniin dne-
rileri ile yara bakimi yapilmasi hastamizda ciddi
bir komplikasyonla karsilasmamizi engelleyen
etkendir.

Bu hastalarda 3. basamak saglk hizmeti verecek
kurumlarda, yogun bakim hizmetinin yeterli ol-
dugu ve multidisipliner yaklasimin saglanabile-
cegi sartlarda cerrahi planlama yapmak gerekir.
Elton ve arkadagslari tarafindan 19 yasinda kiz
hastaya epidermolizis bulloza nedeniyle 6zo-
fagusta gelisen biil ve (lserlere bagl 6zofagus
darliginda faringogastrik kolon interpozisyo-
nu cerrahisi yapiimistir. Hasta cerrahi sonrasi
yuksek morbidite ve mortalite riskinden dolayi
yogun bakim sartlarinda acil midahale yapila-
bilecek kosullarda takip edilmis, multidisipliner
yaklasimin ve ideal yogun bakim sartlarinin
onemi bu calismada vurgulanmistir (10).

EB tanisi olup, akut batin nedeni ile opere edi-
lecek ve batin icinin perforasyon ve apse gibi
nedenlerle kirli oldugu olgularda, laparoskopik
eksplorasyonla baslamak cerrahiye bagh cilt
travmasi ve lezyonlarin enfeksiyon olasiligini

azaltir. Laparoskopi yapilan hastalarda, bizim
olgumuzda tercih ettigimiz gibi port yerlerinin
sutlire edilmemesi, doku yapistiricisi kullanimi
da travma olasihigini azaltir. Postoperatif yara
bakiminin 6zenli yapilmasi, bdlgenin cerrahi
file ile korunmasi da mevcut kiiclik cilt travma-
larinin ciddi komplikasyonlara neden olmasini
engeller.
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Diinya genelinde halihazirda yaklasik 37 milyon
kiside bulunan kazanilmis immdn yetersizlik vi-
risu (HIV) giderek daha fazla sayida insani etki-
lemekte ve bu nedenle, 6nemli bir saghk
sorunu olarak kabul edilmektedir. Turkiye ise
HIV'iin az gorialdagu ulkeler arasinda yer
almaktadir. Cocukluk c¢agi HIV olgularinin
%90'Indan perinatal yolla gegis sorumludur ve
antiretroviral profilaksi ile gecis riski %1’'in
altina dusurtlmustir. HIV  enfeksiyonunun
mortalite ve morbiditesi distnildigu vakit
koruyucu tedavinin komplikasyonlar goze
alinabilir fakat olasi toksisite yonlinden
hastalarin yakin izlemi gerekmektedir. HIV
olgularinin engellenmesi buylk oranda pe-
rinatal strecin dogru yénetimiyle mimkindur.
Burada HIV pozitif annelerden dogmus olan iki
olgu incelenmis ve literatiir esliginde perinatal
yonetim slreci gozden gecirilmistir.
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ABSTRACT

Already existing in 37 million people worldwide,
human immunodeficiency virus (HIV) tends to
affect more people and, thus, it has become
a significant health problem. Turkey is one
of the countries where HIV infection is rarely
seen. Transmission is vertical at %90 of HIV (+)
infants and perinatal transmission of HIV has
been reduced to less than 1% with the use of
antiretroviral drugs. The risk of complications
related with this prophylactic treatment
might be accepted when relatively higher
morbidity and mortality of HIV infection is
considered. Meanwhile close follow-up of
patients is required due to possible toxicity.
The transmission of HIV into newborns can be
prevented with appropriate management of
the perinatal period. This report describes the
perinatal management of two newborns that
were delivered by HIV (+) mothers.

KEYWORDS: Fetomaternal infection transmis-
sion, human immunodeficiency virus, newborn
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GiRiS

Diinya genelinde halihazirda yaklasik 37 milyon
kiside bulunan kazanilmis immun yetersizlik vi-
risu (HIV) giderek daha fazla sayida insani etki-
lemekte ve bu nedenle, 5nemli bir saglik sorunu
olarak kabul edilmektedir (1). Amerika Birlesik
Devletleri'nde yilda 44.000 yeni HiV vakasiyla
karsilasilirken, HIV sikhiginin en yiksek oldugu
(%67) bolge Afrika’dir (2,3). Tirkiye ise HIV'in az
gorildigu ulkeler arasinda yer almaktadir.
Tirkiye'de 1985-2015 yillari arasinda toplamda
11307 HIiV ile infekte olgu bildirilmistir (4).
Virlis daha ¢ok Ureme cagindaki geng eriskin
populasyonu etkilemektedir. Cocukluk cagi
HIV olgularinin %90'Indan perinatal yolla gecis
sorumludur fakat antenatal, intrapartum ve
postnatal antiretroviral profilaksi kullanimi ile
gecis riski % 1’'den daha dusuk bir seviyeye
dusdrdlmustir (5). Tarkiye’de HIV olgulari,
bulasma yollarina gore incelendiginde; 2013
yili icinde %0.7 oraninda (10 olgu) anneden
bebege gecis oldugu bildirilmistir. Ancak bu
raporda, %51.6 oraninda bilinmeyen bulas
yolu oldugundan g6z oOnine alindiginda
gercek rakamlari tam olarak yansitmadigi
soylenebilir (6). Burada HIV pozitif anne bebegi
olan iki olgu vasitasiyla perinatal donemin
yonetimi ve devaminda koruyucu tedavi
literatlr esliginde sunulmustur.

OLGU 1

Otuzbes yasindaki HIV (+) annenin sebebi
belirlenemeyen oligohidramniyosla komplike
olan ilk gebeliginden ilk yasayan olarak
sezaryenle gebeligin 38. haftasinda dogan
erkek bebek ye-nidogan Unitesine yatinidi.
Vicut agirhigr 3230 gr(75-90p), boyu 48 cm
(50-75p) ve bas cevresi 34 cm (50-75p) olan
hastanin yapilan sistemik muayenesi normaldi.
Hastanin annesinin dogumdan 3 hafta 6nce
HIV tanisi aldigi ve bu nedenle tenofovir/
emtrisitabin (2x300/200 mg), nevirapin (1x200
mgq) ile antiretroviral tedavi baslandigi, dogum
eylemi sliresince de zidovudin ile koruma
tedavisi verildigi 6grenildi. Annenin tedavi
baslangicinda 785633 kopya/ml olan viral yiki
dogum oOncesi 1582 kopya/ml idi. Postnatal
vicut banyosu yaptirilip mama ile beslenmesi
saglanan hastaya zidovudin 4 mg/kg/doz
ginde 2 kez olmak uzere koruyucu tedavi
baslandi. Hastanin anti-HIV pozitif olarak

degerlendirilmesi Gizerine dogrulama testi gon-
derildi ve 0 kopya/ml bulundu. Cocuk enfeksi-
yon hastaliklari bélimi tarafindan koruyucu
tedavi baslandi.

OLGU 2

Otuz dokuz yasindaki HIV (+) annenin ikinci
gebeliginden ilk yasayan olarak sezaryen ile
gebeligin 35. haftasinda dogan kiz bebek ye-
nidogan uUnitesine yatirildi. Vicut agirhgi 2240
gr (50-75p), boyu 48cm (75-90p), bas cevresi
32cm (50-75p) olarak olc¢lilen hastanin sistemik
muayenesi normaldi. Annenin ilk gebeginin ilk
trimester icinde dusuikle sonuclandigr 6grenil-
di. Annenin suyunun gelmesinden 16 saat son-
ra hastaneye basvurdugu 6grenildi. Annesinde
yirmi saatlik erken membran riptiru dykusu
olan hastaya erken neonatal sepsis (EMR) pro-
filaksisi icin antibiyoterapi baslandi. Annenin ilk
gebeliginden 6nce yaptirdigi testlerde HIV ne-
gatif oldugu fakat iki gebelik arasinda gecirdi-
gi trafik kazasi sonrasi masif kan transflizyonu
aldigi 6grenildi. Hastanin annesinin 2. trimester
basinda HIV tanisi aldigi, bu nedenle lopina-
vir+ritonavir (2x200 mg), emtrisitabin/tenovofir
disoproksil (1x200/245mq) tedavisi baslandigi,
tedaviye dogumdan 3 hafta 6nce raltegravir
(2x400 mq) eklendigi ve dogum eylemi boyun-
ca da zidovidin ile koruma tedavisi verildigi 69-
renildi. Annenin viral ylkinin tedavi baglangici
ile birlikte 899979 kopya/ml'den dogum 6ncesi
1358 kopya/ml’ye distigu belirlendi. Postnatal
vucut banyosu yaptirihp mama ile beslenmesi
saglanan hastaya zidovudin 4mg/kg/doz giin-
de iki kez olmak Uzere ve nevirapin 3 doz halin-
de (birinci doz dogumdan sonra 48 saat icinde;
ikinci doz, ilk dozdan 48 saat sonra ve Uguncl
doz, ikinci dozdan 96 saat sonra) verildi. Bebek
anti-HIV pozitif olarak degerlendirildi Gonderi-
len dogrulama testi 0 kopya/ml bulundu. Hasta-
nin dis merkez cocuk enfeksiyon hastaliklarinin
takibine girdigi 6grenildi.

TARTISMA

Perinatal siirecin dogru yonetimi, son on yil
icinde pediyatrik HIV olgularinin ortaya c¢ik-
masini onemli 6lclide engellemistir. Perinatal
surecin dogru yonetimi; gebe kadinlarin HIV
bakimindan degerlendirilmesini, gebelik stre-



since Ozellikle kombine antiretroviral tedavinin
baslanmasini, HIV (+) annelerin sezaryen ile
dogurtulmasini, yenidogana koruyucu antiret-
roviral tedavi uygulanmasini ve anne suti ve-
rilmemesini icermektedir (7). Prenatal antiretro-
viral tedavi, anneden bebege enfeksiyon gecis
oranini %1'in altina diistirmustdr. ilk kez 1994'te
zidovudin kullanilarak baglayan antiretroviral
tedavinin zaman icinde U¢li kombine ilag ter-
cihine evrildigi gorilmektedir (8,9). Kombine
antiretroviral tedavi alan hastalarla tek basina
zidovudin verilen hastalari karsilastiran genis
caph bir calismada, her iki protokol icin anne-
den bebege gecis orani %2'nin altinda tespit
edilmis olmakla birlikte kombine tedavide bu
oran %0.5 ve tek basina zidovudin kullanimin-
da %1.8 olarak bulunmustur (10). Bu yazida in-
celenen iki olgunu annesine de gebelikte tani
konulmustu ve tant ile birlikte prenatal donem-
de kombine tedavi ve dogum eylemi boyunca
zidovudin inflizyonu almislardi. Olgularin anne-
lerine gebelik stresince verilen kombinasyon
tedavilerinin icerigindeki farklihgin sebebi has-
talarin ayr merkezlerde takip edilmelerine ve
sorumlu klinisyenlerin ilag tercihlerindeki fark-
hliga baglandi. Ancak, her iki bebegin de dog-
rulama testlerinin 0 kopya/ml bulunmasi bize
etkinlik acisindan fark olmadigini distinddrda.
HIV (+) gebelerin sezaryenle dogurtulmasi, pe-
rinatal gegisi %2 oraninda azaltir. Bu sebeple,
bu yazida tartisilan olgulara da sezaryenle do-
gum yaptirildi (11). Son arastirmalara gore, bir
yilda meydana gelen 260.000 yeni pediyatrik
HIV vakasinin yarisinin emzirme ile ilgili oldu-
gu distnulmektedir. Anne sutl yerine formu-
la mama ile beslemenin, virlisiin bebege gecis
riskini %44 oraninda engelledigi bildirilmistir
(7). Bu nedenle, tanimlanan iki olgu, dogumdan
itibaren formiila mama ile beslendi.

Standart profilaksi, viral yuka diistk olan ve do-
gum oncesi antiretroviral tedavi alan HIV (+) an-
neden dogan bebeklere dogum sonrasi alti haf-
ta boyunca zidovudin verilmesidir. Viral yukin
1000 kopya/ml'den yuksek oldugu ve dogum
oncesi antiretroviral tedavi almamis HIV (+) an-
nelerden bebeklerde zidovudine ilave olarak
yasamin ilk haftasi G¢ doz nevirapin uygulan-
masi Onerilir (11). Ek olarak, bulas riskinin yuk-
sek oldugu enfekte bebeklere dogum sonrasi
kombine antiretroviral tedavi verilerek latent

155

viral rezerv sinirlandirilabilir fakat bu yaklasi-
min guvenilirligi ile ilgili veriler yeterli degildir.
Mandelbrot ve arkadaslari, zidovudin+lamuvi-
din alan bebeklerle yalnizca zidovudin alan be-
bekleri karsilastirmis; iki grup arasinda yasamin
1. ayinda ortaya ¢ikan orta ya da agir derecede
anemi ve notropeni sikligr bakimindan anlamh
fark bulamamistir (12). Nielsen-Saines ve mes-
lektaslari, zidovudin, zidovudin+nevirapin ve
Ucli kombine tedavi (zidovudin+lamuvudin+-
nelfinavir) alan hastalari karsilastirmis ve Ucl
kombine alanlarda daha fazla nétropeni komp-
likasyonu gelistigini saptamistir (13).

Bu yazida incelenen olgulardan birine dogum
sonrasl yalnizca zidovudin profilaksisi verilirken
digerine zidovudin+nevirapin tedavisi uygulan-
di. HIV enfeksiyonunun nispeten yuiksek morbi-
dite ve mortalitesi dustinuldiginde koruyucu
tedavinin komplikasyonlari goze alinabilir an-
cak olasi kimyasal toksisite yoniinden hastalar
yakin izlenmelidir. Dolayisiyla, iki olgu da not-
ropeni, anemi, hiperbilurubinemi ve karaciger
fonksiyon bozuklugu agisindan takibe alinmis-
tir. Hastalarin biri 4 ay digeri 2 ay boyunca takip
edilmis; bu siire icinde herhangi bir komplikas-
yon gelismemistir.

Enzim iliskili immuanoabsorban test (ELISA) ve
Western blot teknigiyle, onsekiz aydan kiguk
bebeklerde, plasentadan gec¢en immiinglo-
bulin G belirlenmesi; annedeki enfeksiyonu
gostermekle birlikte bebegin enfeksiyonu hak-
kinda kesin bilgi vermemektedir. Nitekim bu
yazida tanimlanan HIV (+) bebekte dogrulama
testi olarak HIV DNA polimeraz zincir reaksiyo-
nu (PCR) bakilmistir ve her ml icin kopya sayisi
0 bulunmustur. On sekizinci aydan sonra baki-
lan HIV antikor testinin pozitif olma-
si bebekteki HIV enfeksiyonunun daha kesin
bir gostergesidir. Yenidoganlarda HIV antikor
Olcumu yeterli olmayabileceginden HIV DNA
PCR ya da viral kultir gerekebilir. Test sonucu
pozitifse hemen tekrarlanmali; test sonucu
negatifse, U¢ veya dort ay sonra PCR veya viral
kaltur tekrar calisilmahdir (14).

Ulkemizde az gérilen HIV enfeksiyonu g6z
onitne alindiginda, bu iki olgu tanimlanarak
pediyatrik HIV olgularinin engellenmesinin bu-
yuk oranda perinatal stirecin dogru yonetimiyle
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muimkun oldugu vurgulanmistir. Yenidoganlar-
da koruyucu tedavi planlanirken annenin viral
yuku g6z ontinde bulundurulmalidir ve ilaglarin
yan etkileri yakindan takip edilmelidir.

Hastalarin  ailelerinden bilgilendirilmis

onam alinmistir.
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Astim havayolu inflamasyonu ile seyreden cesitli klinik
ozelliklere sahip bir hastaliktir. Diinyada yaklasik 300
milyon insani etkileyen bir inflamatuvar hastaliktir. Astim
semptomlari alerjenler gibi risk faktorlerinden kaginarak
ve etkili inhaler tedavi ile kontrol altina alinmaktadir.
Astimh hastalarin biyik bir cogunlugu uygun tedavi
ile kontrol altina alinmaktadir. Astimh hastalarin %
5-10'unu olusturan zor astim klinisyenler icin tanimi
ve tedavisi hala zor bir grubu olusturmaktadir. is giicii
kaybi ve ekonomik maliyet agisindan yuksektir. Uygun
tedaviye ragmen bazi olgularin kontroli zorlasmaktadir.
Standart tedavi ile kontrol edilemeyen, steroide bagimli
veya direncli astim olgularini icermektedir. Astima bagli
Olumlerin cogu agir olan veya stabil olmayan grupta
gorulmektedir. Heterojen bir hastalik olan astimda farkli
fenotipler vardir ve net olarak anlasiilmamistir. Tedavi
yonetimiicin multidisipliner yaklasim gerekmektedir. Agir
astim hastaligin ilk yillarinda veya yillar sonra gelisebilir.
Agir astimda fenotipe 6zgu tedaviler gliniimiizde 6nem
kazanmistir ve tedavi maliyeti yliksektir. Genetik, cevresel
faktorler, yas ve hastalik siresinin agir astimda roli
olduguna dair kanitlar vardir. Ozellikle genetik ve cevresel
faktorler agir astimda 6nemli rol oynamaktadir. Agir astim
oldugu dusindlen hastalar dikkatle degerlendirilmelidir.
Bircok hastalik astimi taklit edebilir. Bu hastalarda
oncelikle astim tanisi dogrulanmalidir. KOAH ve vokal
kord disfonksiyonu ayirici tanida 6zellikle dikkat edilmesi
gerekli hastaliklardir. ikinci olarak hastanin tedaviye
uyumu gozden gecirilmelidir. Ardindan sigara icimi,
atopik durum, calisma ortami ve aspirin asiri duyarhhg
gibi faktorler arastirilmahdir. Ayni zamanda ek hastaliklar
gibi astim kontrollinii etkileyebilen durumlar gozden
gecirilmelidir. Astimi zorlastiran durumlar tek tek
arastirlmahidir. Bu derlemede agir astim tanimi, ayirici
tanilarin dislanmasi, fenotipleri ve tedavi yaklagsimlari ele
alinmustir.

ANAHTAR KELIMELER: Astim fenotipleri, astim kontrol,
kortikosteroid

ABSTRACT

Asthma is a common inflammatory disease that has wide
clinical characteristics of the airway of the lungs. Asthma
symptoms can be prevented by avoiding triggers like
allergens and by the effective inhaled treatment. The
majority of asthma patients can be treated effectively
by current medications. Difficult asthma is a distinct
entity of asthma, comprising approximately %5-10 of
asthmatic patients. Despite the high effective treatment,
the patients with asthma have disease that is poorly
controlled. Severe asthmatics account for up to half of
the cost for asthma. It will include asthma uncontrolled
by new standard therapy, steroid dependent, steroid
resistant asthma patients. Asthma related deaths
are seen especially in severe asthma group. Asthma
is a heterogeneous disease, consisting of different
phenotypes. It requires multidisciplinary approach for
treatment management. Severe asthma may suddenly
developin early time in disease or overtime. There was an
evidence that severe asthma related to genetic factors,
environmental factors, age, inflammation, duration of
disease The genetic and environmental factors may
play a role in severe asthma management. Phenotype-
targeted therapy has an important role in severe asthma,
but it is associated with high treatment costs. At first
diagnosis of asthma must be confirmed COPD and vocal
cord dysfunction is needed to be particular interest in
differential diagnosis. Triggering factors such as smoking,
atopy, work place condition and aspirin hypersensitivity
should be evaluated. Comorbidities that may affect
asthma should be considered. This review examines
the definition of asthma, its differential diagnosis,
phenotypes and available treatment options.

KEYWORDS: Asthma phenotypes, asthma control,
corticosteroid
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INTRODUCTION

Asthma is a chronic inflammatory disorder
of the airways characterized by bronchial
hypersensitivity. It is estimated to affect almost
300 million people worldwide (1). There is a
significant sub-group of asthma patients who
cannot be treated despite the use of currently
available effective medications. This sub-
group, referred as having severe asthma,
accounts for almost 10% of all asthmatic
patients. A previous Turkish study reported
that 7% of all asthma patients have severe
asthma (2). Treatment approaches to severe
asthma are controversial and healthcare costs
represent a major burden.

DEFINITION

Various definitions have been used to describe
severe asthma. Simply, it can be defined as
asthma that remains symptomatic despite
appropriate and sufficient therapy. ATS/ERS
Task Force defines severe asthma as asthma
that requires treatment with a high dose
inhaled medication plus at least one controller
(long-acting beta agonist, leukotriene receptor
antagonist, teophylline and/or systemic
corticosteroid) to prevent it from becoming
uncontrolled, or asthma that remains
uncontrolled despite this therapy. Presence
of at least one of the criteria listed under high
dose therapy is considered to indicate severe
asthma (Table I). Moreover, patients who do
not meet any of these criteria but become
uncontrolled at lower corticosteroid doses are
also considered to have severe asthma (3).

Table 1: Diagnostic Criteria for Uncontrolled Asthma

Poor symptom control: ACQ*> 1.5 or ACT **< 19 (or “not well controlled” by National Asthma Education and
prevention Programme/Global Initiative for Asthma (NAEPP/GINA) guidelines over the 3 months of evaluation
Frequent ex: : of systemic steroids (>3 days

Severe exacerbations: At least one hospitalization, intensive care unit stay or mechanical ventilation need in the
previous year.

Airflow limitation:FEV; < 80% of predicted (provided that FEV1/FVC is less than the lower limit of normal)

ns: Two or mot

*ACQ: Asthma Control Questionnaire,**ACT: Asthma Control Test

Severe asthma should be addressed after
differentiating two distinct patient groups.
The first group, so called “problematic
patients”, involves those who have received
an incorrect diagnosis, who are noncompliant,
whose asthma is accompanied by untreated
comorbidities, or who are not being regularly
followed-up by a pulmonologist. The second
groupinvolves patients with treatment-resistant

asthma (whose asthma cannot be controlled
despite high-dose standard therapy or can only
be controlled at high doses). The term “difficult
asthma” on the other hand, is used to describe
the patients who received a definitive diagnosis
of asthma but could not be controlled despite
regular follow-up by an asthma specialist for at
least 3 months.

PATHOPHYSIOLOGY

Asthma is an inflammatory disease of the
airways and several mediators play roles in
asthma pathophysiology. Symptoms may
be intermittent, but airway inflammation is
permanent. Mediators involved in asthma
pathogenesis include chemokines, cysteinyl
leukotrienes, cytokines such as IL- 13, TNF-q,
GM-CSF, IL-4, IL-5 and IL-13, histamine, nitric
oxide and prostaglandin D2. Activated mast
cells, activated eosinophils, and an increase in
the receptors of T helper and natural killer (NK)
T cells play roles in the inflaimmation associated
with asthma (4, 5). Inflammation in severe
asthma is measured based on the number
of cells in sputum induced from the airways,
as well as through endobronchial biopsies
and bronchoalveolar lavage. Based on the
predominant cell type, inflammatory asthma
has been categorized into three different
phenotypes as eosinophilic, neutrophilic, and/
or paucigranulocytic (6). The concomitant
presence of eosinophilic and neutrophilic
inflammation has been associated with severe
disease (7). Despite being on high dose of
corticosteroids, eosinophil and neutrophil
numbers show variability in the sputum of
severe asthma patients. FENO was also found to
be sensitive as an indicator of asthma activity
and a marker of inflammatory cell density (8, 9).

In addition to increased inflammatory response,
airways of asthmatic patients go through
structural changes called airway remodeling
(10). A part of these changes has been
associated with the severity of asthma and
these changes result in relatively irreversible
obstruction of the airways. Asthmatic patients
develop subepithelial fibrosis. Increased airway
smooth muscle, blood vessel proliferation and
increased mucus secretion are also observed.



CONFIRMING THE DIAGNOSIS
DIFFERENTIAL DIAGNOSIS

AND

The evaluation should start with a compre-
hensive medical history and identification of
the symptoms. A good anamnesis showing
the presence of symptoms such as episodes of
shortness of breath, wheezing, cough and chest
tightness, along with physical examination fin-
dings and demonstration of reversible airway
obstruction are often sufficient to establish the
diagnosis. Normal physical examination findin-
gs or pulmonary function test results should not
exclude the diagnosis of asthma (1). As much
as 12-30% of patients with severe asthma are
indeed misdiagnosed (11, 12). In patients who
do not respond to treatment, there are seve-
ral confounding diseases to be considered for
differential diagnosis of asthma (1, 3) (Table II).
These diseases with similar symptoms should
be excluded.

Table 2: Differential Diagnosis in Severe Asthma

Vocal cord dysfunction

copPD Hypereosinophilic syndromes

Bronchiolitis obliterans Herpetic tracheobronchitis
Congestive heart failure Endobronchial lesion/foreign body
Drug-related adverse effects (e.g: ACEl-related cough)  Allergic bronchopulmonary aspergillosis (ABPA)

Bronchiectasis/cystic fibrosis Churg Strauss Syndrome (CSS)

TRIGGERS AND COMORBIDITIES

Triggers and untreated comorbidities are other
important aspects of evaluation (1). Triggers of
asthma are listed in (Table III).

Table 3: Triggers in Asthma

Indoor: in-house mites, pets (cats, dogs), cockroach and fungus
Allergens
Outdoor: Pollens and fungus

Infections: Viral agents in particular
ENVIRONMENTAL

FACTORS Occupational sensitizers

Smoking: Both active and passive smokers

Air pollution: Indoor and outdoor air pollution

Diet

While the relation of allergy and atopy with
asthma is well-known, previous large-scale
studies less commonly associated allergy
with severe asthma than mild asthma (13). In
ENFUMOSA trial, sensitivity to inhaled allergens
was found to be comparable between patients
with severe and mild-to-moderate asthma, but
still at a considerably high rate of 55% (14). On
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the other hand, severe asthma can coexist with
rhinosinusitis in as much as 75-80% of the cases
(15).

Smoking is associated with increases in asthma
symptoms, exacerbations and hospitalization.
Smoking causes corticosteroid resistance.
In asthma patients, smoking cessation was
shown to improve lung functions and reduce
airway inflammation. Avoiding environmental
exposure to tobacco smoke was also associated
with improved asthma control (2, 16).

Untreated comorbidities result in uncontrolled
asthma.

Gastro-esophageal reflux (GER) is present
in as much as 60-80% of asthma patients.
However, trials did not indicate that antireflux
therapy provides the expected improvement
in asthma control (17, 18). Although the impact
of treatment of sinusitis and GER on asthma
control is not clear, when these comorbidities
are identified, they should be treated as
appropriate.

Prevalence of obesity and asthma has shown
a parallel increase over the recent years, which
suggests that these two conditions may be
epidemiologically related. Studies show that
body mass index (BMI) above 30 increases the
risk of asthma by 2.7-folds (19,20).

Psychological factors are also involved in
uncontrolled asthma. Anxiety and depression
have been observed at varying rates (25-49%)
among patients with severe asthma (21).
However, the impact of treatment of these
conditions on asthma control is not clear.

Uncontrolled asthma is also common among
individualswithobstructivesleepapnea.Aspirin,
beta-blockers and angiotensin converting
enzyme inhibitors trigger asthma exacerbations
in patients who are sensitive to non-steroidal
anti-inflammatory drugs. Asthma control gets
difficultalso during premenstruation, but severe
exacerbations rarely develop during this period.
Careful investigation of the comorbidities and
treatment planning play crucial roles in asthma
control.
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TREATMENT COMPLIANCE

In patients who fail to respond to standard
therapies, the first action should be to confirm
asthma diagnosis. Then, treatment compliance
and symptom triggers should be investigated
and differential diagnoses should be elaborated.
Nevertheless, treatment noncompliance should
always be kept in mind as one of the most
significant underlying causes of uncontrolled
asthma. Factors with an impact on treatment
noncompliance include use of incorrect doses
by the patients or incorrect drug administration
techniques, patients’ reluctance to use the
medications in order to avoid side effects, their
lack of information and cultural differences
(1). At each visit, patients should be evaluated
by pulmonologists with respect to the use of
inhaler device and observed deficiencies or
errors should be corrected. Patients should be
informed in detail and trained about the correct
use of their medications.

SEVERE ASTHMA PHENOTYPES

Phenotype is defined as the observable physical
characteristics of an organism, as determined
by the interactions between genetic makeup
and the environment. The recently emerging
concept of phenotype-based therapy set the
basis for more detailed phenotyping studies.
Severe Asthma Research Program (SARP)
classified adult asthma patients into five clusters
based on clinical characteristics. These clusters
included three groups of early-onset mild,
moderate and severe atopic asthma (based on
lung function, medication use and frequency
of exacerbations). One of the remaining two
groups included females with late-onset severe
asthma characterized by moderate FEV1 decline
and frequent oral corticosteroid use, while the
second group involved individuals with late-
onset but long-term, very severe, less atopic
asthma characterized by less reversible airflow
limitation (22). Analysis of another adult asthma
cohort defined the following four clusters
based on sputum eosinophil count: early-onset
atopic-asthma, obese non-eosinophilic asthma,
early-onset symptom predominant-asthma,
and a later onset inflammation predominant
asthma (23).

TREATMENT OPTIONS

Corticosteroids: Corticosteroid-insensitivity,
characterized by asthma uncontrolled under
corticosteroid therapy or asthma deterioration
on tapering or cessation of corticosteroids, also
indicates severe asthma. Thus, although corti-
costeroids are the building blocks of treatment
for milder forms of asthma, molecular-targeted
alternative therapies may be required in severe
asthma to control inflammation and improve
corticosteroid insensitivity. Severe asthmatics
are often referred to as corticosteroid-depen-
dent, refractory or corticosteroid-insensitive
asthmatics. In 30% of adult patients with severe
asthma, oral corticosteroids (OCS) are required
in addition to ICSs to maintain asthma control
(13, 14). Corticosteroid insensitivity in adults
has been associated with comorbidities such
as obesity, smoking, low vitamin D levels, and
non-eosinophilic inflammation (low-Th2 inf-
lammation) (24, 25).

Standard stepwise treatment approach has
also been recommended for severe asthma.
Fixed-dose combination of inhaled steroid and
formoterol is recommended both as mainte-
nance and rescue therapy. SMART studies inc-
luding tens of thousands of patients demons-
trated a reduction in the frequency of asthma
exacerbations among patients treated with
fixed-dose combinations (26, 27). Studies of
intramuscular triamcinolone injection reported
improved control of asthma, a reduction in the
number of sputum eosinophils and an impro-
vement in asthma exacerbations (28, 29). Addi-
tion of a leukotriene receptor antagonist (LTRA)
to inhaled steroids provided clinical improve-
ment in studies of patients with severe asthma.
In a study comparing addition of a long-acting
beta-agonist or a LTRA on top of inhaled steroid
therapy, long-acting beta-agonists were associ-
ated with improved efficacy (30).

Teophylline: In studies including patients
with moderate asthma, teophylline improved
asthma control when added to steroids (31). In
the smoking asthmatics, addition of teophylline
to low-dose inhaled steroid therapy improved
asthma control. These findings were attributed
to teophylline’s ability to improve corticosteroid
insensitivity (32, 33).



Tiotropium: Tiotropium is a long-acting
inhaled anticholinergic bronchodilator, and
its efficacy has been investigated in clinical
trials. In a large-scale study, tiotropium added
to standard combination therapy provided
improvements in FEV1, and reductions in
exacerbations and use of short-acting beta-
agonists (34). Tiotropium resulted noninferiorly
to salmeterol in patients with moderate to
severe asthma who were poorly controlled by
ICS or ICS/salmeterol (46).

Anti Ig-E: Omalizumab is a monoclonal
antibody used for the treatment of patients
with severe allergic asthma. Asthma patients
aged > 12 years, having perennial allergy and
serum IgE levels of 30-1500 IU/mL are eligible
to receive omalizumab at doses calculated
based on the patient’s weight and IgE level.
Treatment response should first be assessed
on the 16th week of therapy, but some patients
may respond later (35). Studies associated
omalizumab with reduced need for rescue
medications, significant improvements in
the symptoms and FEV1, and reductions in
emergency admissions and exacerbations (36,
37). Except anaphylaxis (1/1000), omalizumab
did not result in marked side effects compared
to placebo.

Anti-Interleukin 5: Mepolizumab is used for
asthma patients aged >12 years with severe
eosinophilic asthma that is uncontrolled
A multi-central study showed that the IL-5
antibody mepolizumab significantly reduced
exacerbations in eosinophilic asthma patients
with frequent exacerbations, in the absence of
significant improvements in symptoms, quality
of life scores and pulmonary functions (44).
Reslizumab is suggested for patients aged >12
with severe eosinophilic asthma that is poorly
controlled on step 4 treatment (47).

Macrolides: antibiotics were shown to have
anti-inflammatory activity in addition to their
antimicrobial effects, and they were reported
to be effective in the treatment of chronic
neutrophilic airway diseases. A previous
meta-analysis showed that long-term use of
macrolides on top of background therapy
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provided improvements in symptoms, quality
of life, PEF values and airway hypersensitivity in
patientswithuncontrolledasthma(38).Brusselle
et al. investigated the effects of 26-weeks
long, three times a week 250 mg azithromycin
therapy primarily on the frequency of asthma
attacks and respiratory infections. Their findings
indicated that, when added to background
therapies, 6-months of macrolide therapy did
not reduce the frequency of exacerbations or
lower respiratory tract infections. On the other
hand, a significant reduction was recorded
in the frequency of exacerbations in a sub-
group of patients with noneosinophilic asthma
(39). There is insufficient data on addition of
macrolide to the treatment of severe asthma.
Antifungal agents: The wuse of Allergic
Bronchopulmonary Aspergillosis (ABPA) has
also been recommended.

Anti-TNF: Anti-TNF medications have an
established place in inflammatory diseases,
and they were investigated in several trials on
asthma patients. While the study of Berry et al.
demonstrated improvements in asthma control
questionnaire and FEV1 values, Morjoria et al.
reported improvement in asthma control test
scores but other parameters were comparable
to placebo in their study (40, 41). A placebo-
controlled trial, on the other hand, did not
show any significant improvement in pre-
bronchodilator FEV1 percentage, asthma
control questionnaire, asthma exacerbations
and bronchial hyperreactivity after 12 weeks of
therapy (42). Thus, the role of anti-TNF therapy
in asthma remains to be clarified.

Bronchial thermoplasty: Chronic airway
inflaimmation and remodeling are prominent in
severe asthma patients. Bronchial thermoplasty
is a method developed to reduce the airway
smooth muscles. A total number of 288
patients were enrolled to a randomized
controlled trial performed in 2010, and
significant improvements were observed in
the asthma quality of life scores of 79% and
64% of the patients who underwent bronchial
thermoplasty and placebo, respectively.
Bronchial thermoplasty reduced the number
of asthma exacerbations, improved asthma-
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specific quality of life scores, and decreased
the number of school- or working-days lost to
asthma (43). However, it is currently unclear
which asthma phenotype can benefit from
bronchial thermoplasty.

New Treatments: IL-4 and IL-13 are two other
cytokines that are important targets of therapy.
Both cytokines essentially originate from
Th2 lymphocytes and play crucial roles in IgE
production (atopy) and remodeling. An IL-13
antagonist, lebrikizumab significantly improved
FEV1 in previous trial and this improvement
was more pronounced in patients with elevated
serum periostin levels (45).

CONCLUSION

Despite currently available standard therapies,
disease control still presents an important
challenge in the group of treatment-resistant
severe asthma patients. Treatment costs
are also high in this patient group. Patients’
compliance to treatment should be questioned
first, and attention must be given to exclude
other possible diagnoses. Efficacies of the new
alternative treatments, which were developed
based on phenotypic characteristics of this
treatment-resistant patient group, should be
established in studies including large patient
populations.
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