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and Adolescents with Essential Tremor: A Retrospective Cross-
Sectional Analysis
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Amac: Cocukluk caginda gézlenen tremorlarin blytk kismini esansiyel tremor (ET) olusturmaktadir. Bu ¢alismada bir
egitim arastirma hastanesinin ¢gocuk noroloji poliklinigince esansiyel tremor tanisi konulan olgularin demografik 6zellikler
acisindan geriye donuk bilgileri analiz edildi.

Gerec ve Yontemler: Haziran 2016-Haziran 2019 vyillar arasindaki 3 yillik stre icinde ¢ocuk néroloji poliklinigine titreme
sikayeti ile bagvuran olgulardan esansiyel tremor tanisi Hareket Bozukluklan Dernegi (1998) tani dlcitleri esas alinarak
konulan olgular incelendi. SPSS 17.0 programi analizde kullanildi. p<.05 anlamlilik dizeyi olarak kabul edildi.

Bulgular: Belirtilen sire iginde esansiyel tremor tanili olgularin toplam 93 oldudu, yas ortanca degerinin 16 yil (6-18
yas) oldugu, % 54.8’inin (n = 51) kiz ve % 45.2’sinin (n = 42) erkek oldugu saptandi. Olgularin % 7.5’i (N = 7) gocuk yas
grubunda (6-11 yas) iken % 92.5’i (n =86) ergen yas grubunda (12-18 yag)’di. Olgularin %17.2’sinde (n=16) esansiyel
tremora sekonder gelisen psikiyatrik semptomlar nedeniyle cocuk-ergen psikiyatrisine danisildigi saptandi. Olgularin
%11.8’ine (n = 11) dideral tedavisi dnerildigi gézlendi. Cocuk yas grubuna dideral tedavisi 6nerilmedigi, cocuk ve ergen
yas gruplarinin benzer oranlarda ¢ocuk psikiyatrisi bélimdne yonlendirildigi saptandi (p>.05).

Sonug: Esansiyel tremor benzer oranlarda kiz ve erkek cinsiyetini etkilemekte ve dideral 6zellikle ergen grubunda tedavi
secenegi olarak gdzlenmektedir. Kesitimizde hem kiz-erkek cinsiyetlerinde, hem de ¢ocuk-ergen yas gruplarinda benzer
oranlarda psikiyatrik etkilenim oldugu gdzlenmistir. Bulgular literattr ile uyumludur.

Anahtar So6zciikler: Cocuk, Ergen, Esansiyel tremor, Propranolol

ABSTRACT

Objective: Most of the tremors observed in childhood constitute essential tremor (ET). In this study, retrospective
information of thepatients who were diagnosed with essential tremor by the pediatric neurology out patient clinic of an
education and research hospital were analyzed.

Material and Methods: Patients who were admitted to the pediatric neurology out patient clinic with a complaint of
tremor in the 3-year period between June 2016 and June 2019 were diagnosed based on the criteria of Movement
Disorders Society (1998). SPSS 17.0 program was used in the analysis and p<.05 was accepted as the level of
significance.

Results: It was determined that the cases diagnosed with essential tremor were 93 in total, the median age was 16
years (6-18 years), 54.8% (n = 51) were girls and 45.2% (n = 42) were boys. While 7.5% (n = 7) of the cases were in
the child age group (6-11 years), 92.5% (n = 86) were in the adolescent age group (12-18 years). It was found that
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child-adolescent psychiatry was consulted due to psychiatric symptoms developing secondary to essential tremor in 17.2% (n = 16) of
the cases. It was observed that 11.8% (n = 11) of th cases were prescribed dideral treatment. It was found that dideral treatment was
not recommended for the childage group, and the child and adolescent age groups were directed to the child psychiatry department at

simila rates (p> .05).

Conclusion: Essential tremor affects the gender of girls and boys in similar proportions and dideral is observed as a treatment option
especially in adolescent group. In our cross-section, it was observed that there was a similar rate of psychiatric influences in both male and
females exes and child-adolescent age groups. The findings are consistent with the literature.

Key Words: Child, Adolescent, Essential tremor, Propranolol
GiRIS

Tremor vicut boluimlerindeki antagonist kaslarin istemsiz
ve ritmik bir sekilde kasiimasi sonucu gelisen bir hareket
bozuklugudur. Cocukluk ¢aginda tremor gdzlenme sikligr %5-
20 oranlarina varan bir aralikta bildirilmis olup tek basina bir
semptom olarak ortaya cikabilecegi gibi diger norolojik veya
sistemik bozukluklarin bir semptomu olarak da gézlenebilir (1,
2).

Esansiyel tremor (ET), tremor tlrleri icindeki en sik gortlen
hareket bozuklugudur. Patofizyolojisi tam olarak bilinmeyen
bozukluk baskin ve poligenik nitelikte bir kaltimsal o&zellik
gostermektedir (3). Etkilenen bireylerin  %50-70’inde aile
OykUsU vardir. Gorllme skl yasla birlikte artan bozukluk, her
iki cinsiyeti de esit derecede etkilemektedir. Yasin artmasiyla
birlikte ET insidans ve prevalansinin arttigini gosteriimistir (4, 5).

ET’nin karakteristik bulgusu altta yatan bagka bir nérolojik bulgu
ya da bozukluk olmaksizin 6zellikle ellerde gorulen postural
ve/veya kinetik nitelikteki titremelerdir. Hareket Bozuklugu
Dernegi'nin Tremor Arastirma Grubu (The Movement Disorder
Society’s Tremor Investigation Group), esansiyel tremoru el
titreme icin baska bir agiklamanin olmadigi, baslica ellerde ve
kollarda iki tarafl, bUyuk dlgtide simetrik postural ya da kinetik
titreme olarak tanimlamaktadir (6). Artmis katekolamin duizeyleri,
stres, yorgunluk, santral sinir sistemini uyaran ilaclar ve istemli
hareketler titremelerin siddetini artinrken, istirahat, 3-blokerler,
primidon ve alkolin tremorun siddetini azalttigr gdsterilmistir (7).

ET’de tremor disindaki nérolojik muayene bulgulari normaldir.
Hastaligin tanisi bazen tesadifen ya da etkilenen kisinin
islevselliginin olumsuz etkilenmesi nedeniyle bagvurusu Uzerine
konur. Ellerin motor kontrollnin etkilenmesi nedeniyle birey
yeme, icme, yazma gibi gunlik aktivitelerinde ciddi sikinti
yasayabilir. Yaklasik her t¢ ET’li olgudan ikisinin gunltik yasam
aktivitelerinde dnemli bozulmalarin oldugu gdsteriimistir (8).

Tanisi OyklU ve fizk muayene ile konulan ET’nin, taniy
destekleyen 6zgul laboratuvar testi veya gorinttleme bulgusu
yoktur. Yorgunluk, santral sinir sistemini uyaran ilaglar, istemli
hareketler ve stres esansiyel tremorun amplUtddant artirirken,
istirahat, B-blokerler, primidon ve alkol azaltmaktadir (1, 8).

ET’de motor belirtilere ek olarak bireyde bilissel (kognitif)
degisikliklerin ve psikiyatrik semptomlarin gézlenebilmektedir
(9,10). Gunlik yasam aktivitelerini engelleyecek siddette
titremesi olan hastalarin tedavi edilmesi dnerilmektedir. Kesin
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bir tedavisi olmayan ET’de agir bileklik ve su icerken agir bardak
kullanma gibi ydntemler tremorun azaltimasina katki sunabilir.
ilac tedavisi hastalarin %50’sinde tremorda kismen bir azalma
saglar ve maalesef %30-50 hastada etkisizdir. ik tercih edilen
ilac beta-adrenerjik blokerler (en sik propranolol)’dir (7).

Bu calismada c¢ocuk noérolojisi poliklinigine basvuran ve
esansiyel tremor tanisi konusma olgularin demografik, klinik ve
tedavi 6zellikleri geriye donuk analiz edildi.

GEREC ve YONTEMLER

Cocuk norolojisi bélimine Haziran 2016 — Haziran 2019
yilllari arasindaki toplam U¢ yilik stre icinde baslica ellerde
titreme yakinmasi ile basvuran olgulardan esansiyel tremor
tanisi konulmus olanlarin dosyalari geriye déntk analiz edildi.
Olgularin EEG, Kranial MR, Kranial Difflizyon MRI sonuclari ve
rutin biyokimyasal parametreleri incelendi.

Calismaya kabul edilme élgiitleri: iki tarafli el ve énkollarin
bilateral titremesi ve diger norolojik bulgularin olmamasi iken,
Calismadan dislama élgiitleri: Titreme disinda anormal
ndrolojik muayene varligl, ailede veya kiside tiroid disfonksiyonu
varligl, psikomotor veya motor gelisimsel gecikmenin varlg,
titremeye neden olabilecek ilaglar almak, agir metaller, bizmut,
civa, metiloromid tarafindan zehirlenme, titremenin siddetli
gérinumdu, psikojenik kdkenli titreme, ailesel tremor varlid,
anormal MRI bulgusu varligi olarak belirlendi.

istatistiksel Analizler: Analizlerde SPSS 17.0 (Chicago Inc.,
2008) programi kullanildi. Kategorik degiskenler siklik (n) ve
ylzde (%) cinsinden ifade edildi. Strekli degisken olan yas (i)
ortanca, minimum ve maksimum degerler cinsinden ifade edlildi.
Kategorik degiskenler icin Pearson-x? ve Fisher’s exact testleri
kullanildi. p<.05 anlamliik dizeyi olarak kabul edildi.

Calisma icin Ankara Egitm ve Arastrma Hastanesi, Kilinik
Arastirmalar Etik Kurulu’'ndan 21.04.2020-245 karar numarasi
ile onay alinmistir.

BULGULAR

iki yilllk stire icinde esansiyel tremor tanili olgularin toplam 93
oldugu, yas ortanca degerinin 16 yll (6-18 yag) oldugu, %
54.8’inin (n = 51) kiz ve %4 5.2’sinin (n = 42) erkek oldugu
saptandi.



Tablo I: Esansiyel tremorlu 93 olgunun demografik
ozellikleri.
n (%)

Yas (yil)2 16 (6-18)
Yas grup T

Cocuk (6-11 yas) 7 (7.5)

Ergen (12-18 yas) 86 (92.5)
Cinsiyet

Kiz 51 (54.8)

Erkek 42 (45.2)

a: Medyan (minimum-maksimum), T: n(%)

Tablo II: Esansiyel tremorlu olgularin cinsiyet acisindan
tedavi ve psikiyatriye yonlendirilme dagilimlari.

Toplam Kiz Erkek a
n=93 n=51 n=42 X P
Dideral,’ .390* 749
Yok 82 (88.2) 44 (86.3) 38 (90.5)
Var 11(11.8) 7(13.7) 4(9.5
Psikiyatri kons,’ .183 .669
Yok 77 (82.8) 43 (84.3) 34 (81.0)
Var 16(17.2) 8(15.7) 8(19.0)

*: Fisher’s exact test, T: n(%)

Tablo lll: Esansiyel tremorlu olgularin cinsiyet acisindan
tedavi ve psikiyatriye yonlendirilme dagilimlari.

Toplam Cocuk Ergen a
n=93 n=7 n=8 X P
Dideralt 1.015* .593
Yok 82 (88.2) 7 (100.0) 0
Var 11 (11.8) 0 11 (12.8)
Psikiyatri kons’ .687* .346
Yok 77(82.8) 5(71.4) 72(83.7)
Var 16(17.2) 2(28.6) 14 (16.3)

*: Fisher’s exact test, 1: n(%)

Olgularin %7.5’i (n = 7) ¢cocuk yas grubunda (6-11 yas) iken
%92.5’i (n =86) ergen yas grubunda (12-18 yas)'ti. Cocuk/
Ergen orani: 1/12.1 bulundu.

Olgularin - %17.2’sinde (n=16) esansiyel tremora sekonder
gelisen
psikiyatrisine danisildidi saptandi. Olgularin %11.8’ine (n = 11)

psikiyatrik semptomlar nedeniyle  gocuk-ergen

dideral tedavisi 6nerildigi goézlendi (Tablo ).

Esansiyel tremor olgularinin cinsiyet agisindan ila¢ kullanimi ve
psikiyatri bolimune yonlendirimesi degiskenleri ile arasindaki
iliski analiz edildiginde, kiz olgularin %11.8’ine (n = 11) ve erkek
olgularin %9.5’ine (n = 4) propranolol ilaci 6nerildigi saptandi
(p>.05) (Tablo II).

Esansiyel tremor olgularinin yas gruplari acisindan ilag kullanimi
ve psikiyatri balimune yonlendirimesi degiskenleri ile arasindaki
iliski analiz edildiginde, ¢ocuk olgularin %15.7’sinden (n = 8)
ve erkek olgularin %9.5’ine (n = 4) propranolol ilaci énerildigi
saptandi (p>.05) (Tablo ).

Cocuk ve Ergenlerde Esansiyel Tremor 3

TARTISMA

Esansiyeltremor (ET), tremorun en yaygin seklidir ve muhtemelen
tek bir hastalk varligi yerine klinik bir sendromla karakterize
edilen en yaygin hareket bozuklugudur.

Calismamiza ait kesitteki ET varligi kiz ve erkek cinsiyetinde
birbirine  benzer oranlarda bulundu. Literatirde cinsiyetin
benzer oranda etkilendigini sdyleyen calismalar (3,11) daha
agrr basmakla birlikte, calismalarin yaklasik Ugte birinde
ET’nin erkek cinsiyetinde daha sik gordlme egiliminde oldugu
bildirilmektedir (12,13). Uzunlamasina galismalarda ET’li kadin
cinsiyetinde kafa tremorunun daha sik oldugu da bildirimis ve
bu durumun aciklanmasi icin ileri calismalara gereksinime isaret
edilmistir (13). Bizim geriye donuk kesitimizde bdyle bir ayinm
saptanmamistir.

Calismamizda ergen yas grubunda ET varliginin 12 kat daha fazla
oldugu gbdzlendi. Esansiyel tremorun yasin artmasiyla birlikte
arttigi literatlirde ¢ok galismada tutarll bir sekilde vurgulanmigtir
(8,14,15). Yagin ilerlemesi ile birlikte ET'nin siddetinde artis ve
basin tremoru gibi bulgularin eklendigini bildiren epidemiyolojik
calismalar mevcuttur (15).

Esansiyel tremor olgularinda sadece hareket bozukluguna
iliskin semptomlar degil ayni zamanda bilissel degisiklikler ve
psikiyatrik semptom ve bulgularin eklenebildigi, anksiyete ve
depresyon semptomlarinin klinige en sik eslik eden psikiyatrik
durumlar oldugu gosterilmistir (9, 16). Sengul ve ark. (17) ET li
genclerde bilissel iglevlerde bozulmanin oldugunu, depresyon,
anksiyete semptomlarinda artis bulundugunu, uyku kalitesinin
dustuguna godstermislerdir. Psikiyatrik degerlendirme agisindan
kesitimize bakildiginda, hem kiz-erkek cinsiyetlerinde, hem
de c¢ocuk-ergen yas gruplarinda benzer oranlarda psikiyatrik
konsultasyon gereksinimi oldugu gdzlenmistir.

Hastanin, hastanin yasaminda neden oldugu bozulmaya
ve bozulmaya iliskin 6znel deneyimi, hastanin klinik ziyareti
sirasinda objektif degerlendirmeden daha 6nemlidir. Bu ttr bir
degerlendirme zor olabilir. Calismalar, temel tremor hastalarinda
fiziksel insanin zihinsel yasam kalitesi dlcUmlerinin ortalama
olarak saglikli bireylere gére daha dusuk oldugunu gostermistir
(7).

Bireyin gunluk iglevselligini olumsuz etkiledigi durumlarda ET’ye
yonelik tedavi segenekleri dusunulebilir. Uygulanan tedaviler
semptomatik dizeyde etkili olup kuratif nitelikte degildir. ET’li
olgularin yaklagik %50’sinde tremorda kismen bir azalma
saglayan bu ilaglarin, maalesef olgularin %30 ila 50’sinde etkisiz
oldugu konusunda olgular iyice bilgilendirilmelidir (18).

Buglne kadar ET tedavisinde kullanilan ilaglar 6rnegin
hipertansiyon gibi baska bir hastaligin tedavisi i¢in uygulanirken
ET’de de etkili oldugu sans eseri fark edilen ilaglardir. B-blokerler
ilk segenek olup en sik kullanilani propanololddr. Direngli tremorlu
olgularda cerrahi tedavi bir secenek olup bu amacla talamsotomi
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veya talamusun derin beyin stimulasyonu ile uyariimasi teknikleri
uygulanmaktadir (18).

Propranolol, bir non-selektif beta adrenerijik reseptr antagonisti
olup Amerikan Yemek ve ilag Birligi (FDA) tarafindan ET tedavisi
icin onaylanan tek ilactir. Oral yolla, giinde 2 kez 40 mg’a kadar
uygulanabilmektedir. Kabaca her t¢ ET’li olgunun biri propanolol
tedavisine cevapsizdir (4). Bizim kesitimizde ila¢ baslama orani
%11.8 olup ttmune propranolol uygulanmistir.

Atenolol, metoprolol, verapamil ve klonidin gibi diger
antihipertansif tedavi segeneklerinin  plaseboya gére ET
belirtilerinde azalmaya neden oldugu ortaya konulmus olsa da
bu konuyla ilgili ¢calismalar sinirli sayidadir ve daha genis sayili
ve kontrollli ¢alismalara ihtiyag vardir (18). Bizim kesitimizde
propranolol disinda uygulanan baska bir ilagc secenedi
olmamustir.

Calismamizin kisithliklari:  Geriye donUk bir  analizdir.
Tremorun siddeti degerlendirilememistir. Kesitsel nitelikte oldugu
icin sonuclar genellenemez. Bununla birlikte yasla arttidi, kiz-
erkek cinsiyetin benzer oranda ET sergiledigi ve benzer oranda
psikiyatri destegine gereksinim duydugu bulgularmiz, literattr
ile uyumludur.

Sonug olarak, Esansiyel tremorlu olgularin yas ve cinsiyetten
bagimsiz psikiyatrik semptomlar gdstermesi, bdylesi olgularin
psikiyatri bolumutne danisiimasinin gerekliligine isaret edebilir.
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ABSTRACT

Objective: Cystinuria is a rare genetic disorder. Many patients suffer from significant recurrent urolithiasis, repeated
surgical interventions, and the risk of progressive renal impairment. In the current study, the outcomes of patients with
cystine stones were investigated.

Material and Methods: A total of Twenty-six cystinuria patients with cystine stones, aged between 3 months and 18
years, in our Pediatric Nephrology Department, were retrospectively analyzed.

Results: The mean age of patients at diagnosis was 45.2+45.5 months and 88,5% were male. Sixteen (62%) children
had recurrent urinary tract infections. Only 10 (38%) patients showed additional metabolic abnormalities. The urinary
pH had significantly increased with treatment and the number of stone recurrence was lower in the patients with urinary
pHs = 6.5. There was a significant positive correlation between the last-visit serum creatinine level and the number
of surgical interventions. There was no significant correlation between the last-visit eGFR and the number of surgical
interventions. On the other hand, eGFR values decreases as the total number of surgical interventions increases. No
stone events were observed at the end of the follow-up period in 10 patients (38%) and the stone events per patient-
year were 0.36 for all patients. Four patients with low eGFRs at the beginning of the study get normal with treatment
after the follow-up period.

Conclusion: Cystinuria has significant morbidity if not controlled properly. Despite all treatments, it should be kept in
mind that renal impairment may develop in cystine stones with cystinuria and surgical treatment should be planned by
considering minimally invasive options.

Key Words: Child, Cystinuria, Urolithiasis, Kidney stones

o0z

Amag: SistinUri nadir goérilen bir genetik hastaliktir. Birgok hasta, énemli 6lctde tekrarlayan Urolitiyazis, tekrarlayan
cerrahi mudahaleler ve ilerleyici bdbrek yetmezIigi ile karsi karsiya kalmaktadir. Bu galismada sistin tasi olan hastalarin
sonuglar degerlendirildi.
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Gere¢ ve Yontemler: Cocuk Nefroloji BolimimUzde, yaslan 3 ay ile 18 arasinda degisen, sistin tasi olan toplam 26 sistinCrili hasta
retrospektif olarak incelendi.

Bulgular: Hastalarin, tanianindaki ortalama yasi 45.2+45.5 aydi ve % 88.5’i erkekti. On alti (% 62) cocukta tekrarlayan idrar yolu enfeksiyonu
vardi. Sadece 10 (% 38) hastada ek olarak diger metabolik anormallikler mevcuttu. Tedavi ile idrar pH’sinin anlamli olarak arttigi saptandi
ve idrar pH > 6.5 olan hastalarda tas tekrarlama sayisi daha disUk bulundu. Son-gelis serum kreatinin dizeyi ile cerrahi midahale sayisi
arasinda anlamli bir pozitif korelasyon mevcuttu. Son-vizit eGFR ile cerrahi girisim sayisi arasinda anlamli bir iliski bulunmazken, toplam
cerrahi girisim sayisi arttikga eGFR degerleri azalmaktayd. Takip stresi sonunda 10 hastada (% 38) tas olay gérilmedi ve tUm hastalarda
hasta-yill basina tas olay 0.36°di. Calismanin basglangicinda dustk eGFR’li dort hastanin eGFR’sinin takipte tedavi ile normale geldigi
goralda.

Sonug: Sistinri, dizgin kontrol altina alinmazsa 6nemli morbiditeye sahiptir. TUm tedavilere ragmen sistinlride bobrek yetmezligi

gelisebilecegi akilda tutulmali ve minimal invaziv segenekler distndlerek cerrahi tedavi planlanmalidr.

Anahtar Sézciikler: Cocuk, Sistintri, Urolitiazis, Bdbrek Tasl

INTRODUCTION

Cystinuria is an autosomal recessive disease that is
characterized by elevated urinary excretion of dibasic amino
acids (lysine, arginine, ornithine, and cystine) (1,2). Although
urolithiasis is the most clinical manifestation of cystinuria,
repeated stone formation in affected patients often causes
considerable morbidity (3-5). In the general population, cystine
stones account for 0.9 to 2% of all cases of urolithiasis (6). On
the other hand in Turkey, there is a frequency of cystine stones
between 7-17% of urinary stones (8). For the management
of cystine stones, forced hydration, urinary alkalinization
and the administration of sulfhydryl compounds have been
recommended for the prevention of stone recurrence. However,
the effectiveness of these treatments remain controversial, and
surgery is frequently required to remove urinary stones (9-12).
In addition, it is also accompanied by the risk of progressive
renal impairment (13-15).

Our study aimed to assess the impact of medications and
surgical interventions on renal function in cystinuric patients
with cystine stones, which determine the prognosis in long term
follow up.

MATERIAL and METHODS

The present study was carried out at the Ankara City Hospital
(previously called Ankara Child Health Hematology-Oncology
Training and Research Hospital) Pediatric Nephrology
Department. The study was performed in accordance with the
Declaration of Helsinki, and the study protocol was approved
by the Medical Research Ethics Committee of Ankara Child
Health Hematology-Oncology Training and Research Hospital
(Protocol Number:2014-041).

A total of 26 cystinuria patients with cystine stones, aged
between 3 months and 18 years, were retrospectively analyzed.

The diagnosis of cystinuria was made based on elevated urine
dibasic amino acids and cystine levels according to normal
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values for age in urine amino acid analyzes. Normal urine
cystine excretion was reported as 30 mg/L per day (0— 100
pmol/g creatinine) (3). The diagnosis of the cystine urolithiasis
(stones) was based on an analysis of stone samples that
obtained by spontaneous passage or surgery using the X-ray
absorption method at the Institute of Mineral Inspection and
Research Laboratory.

The blood urea nitrogen, serum levels of creatinine, sodium,
potassium, chloride, calcium, uric acid, phosphorous,
magnesium, arterial blood gas, urine analysis, parathyroid
hormone and vitamin D were also recorded. Urine cultures were
reviewed for bacteriological examination to check for urinary
tract infections (UTIs).

Metabolic evaluations were performed for all patients. To define
the metabolic abnormalities, the levels of calcium, oxalate,
citrate, cystine, and uric acid were calculated by 24 hours
urine analysis or by spot urine analysis. The absolute urine
concentration of metabolic variables in the 24-hour urine or
the mineral-to-creatinine ratio in spot urine was analyzed and
compared with reference values (16).

Estimated glomerular filtration rates (eGFRs) were calculated
using the bedside Schwartz creatinine-based formula (eGFR
(mL/min/1.73 m?= k.height (cm)/plasma creatinine (mg/dl);
where k is a constant = 0.413) at the beginning of the diagnosis
and at the last visit (17).

For all patients, urinary ultrasonography (US) examinations
were performed every 3-6 months.

Stone events were defined by the appearance of new stone or
radiological evidence of stone growth.

All patients were advised to increase their fluid intake and to
restrict their sodium intake (18). Trimethoprim-Sulfametoksazol
(1-2 mg/kg/day) in a single dose was given to the patients with
recurrent UTls (16). Oral potassium citrate was prescribed for all
patients at a dose of 1-2 mmol/kg per day in 3 divided doses to
alkalinize the urine to a pH of 7 or 8 (18). Cystine-binding drugs
were also given to all patients. Alpha-mercaptopropionylglycine
at a dose of 10-20 mg/kg/day was our first drug of choice (18).



D-penicillamine treatment was started for two patients; however,
duetothe side effects of the drug (diarrhea, nephrotic syndrome),
this treatment was replaced with alpha-mercaptopropionyl
glycine (Thiola). We did not see any side effects with Thiola.
Additionally, patients with other metabolic risk factors were
treated according to their risk factors. Chlorothiazide (1-2 mg/
kg day) was offered for hypercalciuria and pyridoxine (10 mg/
kg/day) was also administered for hyperoxaluria (16).

Surgical management of cystine stones was performed by
pediatric urology in our hospital depending on the size of the
stone, its location and any signs of obstruction.

Data analysis and statistics

Data were evaluated using SPSS for Windows 11.5 (Chicago,
Inc.) packet program. To compare the two groups, we used
independent samples t-test if continuous variables have normal
distributions, Mann-Whitney U test if continuous variables have
not normal distributions. Chi-square test was used to evaluated
categorical data. The relationship between variables was
evaluated via Spearman Correlation analysis. The statistical
boundary was accepted as 0.05.

RESULTS

Of the 26 patients with cystine stones, 23 were male (88.5%),
and three were female (11.5%). The mean age at diagnosis was
45.2+45.5 months (range: 3 months-12 years), and the mean
follow-up duration was 64.7 +64.3 months (range: 7-204). On
admission, five children (19%) were <1-year-old, fifteen (58%)
were 1-5 years, and six (23%) were > 5 years.

Twelve children (46%) had positive family histories of urolithiasis.
Consanguinity was also present in nine (35%) patients.

Table I: Characteristics of patients with cystine stones.

Children with Cystine Stones 7

The most common presenting symptoms on admission were
abdominal and flank pain (69%). The presenting symptoms
and characteristics of the patients are shown in Table I. Sixteen
(62%) children had also recurrent UTls during their follow-up.

The mean serum creatinine levels at the first visit were 0.5+0.7
mg/dl (median:0.40 mg/dl). At the time of the patients’
last outpatient visits, the mean serum creatinine level was
0.57+0.28 mg/dl (median: 0.56 mg/dl). A significant difference
was detected between the first and the last visit creatinine
levels (p=0.0008). Other serum biochemical values, parathyroid
hormone levels, and vitamin D levels were within the normal
ranges.

The mean first-visit eGFR and last-visit eGFR were 141.8+55.2
ml/min/1.73 m? (range: 10-244 ml/min) and 149.3+48.4 ml/
min/1.73 m? (range: 61-266 ml/min), respectively, and these
were not significantly different (p>0.05).

Four patients with eGFRs <90 ml/min/1.73 m? at the beginning
of the study, used thiol drugs regularly, and the eGFR values
of these patients increased to >90 ml/min/1.73 m? after the
follow-up period.

The mean pre-treatment and last-visits’ urinary pH levels were
5.5+0.63 (5-7) and 6.4+0.74 (5-8), respectively, and the urinary
pH also significantly increased with treatment during the follow-
up period (p<0.001).

Urinary evaluations revealed additional metabolic abnormalities
in 10 patients. Only 16 (62%) children had isolated cystinuria.

Stone analyses were available for all children. One had both uric
acid and cystine stones, and two had calcium oxalate stones in
addition to cystine stones. The other children had only cystine
stones.

Patients Characteristics (n=26)
Male/Female
Age at diagnosis, months*
Follow-up period, months*
Age distribution
<1 years
1-5 years
>5 years
Positive family history
Consangunity
Symptoms of patients at first presentation
Abdominal/flank pain
Restlessness
Urinary tract infection
Hematuria
Stone passage
Enuresis

23/3
45.2+45.5 (3-144)
64.7+64.3 (7-204)

18 (69%)
16 (62%)
16 (62%)
15 (58%)
7 (27%)
2 (8%)

"Mean + SD (min-max)
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Table lI: Correlation between the last-visit serum creatinine, eGFR levels and the number of surgical interventions.

Last-visit serum creatinine

Correlations

Last-visit eGFR*

Number of surgical interventions

Z T

0.578 -0.169
0.002 0.410
26 26

*eGFR: estimated glomerular filtration rate.

In 10 patients (38%), no stone events were observed during
the follow-up period, and the stone event per patient-year was
0.36 for all patients.

There was no relation between family history of urolithiasis and
the recurrence of stones in the patients (p=0.247). However,
75% of the patients with family histories of urolithiasis exhibited
recurrence of cystine stones.

Moreover, there was no significant relation between UTI and
stone size (p>0.05) or between UTI and the recurrence of
stones (p=0.108). However, UTI was more common in patients
with high numbers of stone recurrence.

An insignificant correlation was also observed between last
visits’ serum creatinine and number of stone recurrence
(r=0.273, p=0.178)

The numbers of stone recurrences in patients with urinary pHs
>6.5 were not significantly different (p>0.05). Although it is not
significant, the number of stone recurrences in the patients with
urinary pHs > 6.5 was lower than that in the patients with pHs
<6.5. In addition, the patients who used thiol drugs experienced
a lower number of stone recurrence (r=0.491, p= 0.011)

Twenty-one patients received alpha-mercaptopropionylglycine
as the first choice thiol-group drug. However, 3 patients did
not receive thiol therapy despite being advised. Two separate
patients also used it irregularly. D-penicillamine was given to
two patients due to a lack of alpha-mercaptopropionylglycine,
but during the follow-up period, the treatment was changed
to alpha-mercaptopropionylglycine. The median duration of
thiol drug usage was 27 months (minimum 1- maximum 201
months).

Prior to referral to our department, some of the patients had
surgical interventions. Based on the available documents,
of the 26 patients who were prescribed combined medical
therapy, 2 patients only underwent ESWL, 4 had ESWL and
surgery, and 17 patients underwent only surgical management
that depended on the sizes and locations of the stones. Three
patients had received neither ESWL nor surgery. Additionally,
9 patients required more than 1 surgical operation, and the
patients underwent a total of 46 procedures and averaged 1.8
procedures per patient for 51 stone events.
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There was a significant positive correlation between the
last-visit serum creatinine level and the number of surgical
interventions (p=0.002<0.05; r=0.578). On the other hand,
there was no significant correlation between the last-visit eGFR
and the number of surgical interventions (p=0.410>0.05; r=-
0.169) (Table Il). Although not statistically significant, eGFR
values decrease as the total number of surgical interventions
increases.

DISCUSSION

Approximately 6-10% of all urinary stone causes in children
are cystine stones due to cystinuria (18). However, in Turkey,
the frequency of cystine stone in Central Anatolia (within the
area of our hospital) was reported as 3 to 12.5% (8). Therefore,
cystinuria must be suspected in every pediatric stone patient
with a family history of urinary stones. In cystine stones, regular
follow-up and treatment are important due to the risk of high
recurrence rates. On the other hand, it has also the risk of
progressive renal failure (1-8,13-15,18,19).

Today, the management of cystinuria includes the elimination
of stones and underlying metabolic disorders, prevention
of the formation of new stones, control of UTls, and also
the preservation of renal function. However, the factors that
directly cause cystine stone formation in childhood have not
been clearly identified. Several studies have reported that high
volume cystine excretion in the urine is a risk factor. It is known
that cystine is insoluble at the physiological pH of urine. Thus,
medical treatment should aim to reduce the cystine level and to
increase the solubility of cystine in the urine. High levels of fluid
intake, dietary sodium restriction, alkalinization of the urine with
potassium citrate to maintain a urine pH>6.5 and the usage of
thiol drugs are the main treatments (5,14-20).

In our study, a combination of potassium citrate and citric
acid was used for alkalinization to maintain the urine pH>6.5.
Moreover, we restricted the sodium intake of our patients and
recommended increased fluid intake. At the end of the follow-
up period, we found a significant increase in urinary pH levels
compared to the pre-treatment pH levels (p<0.001).



Tekin et al. (21) reported that 66.7% of children with cystine
stones who used alpha-mercaptopropionylglycine and
potassium citrate had no stones at the end of the mean follow-
up of 15 months. Furthermore, in another study, Izol et al.
(22) demonstrated a 16.6% recurrence rate in patients who
were receiving medical treatment and 100% in patients who
did not receive any medical treatment. In our study, 20 of the
26 children received combined medical treatment regularly,
and the mean follow-up period was 64.7+64.3 (range: 7-204)
months. At the end of the follow-up period, 10 patients (38%)
had normal urinary US with no stone formation. On the other
hand, the stone events per patient-year in our study was 0.36,
which is higher than reported in Japan (0.19) but lower than
reported from the Cleveland Clinic (0.84 stone events per
patient-year) (23,24). These differences may be attributed to
the differences in the definitions of stone events, the subjective
nature of stone growth assessment with the US, the efficiency
of combined therapy, differences in diet, and differences in
genetics. In addition, regular, long-term therapy is important
for stone prevention. In the current study, we recommend thiol
drugs for all patients during the follow-up period regardless of
stone events, but three patients did not use thiol drugs.

Despite all of these combined therapies, many patients
may require various surgical procedures, such as ESWL,
percutaneous nephrolithotomy, retrograde intrarenal
surgery, and rarely, open surgery, due to the high rate of
stone recurrence, which is accompanied by a high risk of
renal impairment (18,19,25,26). In a previous study, it was
reported that male gender, high numbers of interventions, and
histories of solitary kidneys are prognostic risk factors for renal
insufficiency (21). Previous studies have also reported that
serum creatinine levels are significantly higher in patients with
cystine stones compared to those with calcium oxalate stones
(22). In our study, 2 of the 26 patients underwent only ESWL,
4 underwent ESWL and surgery, and 17 patients underwent
surgical treatment. Additionally, 9 patients required more than
one surgical operation, and the patients underwent a total of 46
procedures and averaged 1.8 procedures/patient for 51 stone
events, which is less than has been reported in some other
studies (7.9 procedures/patient for 126 stone episodes) (26).
Due to the risk of renal impairment, minimally invasive surgical
interventions are preferable. In our study, some patients received
some surgical procedures prior to referral to our hospital, and
there was a significant positive correlation between the number
of surgical interventions and the last-visit serum creatinine
values. In contrast, there was no significant correlation between
the last-visit eGFR and the number of surgical interventions
(p=0.410>0.05; r=-0.169), eGFR values decrease as the total
number of interventions increases. Whether this finding was
coincidental or due to risk factors such as the high number of
male patients and/or the high number of surgical interventions
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among our sample is unknown. It is difficult to resolve these
questions due to the lack of genetic evaluations and the low
number of female patients in this study.

CONCLUSION

It is important to remember metabolic diseases, such as
cystinuria, as a cause of recurrent urolithiasis in children. Despite
all treatments, it should be kept in mind that renal impairment
may develop in cystinuria and surgical treatment should be
planned by considering minimally invasive options.
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ABSTRACT

Objective: Neonatal convulsions may be an early sign of brain injury and the presence of convulsions in the neonatal
period has been associated with long-term sequelaes such as mental retardation, postnatal epilepsy and death. We
aimed to determine associations of etiological factors with neurodevelopment and postneonatal epilepsy and evaluate
the risk factors in newborns with neonatal convulsions that were not related to hypoxic-ischemic encephalopathy.

Material and Methods: This study included full-term infants who were born between January 2010 and December
2014 and had neonatal convulsion history, had no history of hypoxic-ischemic encephalopathy and were followed for
at least 1 year at our neurology clinic.
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Results: Forty-nine patients were included to the study. Among the identified etiologies on first clinical visit, hypoglycemia was the most
common cause which was presented in 11 (40.74%; 11/27 patients) patients. During follow-up, 22.4% (n=11) of patients developed
postneonatal epilepsy. In 4 of 7 patients with abnormal Bayley Il test results, epilepsy developed in the follow-up. The risk for development
of postneonatal epilepsy was significantly associated with abnormal neurological findings, such as cerebral palsy or significant delays in
developmental stages; being not benefited from acute treatment and follow-up abnormal EEG findings of the patients.

Conclusion: Hypoglycemia should be primarily investigated and treated in term neonatal seizures without hypoxia. Abnormal neurological
findings, being not benefited from the acute treatment and follow-up EEG findings were associated with developing epilepsy. In the literature,
most of the studies were limited due to short follow-up periods. More information about prognostic factors in neonatal convulsions and the
occurrence of postneonatal epilepsy is needed.

Key Words: Neonatal seizures, Hypoglycemia in newborn seizures, Postneonatal epilepsy

0oz

Amac: Yenidogan konvulziyonlari, yenidogan déneminde akut nérolojik hastaliklarin en yaygin semptomlarindan biridir. Hastalarda 6lum,
mental retardasyon ve postneonatal epilepsi riskini arttirdigi bilinmektedir. Bu ¢alismada sebebi dogumsal hipoksik iskemik ensefalopati
olmayan ve hastanemizde yenidogan konvulziyonu sebebiyle takip edilmis hastalarda etyolojik faktérler ile ndrogelisim ve epilepsi iliskisi ve
risk faktorlerinin degerlendiriimesi amaglanmistir.

Gerec ve Yontemler: Bu ¢alismaya hastanemiz néroloji polikliniginde takipli, Ocak 2010 - Aralik 2014 tarihleri arasinda miadinda dogan,
dogumsal hipoksik iskemik ensefalopati Oykust olmayip, yenidogan déneminde ndbet 6ykUsl olan, en az 1 yil takibimizde kalan hastalar
dahil edildi.

Bulgular: Calismaya 49 hasta dahil edildi. Ik basvuru sirasinda saptanabilen en sik etyolojik faktér, 11 (%40.74) hastada saptanan
hipoglisemiydi. izlemde hastalarin %22.4’(inde (n=11) postneonatal epilepsi gelistigi goriildi. Bayley Il testleri anormal saptanan 7 hastanin
4’Unde epilepsi gelistigi belirlendi. Yenidogan déneminde baslanan tedaviye yanitin olmamasi, anormal nérolojik muayene bulgularinin
varligi ve izlemde anormal EEG bulgularinin olmasi, hastalarda postneonatal epilepsi gelisimi icin risk faktorleri arasindaydi.

Sonug: Hipoglisemi, yenidogan ndbetlerinde saptanabilen ve tedavi edilebilen sebeplerden bir tanesidir. Anormal nérolojik muayene

bulgulari, baslanan tedaviye alinan yanitlar ve izlem EEG bulgulari epilepsi gelisimi ile iliskili gériildi. Bu konuda yapilmis olan ¢alismalarin
cogu, kisa gézlem sUreleri sebebiyle sinirlidir. Yenidogan konvulziyonlar ve postneonatal epilepsi gelisimi agisindan daha fazla prognostik

faktor belilemek icin daha fazla ¢alismaya ihtiyag vardir.

Anahtar Sozciikler: Yenidogan konvulziyonlari, Hipoglisemi, Postneonatal epilepsi

INTRODUCTION

Neonatal convulsions are one of the most common symptoms
of acute neurological disorders in the neonates. While conflicting
data existed in the literature on these seizures, that may be an
early sign of brain injury and the presence of convulsions in the
neonatal period reported that is has been associated with long-
term sequelae and death (1, 2).

Population-based studies have shown that the incidence of
neonatal seizures is 1.8-3.5 per 1000 live births (3). Moreover,
post-neonatal epilepsy following neonatal seizures occurs at a
rate varying between 1.8% and 41.3% and has an estimated
incidence of 70/100.000 among children and adolescents in
Europe (4-6). Studies evaluating in newborns without hypoxic-
ischemic encephalopathy are limited. Frequent etiologies that
were reported, differ from hypoxic-ischemic encephalopathy
include focal hypoxia ischemia, intracranial hemorrhage,
cerebral malformation, transient metabolic disturbance, perinatal
infection, and inborn errors of metabolism (7). Malmqvist et
al reported that, 40 newborns had seizures without hypoxic-
ischemic encephalopathy and 9 of them had epilepsy (7).

Neonatal seizures are known to increase the risk of death,
mental retardation and postnatal epilepsy in affected patients
(8). These comorbidities become more prominent when patients
develop epilepsy. The coexistence of mental retardation and
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cerebral palsy was found in 87% of the patients who had
neonatal convulsions and developed epilepsy in the follow-up
©).

Since the etiology of neonatal seizures has a treatable cause
and convulsions might impair vital functions and lead to brain
injury, it is crucial to recognize the seizure and it should be
treated appropriately based on the identified etiology in the
neonatal period (10).

In the present study, we aimed to determine associations of
etiological factors with neurodevelopment and postneonatal
epilepsy and evaluate the risk factors in newborns with
neonatal convulsions that were not related to hypoxic-ischemic
encephalopathy who were followed at our hospital.

MATERIALS and METHODS

This cross-sectional study included full-term infants who
were born between January 2010 and December 2014, had
neonatal convulsion history, had no history of hypoxic-ischemic
encephalopathy and were followed for at least 1 year at our
neurology clinic.

The instutional review board approved the study design and
protocols (University of Health Sciences, Dr. Sami Ulus Maternity
and Children’s Health and Disease Training and Research



Hospital; No:73799008-799). Demographic characteristics,
mode of delivery, age at the time of seizure, the type and
etiology of seizure, anticonvulsant therapy and duration of
treatment, neuroimaging findings, diagnostic laboratory studies,
follow-up neurological findings and neuromotor and cognitive
development levels (Bayley Il) and occurrence of epilepsy during
follow-up were retrieved from our hospital’s electronic medical
records and reviewed retrospectively for all patients.

In order to determine whether the time of seizure is a prognostic
factor, four groups were formed based on the age of seizure
onset: first 24 hours; 24-48 hours; from 48 hours to 1 week; >1
week. Due to the difficulty of obtaining information on the type
of seizure from medical files, seizures were classified as subtle
and others.

Patients with having clinical seizures in the postneonatal
period or abnormal EEG findings were considered as having
postneonatal epilepsy.

Neurological examination findings obtained on the last follow-
up of patients were divided into two groups as normal/mild
deficit and moderate/severe deficit. Patients with normal/
mild neurological deficits were defined as those having mild
changes in tonus or deep tendon reflex and minimal delays
in developmental stages and patients with moderate/severe
neurological deficits were defined as those with established
cerebral palsy or significant delays in developmental stages.

Assessments performed using the “Bayley Mental Development
Index-ll/Bayles Scales of Infant Development” at 9 months of
age and later were recorded for patients who were followed at
the developmental pediatrics clinic up to at least 1 year of age.
Scores lower than 70 (2 standard deviations below the mean)
were considered as abnormal.

Electroencephalography (EEG); was performed with using the
international 10-20 system for electrode placement that has
been modified because of the smaller head size of the babies
and relatively low EEG activity were noted in the frontopolar
head regions and the widely accepted newborn montage
system (9-10 electrodes) with anterior-posterior and transverse
montage including central vertex (Cz) was used (11). EEG
discharges were recorded as normal, focal or multifocal.

Neuroimaging data from transfontanel ultrasonography
(TFUSG), computed tomography (CT) and magnetic resonance
imaging (MRI) were reviewed and the results were classified as
normal and abnormal. Imaging results showing developmental
anomalies of brain, changes related to hypoglycemia and
hypoxia, myelination defects and hemorrhage, thrombus and
infarct findings associated with cerebrovascular events were
considered as abnormal.

Statistical analyses were conducted using the IBM SPSS for
Windows, Version 22.0 software package. Numerical variables
were summarized as mean = standard deviation and median
[minimum — maximum] values. Categorical variables were
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expressed as number and percentage. Chi-square test or
Fisher’s exact test was used to compare categorical variables.
McNemar's test was used to check whether there were
differences between neonatal EEG and follow-up EEG values.
Statistical significance was set at p<0.05.

RESULTS

In 49 pediatric patients, who were followed for neonatal
convulsions and born at term with no history of hypoxic-
ischemic encephalopathy, 35 (71.4%) were male. The mean
duration of the follow-up was 19.8 months, with a minimum
follow-up of 12 months. Twenty-eight (58.3%) patients were
born via normal spontaneous vaginal delivery and 20 (41.7%)
were born via Cesarean section. Information on mode of
delivery could not be retrieved for only one patient. Patient ages
at the seizure onset are shown in Table I.

Examinations at the initial presentation have identified an
etiological factor in 27 (55.10%) patients through the laboratory
studies. Among the identified etiologies at the initial presentation,
hypoglycemia was the most common cause which was
presented in 11 (40.74%) patients. Data on etiological factors
identified at initial presentation are shown in Table |.

Overall, 36 patients were assessed using TFUSG, 7 patients
using CT and 30 patients using brain MRI during follow-up. New
etiologies were identified with follow-up magnetic resonance
imaging in 4 patients in addition to the aforementioned
etiological factors. Hypomyelination in 1 patient, hypoxic-
ischemic changes in 1 patient and hemorrhagic sequelae
findings in 2 patients were reported in MRI findings. Thus, a
precise etiological factor had been identified by all of these
diagnostic tests in a total of 31 patients (63.2%).

During the follow-up, 22.4% (n=11) of the patients developed
postneonatal epilepsy (Table Ill). Among these patients, in 4
patients hypoglycemia was the etiological factor identified at
presentation. Hyperinsulinemic hypoglycemia was diagnosed in
2 of these 4 hypoglycemic patients at follow-up. A patient with
subarachnoid hemorrhage developed epilepsy during follow-
up and showed abnormal findings on neurological examination.
Also, 1 patient with West syndrome, 1 syndromic patient with
holoprosencephaly, 1 patient with hypoxia related to cardiac
arrest, 2 patients with hemorrhagic sequelae findings on MRI
had postneonatal epilepsy. The etiological factor of one patient
couldn’t be identified.

One patient with meningoencephalitis and one patient with
encephalitis had normal neurological examination findings and
did not develop epilepsy during follow-up.

The seizure type distributions of patients were as follows, subtle
type in 19 patients (38.8%), and the other types in 29 patients
(69.2%). Seizure type information of 1 patient could not be
reached.
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Table I: Etiological factors identified at initial presentation in the terms of seizure onset age.

Age at the seizure onset

Etiological factors identified at initial presentation

Number of the patients n:49 (%)

Hypoglycemia

Pyridoxine dependent seizure
Sinus vein thrombosis
Unknown reason
Hypoglycemia

Encephalitis

0-24 hours

EAS TelTS Cerebral infarct and sepsis

West syndrome

Unknown reason

Hypernatremic dehydration
Hypoglycemia

Hypoxia related to cardiac arrest
Intracranial hemorrhage

48 hours-
1 week

Holoprosencephaly as a syndromic patient

Unknown reason
Hypocalcemia

Hypoxia following cardiac arrest, kernicterus

Hypernatremic dehydration
Subarachnoid hemorrhage
Unknown reason

>1 week

Unknown Hypoglycemia

Hypoglycemia and meningoencephalitis

10 (20.4%)

15 (30.6%)

12 (24.5%)

11 (22.4%)

EEONS) S QU GG\ T QU G G G G ¢, T ¢ ) [N QU G QU Gy ) L [ G Gy

1(2%)

Table Il: The risk factors of the development of postneonatal epilepsy.

Patients

Epilepsy diagnosis
n (%) v

Moderate/severe deficits present in follow-up neurological examinations

Being not benefited from acute treatment
Abnormal follow-up EEG findings present

5 (62.5%) 0.009
6 (100%) <0.000
5 (100%) <0.000

Eight (16.3%) patients were not being given an antiepileptic
therapy and 2 (4.1%) patients who were given an antiepileptic
therapy were not regularly being given their medications by
their parents. Of 39 patients initially being given an antiepileptic
treatment, 33 (84.61%) patients were benefited from acute
therapy and 6 (15.38%) patients diagnosed with postneonatal
epilepsy did not receive any benefit from acute therapy.

EEG was performed in 47 patients in the neonatal period. When
EEG findings of the patients were divided into three groups
as focal, multifocal and normal, EEG abnormality was found
in a total of 22 (46.8%) patients including 18 (38.3%) patients
with focal abnormality and 4 (8.5%) patients with multifocal
abnormalities. EEG findings were normal in 25 (53.2%) patients.

Examination of the follow-up EEG findings of patients
showed that 2 (4.1%) patients did not being performed EEG
monitoring during follow-up. A total of 5 (10.6%) patients had
EEG abnormalities including 3 (6.4%) patients with focal EEG
findings and 2 (4.3%) patients with multifocal EEG findings.
Forty two (89.4%) patients had normal EEG results. Epilepsy
was present in all of these 5 patients with abnormal follow-up
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EEG results and epilepsy was absent in 38 (90.48%) out of 42
patients with normal follow-up EEG results (p=0.000).

Bayley Il test results were normal in 49% (n=24) and abnormal
in 14.3% (n=7) of the patients, and 36.7% (n=18) of the patients
were not subjected to Bayley Il test. Epilepsy developed in 4 of
7 patients with abnormal test results. In the remaining 3 patients
who did not develop epilepsy, had focal EEG abnormalities at
presentation however their last EEG data were normal.

Follow-up neurological examination findings showed that
normal/mild neurological deficits were present in 41 (83.67%)
patients and moderate/severe neurological deficits in 8 (16.32%)
patients. The risk of developing epilepsy was significantly
associated with neurological findings, being not benefited from
acute treatment and abnormal EEG findings of the patients at
follow-up. The characteristics of patients associated with the
increased risk factors of developing epilepsy are shown in Table
Il.

Patient characteristics including gender (p:0.254), age at
the seizure onset (p:0.355), type of the seizure (p:0.732),
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Table llI: The features of the patients developing postneonatal epilepsy.

EEG

Ages at — . EEG .
Patient Gender Moc_de Cli the seizure Etiology el findings in U T ) r'leu['ologlcal
delivery neonatal results examination
onset . follow-up
period
’ F VD 48 hours-1 with holoprosenoephaly focal focal abnormal moderatg/severg '
week as a syndromic patient neurological deficits
> F cs 48 hours-1 hemorrhagm se_quelae focal normal abnormal moderate/severg _
week findings in kranial MRI neurological deficits
3 F CS unknown hypoglycemia focal multifocal  unknown moderate/severg .
neurological deficits
4 M CS 24-48 hours  hypoglycemia normal normal normal gg;ir:i?sl/m”d TS e
5 M CS 24-48 hours hemorrhgglo seguelae focal normal normal moderatg/severg .
findings in kranial MR neurological deficits
48 hours-1 . normal/mild neurological
6 M CS week hypoglycemia focal focal abnormal deficits
7 M cs 48 hours-1 hypqma related to focal normal normal moderatg/severg .
week cardiac arrest neurological deficits
8 F CS 0-24 hours unknown normal normal normal normal/mﬂd EUieleges!
deficits
9 M VD 24-48 hours  hypoglycemia normal normal normal gg;ir;?sl/mlld mEVeleges]
10 F VD 24-48 hours  west syndrome multifocal focal normal gg;g?sl/m”d ai=Hele ot
11 M VD >1 week SgETEEe e multifocal ~ multifocal abnormal normal/mﬂd TEUEogEE!
hemorrhage deficits

F: Female; M: Male; VD:Vaginal delivery; CS:Cesarean section

neuroimaging findings (p:0.256) and Bayley Il test results
(p:0.17) were not significantly associated with the development
of epilepsy.

A statistically significant association was found between
neonatal EEG findings and EEG findings during later follow-up
(p=0.000). In addition, follow-up EEG findings were normal in
100% of the patients with normal neonatal EEG findings but
77.3% (n=17) of the patients with focal/multifocal abnormalities
had normal follow-up EEG results.

Neonatal EEG findings were significantly associated with final
neurological examination findings (p=0.040). Among 25 patients
with normal EEG findings, 24 (96%) patients had normal and
mild deficits on neurological examination.

A significant association was observed between final
neurological examination findings and MRI findings of the
patients. Among patients with normal MRl findings, 88.2% had
normal and mild deficits on neurological examination (p=0.049).

DISCUSSION

In this study, 49 pediatric patients were included. The most
common cause of neonatal convulsions was hypoglycemia
which occurred in 11 patients. Epilepsy did not develop in
77.6% of the patients and the risk of developing epilepsy was
significantly associated with neurological findings, not being

benefited from acute treatment and abnormal EEG findings at
follow-up.

Newborns suffering convulsions in the first day or after the third
day of life were reported to have poorer outcomes than patients
developing convulsions in the second or third days of life (12).
In our study, 20.4% (n=11) of the patients suffered a seizure
in the first 0-24 hours of life, 30.6% (n=15) of the patients
within a period of 24-48 hours after birth, 24.5% (n=12) within
48 hours and up to 1 week, and 22.4% (n=11) of the patients
after the first week of life. Time of the seizure onset was not
significantly associated with the risk of developing epilepsy and
final neurological examination findings.

In the current study, no significant association was found
between the type of seizure and epilepsy and this is compatible
with the literature that did not show an association between
the type of seizure and prognosis of patients (13,14). However,
Garfinkle and Shevell found a significant association between
the seizure type and neurodevelopmental outcome. They
observed poor prognosis in 71% of the patients with a subtle,
multifocal clonic, tonic or myoclonic seizure but only 23% of the
patients had focal clonic seizures (12).

Several studies have demonstrated that seizure etiology is the
major factor in determining the prognosis (13,15-18). In our
study, among the identifiable etiologies, the most common
cause of the seizures was hypoglycemia (n=11 patients)
and postneonatal epilepsy developed in 4 of these patients.

Turkish J Pediatr Dis/Tirkive Cocuk Hast Derg / 2022; 16: 11-17
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One patient with meningoencephalitis and one patient with
encephalitis had normal follow-up neurological examinations
and did not develop epilepsy. A patient with subarachnoid
hemorrhage developed epilepsy during follow-up and showed
abnormal findings on neurological examination.

The risk of developing postneonatal epilepsy (68.5%) (about
3/4 of the patients) was higher in the first year of life and the
remaining one-fourth of the cases occurred during in the first
5 years of life (19). Short follow-up period in our study as
well as in many other studies precluded the ability to observe
the occurrence of epilepsy and to examine the effects of
neonatal convulsions on the developing brain in childhood and
adolescence, which represents a limitation. The mean duration
of follow-up was 19.8 months for our patients.

The prevalence of epilepsy following neonatal seizures was
ranged between 16-56% and the rates vary depending on
the chosen criteria and the duration of follow-up (20). In a
meta-analysis including 44 studies (4 population-based and
40 hospital-based studies) between 1954-2013 showed
that among 4538 infants with neonatal convulsion, 17.9%
developed postneonatal epilepsy later on (19). Data were
also reported separately for preterm infants and term infants
with a postneonatal epilepsy prevalence of 17% and 30%,
respectively (2). In our study, 22.4% of term infants developed
postnatal epilepsy.

Severe neurological defects may occur in patients with neonatal
convulsions including impairment of neurodevelopment,
initiation of synaptic reorganization, altered plasticity, molecular
reorganization of receptors and channels and development
of epilepsy with increased brain injury (21). We identified an
etiological factor in all of the patients with moderate/severe
deficits in neurological examination. Additionally, we found that
85.4% of the patients with normal neurological findings or mild
neurological deficit did not develop epilepsy but 62.5% of the
patients with moderate/severe neurological deficit developed
epilepsy. A statistically significant association was observed
between neurological findings and the risk of developing
epilepsy.

Patients with normal imaging results were reported to have a
better prognosis than patients with imaging results showing
severe deficits. Studies existed in the literature showed that
diffuse abnormalities on MRI and CT scans are found to be
100% correlated with a poor prognosis and 66% of the patients
with diffuse abnormalities were developed epilepsy (22,23).
A retrospective review of the medical charts of our patients
showed that 26.5% of the patients did not undergo ultrasound
examination and MRI examination was not being performed
in 38.8% of patients. Thus, no significant relation was found
between the development of epilepsy and USG findings or MRI
findings at follow-up.

Mortality and other poor outcomes were found in the majority of
patients with moderate or severe EEG abnormalities. Moderate
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or severe EEG abnormalities were reported to be an important
prognostic factor for epilepsy, developmental delay and
cerebral palsy (12-14,24). Ninety-six percent of the patients
with normal neonatal EEG findings and 90.48% of patients
with normal follow-up EEG findings had normal neurological
examination or mild neurological deficit. Although there was no
significant association between neonatal EEG findings and the
occurrence of epilepsy, follow-up EEG findings were found to
be significantly associated with the development of epilepsy.
Epilepsy did not occur in 86.4% of the patients with normal
follow-up EEG results. Demonstration of the electrical seizures
that reflect most of the seizure start in newborns through
continuous monitoring would be a value in future studies.

In clinical trials, patients who do not receive any benefit from
antiepileptic treatment were found to develop epilepsy in later
life as reported by clinical trials (9,19). In our study, 67.3% of
the patients starting on antiepileptic therapy at presentation
benefited from treatment. Consistent with literature, a low rate
of epilepsy (15.2%) was found in the patients deriving benefit
from initiation of treatment and all of the patients who did not
receive any benefit from treatment developed epilepsy. Among
patients who did not experience recurrent seizures and not
deemed to require treatment, none of them developed epilepsy
at follow-up.

In conclusion, neonatal convulsions are one of the most common
symptoms of acute neurological disorders in the neonatal
period. Several researchers have proposed a scoring system
to be able to demonstrate the effects of neonatal seizures on
epilepsy and neurodevelopmental outcomes. However, most of
the studies were limited due to short follow-up periods. More
information is needed on this issue.
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ABSTRACT

Objective: The purpose of this study is to reveal the characteristics of indoor physical environments of schools by means
of measuring electromagnetic radiation, lighting, noise, temperature, and humidity and to evaluate the relationship
between the physical characteristics with the success of students and absence.

Material and Methods: All schools in the Derince region of the city of Kocaeli (n=42) have been included in the survey
without selection of a sample and the cross-sectional type of research technique has been employed. For the analysis
of the data, correlation analysis (Spearman and Pearson), Mann-Whitney U, and Kruskal Wallis tests have been used.

Results: In schools, the electromagnetic field level was measured as 0.53+0.27 mG, the noise level was 57.43+7.77
dB (schoolyard), and the lighting level was 370.11+£95.15 luxury. There has been a statistically significant difference
detected between the grade point averages of the sixth grades of the schools that comply with the standards of
classroom noise level and those that do not (p=0.039). A negatively significant correlation between the classroom
lighting level and grade point averages has been detected (respectively; r -0.498 p 0.011; r -0.548 p 0.021; r -0.563 p
0.004). A negatively significant correlation between the building standards points of the schools and the rate of absence
of the students has been detected (r -0.371 p 0.011).

Conclusion: A significant relationship between the indoor physical environment characteristics in schools and the school
success has been found.

Key Words: Electromagnetic Fields, Noise, Lighting, School

0z
Amacg: Bu calismanin amaci, elektromanyetik radyasyon, aydinlatma, gurultd, sicaklik ve nemi dlgerek okullarin kapali
fiziksel ortamlarinin 6zellikleriyle 6grencilerin basarisi ve devamsizlidi iliskiyi degerlendirmektir.

Gerec ve Yontemler: Kocaeli ili Derince bdlgesindeki tim okullar (n = 42) drneklem secilmeden dahil edilmis ve
kesitsel arastirma teknigi uygulanmistir. Verilerin analizi igin korelasyon analizi (Spearman ve Pearson), Mann-Whitney U
ve Kruskal Wallis testleri kullanimigtir.

Bulgular: Okullarda elektromanyetik alan seviyesi 0.53+0.27 mG, gurUltt seviyesi 57.43+7.77 dB (okul bahgesi) ve
aydinlatma seviyesi 370.11+95.15 liks olarak 6lgUimUstdr. Sinif gurdlitt dizeyi standartlarina uyan okullarin altinc
siniflarinin not ortalamalar ile uymayanlar arasinda istatistiksel olarak anlamlii farkliik tespit edilmistir (p = 0.039). Sinif

PALANBEK YAVAS S
CAGLAYAN C

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

:0000-0002-8113-0477  Ethics Committee Approval / Etik Kurul Onayr: The study was obtained from the Kocaeli University Clinical Research Ethics Committee with the
: 0000-0003-4811-7059  decision number 4/18, dated 27.11.2015.

Contribution of the Authors / Yazarlarin katkisi: PALANBEK YAVAS S: Constructing the hypothesis or idea of research and/or article, Planning
methodology to reach the Conclusions, Organizing, supervising the course of progress and taking the responsibility of the research/study, Taking
responsibility in patient follow-up, collection of relevant biological materials, data management and reporting, execution of the experiments, Taking
responsibility in logical interpretation and conclusion of the results, Taking responsibility in necessary literature review for the study, Taking responsibility in
the writing of the whole or important parts of the study, Reviewing the article before submission scientifically besides spelling and grammar. CAGLAYAN
C: Constructing the hypothesis or idea of research and/or article, Planning methodology to reach the Conclusions, Organizing, supervising the course
of progress and taking the responsibility of the research/study, Taking responsibility in patient follow-up, collection of relevant biological materials, data
management and reporting, execution of the experiments, Taking responsibility in logical interpretation and conclusion of the results, Taking responsibility
in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study, Reviewing the article before
submission scientifically besides spelling and grammar.

How to cite / Atif yazim sekli : Palanbek Yavas S, Caglayan C. The Effect of Environmental Conditions of Schools on Student Success and Absenteeism.
Turkish J Pediatr Dis 2022; 16: 18-24.

Correspondence Address / Yazisma Adresi: Received / Gelis tarihi  : 07.10.2020

Seher PALANBEK YAVAS

Istanbul University Faculty of Medicine Department of Public Health,
Department of Environmental Health, Istanbul, Turkey

E-posta: seher.palanbekyavas@istanbul.edu.tr

Accepted / Kabul tarihi : 06.01.2021
Online published . 08.04.2021
Elektronik yayin tarihi

DOI: 10.12956/tchd.807145



The Effect of Environmental Condiitions of Schools on Student Success and Absenteeism 19

aydinlatma dizeyi ile not ortalamalari arasinda negatif yonde anlamli bir iliski tespit edilmistir (sirasiyla; r -0.498 p 0,011; r -0.548 p 0.021;
r -0.563 p 0.004). Okullarin bina standartlar puanlari ile 6égrencilerin devamsizlik oranlar arasinda negatif yénde anlamli bir iliski tespit

edilmistir (- -0.371 p 0.011).

Sonug: Okullardaki kapall mekan fiziksel gevre dzellikleri ile okul basarisi arasinda anlamli bir iliski bulunmustur.

Anahtar Soézciikler: Elektromanyetik alanlar, GUr(ltl, Aydinlatma, Okul

INTRODUCTION

Children spend approximately 9 months of the year and one third
of their days at school. In this respect; among the environments
the child spends time in, school is an important establishment
that gets involved in his life for a long time and that influences
his behaviours (1,2). School health services have an important
function in protecting and improving children’s health. WHO
has defined “the school which promotes health”; as a school
that constitutes a healthy environment for living, learning, and
studying and maintains this capacity (3). American Academy of
Paediatrics has emphasized “the healthy school environment”
as a school environment which protects the students and the
employees from injuries, illnesses, and disabilities, and in which
behaviours and activities for preventing environmental risk
factors are embraced (4). In fact, school environmental health
practices involve everything at school and its surroundings; they
are practices to prevent all sorts of pollution that may occur at
the location of the school, in its building, indoor atmosphere,
water and sanitation safety, lighting, the noise levels, the school
yard and the school buses (1).

The biological risk factors resulting from the school and its
surroundings consist of moulds, unsafe foods, diseases that are
infected through vectors; the chemical risk factors consist of air
and water pollution, pesticides, hazardous wastes, asbestos,
paint, cleaning supplies; and the physical risk factors consist
of transportation, violence, injuries, extreme hot and cold, and
radiation (3).

The problems resulting from the school environment affect the
learning capacity of children significantly as much as they affect
their health. The studies carried out determined that bad school
environment conditions cause a decrease in the general well-
being and the learning capacity of children while causing an
increase in the rates of absence (5,6). Moreover, it has been
determined that exposure to noise within the school decreases
the long-term memory, reading skills, and motivation of students;
and the inconvenience of the lighting level cause a decrease
of success in classes and a state of discomfort (7-9). As for
temperature and humidity values, they have been accepted
as a mixer in learning processes and it has been determined
in the studies that the convenient temperature levels improve
the cognitive performance; and that a relationship between
exposure to electromagnetic field and childhood leukaemia
has been found (10,11). Therefore, the school success rate
is accepted as an indicator showing the health effects of the
school environment (12).

Studies conducted in Turkey have shown that schools have
significant deficiencies in compliance with environmental health
standards (13-16). In this study, it was aimed to evaluate the
effects of physical environment characteristics of schools on
students’ success and absenteeism.

MATERIAL and METHOD

Population and sample

The population of this cross-sectional study consists of total
of 42 primary and secondary level schools located within the
borders of the province of Derince in the city of Kocaeli in the
school year of 2014-2015. A sample has not been selected for
the research and all schools have been included in the research.
The total number of classrooms in schools is 624, and in our
study, measurements were made in 203 (32.5%) classrooms.
The classroom selection criteria in schools has been made by
investigating two classrooms from the right and left sides of each
hall from each floor, starting from the top floor, for schools that
have a single building; and for schools that have two separate
buildings, by investigating one classroom that is closest to the
end of the staircases from each hall in each floor, starting from
the top floor, separately from each building (13). The study was
obtained from the Kocaeli University Clinical Research Ethics
Committee with the decision number 4/18, dated 27.11.2015.

Variables of the research

The dependent variables of the research are the school success
rates. School success rates are calculated by dividing the total
of success points of the students in each school to the number
of students in the school. This data has been obtained from the
records of Derince District Directorate of National Education.

Independent variables of the research consist of 2 different
groups of variables.

1) School indoor environment physical characteristics:
Electromagnetic field level in schoolyard (mG), noise level
in schoolyard (dB), temperature in schoolyard (°C), and
humidity levels (%), measurement parameters related to
the electromagnetic field, lighting, noise, temperature, and
humidity levels of the determined classrooms. In schools
that had a library, the lighting level of the library was also
measured.

1) Class properties: It consists of variables such as the hygiene
ofthe classroom, type of the board, distance of the board from
the desks, position of the windows, width of the door, space
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of the classroom, capacity of the classroom. The data has
been collected by means of questions and measurements
composed based on TS 12014 School Environmental
Health, TS 9518 General Physical Settlement Rules for
Elementary Schools, developed by the Turkish Standards
Institution for schools, and the literature information (17,18).
It has been calculated by giving 1 point to the question
and values in the data form that were compliant with the
standards and adding them up. The maximum standard
point that a school can obtain according to this scoring is
14 and more points show compliance with the standards.

Measurements

Electromagnetic field measurement; It has been performed in
the form of 5 measurements in total as from 4 corners and from
the middle with Traxial EIf Magnetic Field Meter Model 4190
device in the determined classrooms; as for the schoolyard,
four corners of the yard and the entrance of the school
building, 5 measurements in total. The limit value of <2 mG for
electromagnetic radiation level, which is recommended by USA
National Council of Radiation Protection and Measurements
(NCRP) for schools and children playgrounds, has been
accepted as the limit values in our research (19).

Noise measurement; Measurements that lasted 10 minutes
were performed with a RION NL-31 brand noise measurement
device, in classrooms as 1 meter away from the surface, 1.5
m away from significant sound permeation elements such as
windows and with the conditions of having at least 0.7 m long
distance between the 3 spots measured. The measurement
in the schoolyard has been performed as 3.5 away from the
school building, 3 m away from the road from where the traffic
flows, and 1.5 m above the ground. The values of 35 dB
when the class windows are open and 45 dB when the class
windows are closed, which are in the Regulation of Evaluation
and Management of Environmental Noise have been accepted
as the limits (20). For the outdoor schoolyard noise level, 55 dB,
determined by WHO, has been accepted as the limit value (21).

Lighting measurement; has been performed with a TES 1335A
Digital Light -Meter luxmeter as 80 cm above the ground, 9
measurements from the front, middle, and back seats and 1
from the middle spot attached to the board, 10 measurement
in total by pulling 1 m away from the device. The limit values

in classrooms for lighting was based on at least 200 lux light
intensity, which is in TS 9518/ General Physical Settlement Rules
for Elementary Schools, maximum 500 lux (in the literature),
and as for the libraries, it is based on 500 lux (17,18,21-23).

Temperature and humidity measurement; has been performed
from 5 different spots, 10 minutes after entering the determined
classrooms, as 1 m above the ground. The in-class and
schoolyard measurements were made with a ROHS Model
AR 714 type XG6608 thermometer — hygrometer. Outdoor
temperature and humidity values have been recorded by
measuring once in the schoolyard, regardless of a particular
place. The temperature values recommended by ASHRAE as
22.77°C.-26.66°C for summer; and humidity between 30-60%
were accepted (24).

The in-class measurements from the determined classrooms
(space of the classroom, window, door, distance of the board
to the first desk, etc.) have been made with a 5 meter long tape
measure.

Statistical Analysis

Data entry and analysis have been made by using the package
software SPSS 20.0. The compliance of the continuous
variables to the normal distribution has been tested via
Kolmogorov-Smirnov test. For the data could not meet the
parametric test estimates in the comparison of the average
between groups, Mann-Whitney U test, Kruskal Wallis test and
Spearman correlation analysis were employed.

RESULTS

The average of the score of conformity, 203 classrooms
examined in the research have obtained with regards to
their classroom physical properties is 9.56+1.02 (min:7.75-
max:12.00). It has been determined that in 30.1% of the
classrooms, the air volume per student is 6 m® and above, thus
conforming with the standards, and the average air volume
per students is 3.21+0.96 m?. It has been determined that, in
99.5% of the classroom, it is 1.2 m? and above per student,
thus conforming with the standards. It has been determined
that the space per student in the classrooms is minimum 1,12
m? maximum 3.20 m? per student and the average space per

Table I: Distribution of the Classroom Properties of the Schools, (n=203).

Classroom Properties of the Schools Number(n) Pct. (%)

Space per student

>1.2 m? (conforming) 202 99.5
Air volume per student

>6 m?® (conforming) 61 30.1
Height of classroom from floor to ceiling

>3.5 m (conforming) 0 0.0
Total 203 100
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Table IlI: Distribution of Schools According to Their State of Conformity with the Standards of Electromagnetic Field, Noise,

Lighting, Temperature, and Humidity Levels.

Number (n) Pct. (%)
Conformance of School Electromagnetic Field Level to the Standards
Schoolyard
< 2 mG (conforming) 42 100
Classroom
< 2 mG (conforming) 203 100
Conformance of School Noise Levels to the Standards
schoolyard
< 55 dB (conforming) 20 47.6
Classroom with windows open
< 45 dB (conforming) 30 71.4
Classroom with windows closed
< 35 dB (conforming) 25 59.5
Conformance of School Lighting Levels to the Standards
Classroom with Lights on windows closed
200 < and < 500 lux (conforming) 37 88.1
Classroom with lights off windows open
200 < and < 500 lux (conforming) 27 64.3
Library (n=23)
>500 lux (conforming) 15 65.2
Conformance of School Temperature and Humidity Levels to the Standards
Classroom Temperature
22.77 < and < 26.6 °C (conforming) 18 42.9
Classroom Humidity
%30< and <%60 (conforming) 41 97.6
Total 42 100

student is 1.81+£0.32 m?. It has been determined that the height
of none of the classrooms, from floor to ceiling, is 3.5 m and
above. It has been determined that the height of the classrooms
is minimum 2.80 m maximum 3.20 m and the average classroom
height is 3.01+0.08 m. The classroom properties of schools are
given in table I. The measurement results of the indoor physical
characteristics of the schools within the scope of our research
are given in table Il

The average of the electromagnetic field measurement while
the electronic devices were on in the classrooms measured
in our research, has been determined as 0.53+0.27 mG
(minimum  0.20 mG-maximum1.20 mG). The average of
the electromagnetic field measurement while the electronic
devices were off has been determined as 0.47+0.26 mG
(minimum 0.17 MG - maximum 1.12 mG). The electromagnetic
field level measured in the administrative units of schools
has been determined as 0.74 mG+0.40 mG in average. The
electromagnetic field level of schoolyard has been determined
as 0.63+0.26 mG (minimum 0.34 mG - maximum 1.50 mG) in
average. The electromagnetic field level in all of the schools in
our research is conforming with the recommended limit values.

The noise level in the classroom has been determined as
37.60+7.09 dB (minimum 24.60 dB - maximum 48.78 dB) in
average when measured when the windows were open and
as 35.23+6.76 dB (minimum 22.25 dB - maximum 46.42
dB) when measured when the windows were closed. The
average noise level of the schoolyards has been determined

as 57.43+7.77 dB (minimum 45.00 dB- maximum 69.50 dB). It
has been determined in our research that, the schoolyard noise
level of 47.6% of the schools, the noise level of 71.4% in the
classroom when the windows are open, and the noise level of
59.5% when the windows are closed, comply with the values
determined in the standards.

The level of lighting measured in the classrooms when the lights
are on and the curtains are closed has been determined as
370.11£95.15 lux (minimum 213.66 lux - maximum 586.25 lux)
and the level of lighting measured when the lights are off and the
curtains are open as 446.62+164.41 lux (minimum 150.66 lux -
maximum 815.66 lux). The level of lighting in the libraries of the
schools has been determined as 525.76+113.23 lux (minimum
235.00 lux - maximum 717.00 lux). It has been determined in
our research that, the level of lighting of 88.1% of the schools,
when the classroom lights are on and the curtains are closed,
the level of lighting of 64.3%, when the classroom lights are off
and the curtains are open, comply with the standard values.
It has been determined that the library lighting level of 65.2%
of the schools that have libraries (n=23), complies with the
standard values.

The temperature of the classrooms has been calculated as
26.83+2.12 °C (minimum 23.25 °C- maximum 33.66 °C) in
average and the humidity level as 50.61+5.73% (minimum
%35.00 - maximum %60.33). According to the measurements
made in the schoolyard, the temperature of the school
environment has been determined as 28.08+3.06 °C (minimum

Turkish J Pediatr Dis/Tuirkiye Cocuk Hast Derg / 2022; 16: 18-24



22 Palanbek Yavas S and Caglayan C

Table llI: Relationship Between the State of Conformity of the Noise Levels of Schools to the Standards and Grades.

Grade Average+ SS p
School Environment Noise Level*
Conforming 79.03+1.24 0.042
Nonconforming 73.79+1.47
Classroom Noise Levelt
Conforming 80.21+£2.15 0.039
Nonconforming 76.62+1.05

*7th Grades, t 6th Grades

Table IV: Relationship Between the Physical Parameter Measurement Values of Schools and The Grade Average of Students.

Correlation

Grade Average
r (correlation coefficient)

Level of Lighting when lights are on and windows are closed
Level of Lighting when lights are off and windows are open
School environment temperature level

Total class scores of schools

0.563
0.480
0.491
0.528

23.00 °C- maximum 35.00 °C) and the school environment
humidity level as 59.19+10.41% (minimum %32.00- maximum
%74.00). In our research, it has been determined that, the
classroom temperature values in 42.9% of the schools, and
the classroom humidity values in 97.6% are conforming with
the standards.

The student grade point average of elementary schools
(n=19) has been determined as 81.26+4.86 (minimum 73.43-
maximum 88.59). The student grade point average of middle
schools (n=23) has been determined as 77.35+4.90 (minimum
69.39-maximum 86.02).

Asforthe statistical analyses conducted by means of categorising
as schools conforming with the school environment noise
level standards and those that do not, a statistically significant
difference between the grade averages of the seventh grades of
schools conforming with the noise standards and schools that
do not (p=0.042) has been determined. Similarly, a statistically
significant difference between the grade averages of the sixth
grades of schools conforming with the in-class noise level
standards and schools that do not has also been determined
(p=0.039) (Table III).

A negatively significant correlation between the level of lighting in
the classroom when the lights are on and the curtains are close
and the grade averages of the fifth, sixth, and seventh grades
has been determined (respectively; r -0.498 p 0.011; r-0.548
p 0.021; r -0.563 p 0.004). Similarly, a negatively significant
correlation between the level of lighting in the classroom when
the lights are off and the curtains are open and the grade
average of the fifth, sixth, and seventh grades (respectively; r
-0.480 p 0.015; r-0.416 p 0.039; r -0.409 p 0.047).

A negatively significant correlation between the school
environment temperature level and the grade average of the 4
grades has been determined (r -0.491 p 0.020).
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A positively significant correlation between the classroom
scores of the schools and the grade averages of the fifth grades
has been determined (r 0.528 p 0.007). A negatively significant
correlation between the building scores of the schools and the
rate of absence of the students has been determined (r -0.371
p 0.011). The correlation between the physical parameter
measurement results of the schools and the grades has been
given in Table IV.

DISCUSSION

The problems resulting from the school environment affect the
learning capacity of children significantly as it does their health.
In a study examining the effects of school environmental health
conditions on students and teachers, the characteristics related
to natural lighting, ventilation, acoustic design and thermal
conditions of the school building are described as the main
determinants affecting student health (12). The determinant of
the students’ health are the performance indicators such as
the grades, graduation averages of students. The acquisition
of values belonging to the variables of noise, lighting,
electromagnetic field, temperature, and humidity, which
determine the indoor physical environment of the schools in this
research through measuring, is the strength of the research.
However, the fact that the students’ success was evaluated
based on the school and there had been no individual
measurement conducted is a constraint of the research.

Our findings support that the physical characteristics of
classrooms have effect on the success of the students.

The air quality in the indoor volume of schools, in which
children who are more defenceless against environmental risks
spend a significant amount of their time, affects the health and
success of the students negatively due to natural pollution
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source (respiration/CQO,), in case precautions are not taken.
Therefore, it is important that enough space and air volume
per student, which are indicated also in school environmental
health standards, are provided (25,26). In our research, the
determination of the conformity of space per student with the
standards in nearly all of the classrooms, is positive. However,
it has been determined that in only 30.1% of the classrooms, 6
m3 and above air volume per student is provided. In the study
carried out by Heath et al, it was determined that the indoor air
quality, the absence and the performance of the students result
from the effects of the air pollutants on health (27). Bako- Birko
et al. has determined in the study they have carried out that,
when the speed of the clean air circulation is increased from
0.3-0.5 /s to 13-16 L/s, the study rate of the students has
increased 7% (28). In the study carried out by Shaughnessy
similarly, a significant relationship between the increase of the
speed of ventilation and the increase of the math scores has
been determined (29).

The basis of noise’s mechanism of disrupting learning is on
the disrupting the student’s relationship with pronunciation,
reading, and perception during language learning. In the studies
carried out, it has been detected that the students receiving
education in schools which are exposed to environmental
noise, have issues precepting and that their scores on the long-
term memory test are low (8). A significant relationship between
the school noise level and the grade average of the 6th and
7th grades, has been found. Similarly, in the study carried out
by Pujol et al. average school noise level has been determined
as 51.5 dB and the students’ low scores in math and French
classes has been associated with the school noise level (p=
0.02) (p= 0.01) (30). In the study carried out by Papanikolaou
et al. the reading performance of the children in schools with
low noise level (565-66 dB) has shown a statistically significant
difference from the children with middle (67-77 dB) and high
levels of noise (72-80 dB) (p <0.001) (31).

As a component of indoor environment, lighting affects the
learning processes, memories, and the attention span of
student directly (32). A negatively significant correlation between
the lighting levels of the classrooms and the grade averages
of the fifth, sixth, and seventh grades has been determined
in our research. Similarly, it has been determined in the study
carried out by Heschong Mahone Group that, high intensity of
light affects vision negatively due to flashing and particularly
has a negative effect on the success of the students in math
class (33). In the study of Samani it has been detected that the
improvement of the lighting conditions in classrooms motivates
the students and increases their performance (34). Similarly, In
the study carried out by Gilavand et al. (35) it has been shown
that lighting affects learning and academic success significantly
(p <0.05).

Inconvenient temperature and humidity values may disturb the
students physically and thus affect their academic success
negatively. It has been determined in our research that, the
classroom temperature levels of the 42.9% schools, and the

classroom humidity levels of the 97.6% conform with the
standards. Inthe study, Teli et al. (36) has carried out in England, it
has been determined that the temperature in classrooms rages
between 19.2-28.9 °C and that the humidity levels are between
40-60%. In the study carried out by Haverinen-Shaughnessy et
al. (37) it has been determined that, students who do not receive
education under the conditions of a hot classroom have given
4% more correct answers in the test questions, in comparison
to other students, and thus the high level of temperature has
been associated with headache, having difficulty concentrating,
and the increase of absence.

CONCLUSION

In this study, the effect of the environmental parameters of all
schools in the Region of Derince, which has a relatively low
socio-economic state, on the success and the absence of the
students has been examined. It has been determined that the
lighting and noise levels are effective on the success of the
students and also the building scores of the schools affect the
absence of students. In general, the environmental conditions of
the schools may be evaluated as mediocre. The deficiencies of
the school buildings located in the area we have worked needs
to be eliminated and they need to have child-friendly school
environment. For this purpose, solutions such as increasing the
awareness of teachers and school administrators, re-evaluation
of the in-school architectural services, for example; sound-
proof insulation panels, adjustment of the amount of in-class
natural and artificial light, may be suggested. Minimising the
environmental risks resulting from the school environment, shall
provide security for children, thus for the society. Should the
studies, which shall be carried out with regards to this matter,
get planned as intervention studies and focus on individual
success, more in detail results might be obtained.
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ABSTRACT

Objective: Localized scleroderma (LS), which is also called as morphea, is a rare skin disease with unknown etiology.
LS is typically characterized by sclerosis in the dermis and the subcutaneous tissue. The number of retrospective
studies examining the epidemiological, clinical and laboratory data of patients with juvenile LS in Turkey is very limited.
The purpose of this study was to investigate the clinical and demographic characteristics of pediatric patients under
the age of 18, who were followed up with a diagnosis LS, also to evaluate and compare these findings with available
literature.

Material and Methods: The medical records of 39 patients, who had been clinically and histopathologically diagnosed
with LS and followed up in our clinic between 2012-2018, were retrospectively reviewed. Demographic, clinical and
laboratory findings, and treatment options of the patients were recorded.

Results: A total of 39 pediatric patients (8 boys, 31 girls, mean age 12.1 years) with LS were enrolled in the present
study. The age at disease onset was 8.6 years. The mean duration of the disease was 3.6 years. The most common
type was plaque type morphea. In two cases, there was movement restriction in the legs, and lichen sclerosus was
concurrently present in another case. 12 patients had antinuclear antibody positivity, while 3 cases had positive Borrelia
antibodies.

Conclusion: Morphea has lifelong complications for children. Early diagnosis and monitoring of morphea in the childhood
period is important in order to avoid both physical and psychological sequelae that may occur in the future.

Key Words: Epidemiology, Localized scleroderma, Morphea, Pediatric patients

0oz

Amac: Morfea olarak da bilinen lokalize skleroderma (LS), etyolojisi tam olarak aydinlatilamamis nadir bir deri hastaligidir.
LS tipik olarak dermis ve subkutan dokuda skleroz ile karakterizedir. TUrkiye’de juvenil LS hastalarinin epidemiyolojik,
klinik ve laboratuvar 6zelliklerinin arastinldidi retrospektif calisma sayisi oldukga azdir. Bu ¢alismanin amaci LS tanisi ile
takip edilen 18 yas alti pediatrik olgularda Kklinik ve demografik dzelliklerin arastirimasi ve bulgularin mevcut literatir ile
karsilastirmall gdzden geciriimesidir.

Gerec ve Yontemler: 2012-2018 yillari arasinda klinigimizde Klinik ve histopatolojik agidan LS tanisi konulan 39 hastanin

medikal kayitlan retrospektif olarak incelendi. Demografik, Klinik ve laboratuvar bulgulari, ayrica tedavi modaliteleri
kaydedildi.
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Bulgular: Calismaya 39 LS tanisi olan pediatrik hasta (8 erkek, 31 kiz, ortalama yas 12.1 yil) dahil edildi. Hastaligin baslangic yasi 8.6
yil olarak bulundu. Ortalama hastalik stiresi 3.6 yildi. En sik goriilen tip plak morfeaydi. iki vakada bacaklarda hareket kisithigi varken, bir
vakada es zamanli liken skleroz mevcuttu. 12 hastada antinUkleer antikor pozitifligi varken, U¢ vakada Borrelia antikorlari tespit edildi.

Sonug: Morfea gocuk olgularda hayat boyu devam eden komplikasyonlara neden olabilir. llerleyen yillarda ortaya ¢ikabilecek hem fiziksel,
hem de psikolojik sekellerin dnlenmesi icin cocuk yas grubunda morfeanin erken teshis ve takibi oldukga dnemlidir.

Anahtar Sézciikler: Epidemiyoloji, Lokalize skleroderma, Morfea, Pediatrik olgular

INTRODUCTION

Localized scleroderma (LS), which is also known as morphea,
is a rare inflammatory skin disease, that causes sclerosis in the
dermis and subcutaneous tissue. Although the exact underlying
mechanisms have not been fully understood yet, many factors
have been implicated in the etiopathogenesis of morphea (1-3).
Morphea is more frequent in females and the incidence has
been reported to be 0.4 to 2.7 % (1,2,4-6). The prevalence of
morphea is equal in adults and children (2,7). 90 % of children
with morphea are aged between 2 and 14 years old. Morphea is
well-known with the potential to cause functional and cosmetic
problems. While the erythematous purple patches and plaques
are observed in the inflammatory phase, they become white
and sclerotic lesions and surrounded by a violet halo over time.
These lesions generate post-inflammatory hyperpigmentation
during improvement (1,4,5).

There have been many classifications related to morphea, while
the most recent classification belongs to Laxer et al. (8). 20 %
of morphea patients consist of children, and it is 10 times more
common than systemic sclerosis (4,7,9,10). Although several
studies are available worldwide on the epidemiological, clinical
and laboratory data of patients with pediatric morphea, there
is a shortage of these data in our country (11-13). The aim of
the present study was to investigate the demographic, clinical,
laboratory characteristics and treatment modalities of pediatric
patients with morphea, also to compare our findings with the
available literature.

MATERIAL and METHODS

This study was approved by the local ethics committee (IRB
NO:17/10/2017-2017/08/09-2017/47). The files of 39 patients,
who had been clinically and histopathologically diagnosed
with morphea and followed up in our clinic between 2012-
2018, have been retrospectively reviewed. Patients aged 18
and below have been included in the study. Demographic
characteristics, physical examination and laboratory findings
(hemogram, sedimentation rate, biochemistry analysis, Borellia
antibody, antinuclear antibody (ANA), antids- DNA (double
stranted DNA antibody) etc.) of the patients were recorded. Age
of disease onset, its duration, clinical type, involved anatomic
site, accompanying systemic signs and symptoms, triggering
factors, laboratory findings, family history of rheumatic disease,
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and treatment options were recorded. The presence of
accompanying diseases was also investigated.

The disease subtypes were classified as localized plaque, linear,
generalized and mixed type according to the Laxer classification
(8). One or several plaques that were placed in maximum 2
anatomic sites (head - neck, each extremity, trunk) in oval or
rounded configuration were regarded as localized morphea and
the type which involved at least 2 anatomical sites with 4 or
more infiltrated plagques, each of which was larger than 3 cm,
was considered as generalized morphea; sclerotic lesions with
linear fibrotic banding (affecting extremities and head region -
en coup de sabre (ECDS) were accepted as linear type; the
type containing linear and plaque types was considered as
mixed type; the type with the involvement of skin and deep
layers of the connective tissue was regarded as pansclerotic
morphea (8).

Patients have been divided into 4 groups depending on their
age: age 0-2 (baby), age 3-5 (preschool), age 6-11 (school
child) and age 12-18 (adolescent). 0-2 years of age consisted
of 2.6 % (n=1) of cases, ages between 3-5 consisted of 7.7 %
(n=8), ages between 6-11 years consisted of 30.8 % (n=12),
and ages between 12-18 years consisted of 59 % (n=23) cases
of the patients. Statistical analysis was performed using SPSS
software, Version 20 (SPSS Inc., Chicago IL, USA). Frequencies
were calculated for variables related to demographic and clinical
patient characteristics. Qualitative variables were expressed in
percentage. Quantitative variables were expressed in mean
values.

RESULTS

A total of 39 pediatric patients (8 boys 31 girls, mean age 12.1
years, range: 2-18 years) with morphea were enrolled. 79.5
% of the patients (n=31) were girls, the female/male ratio was
3.9;1. The majority of patients were in the age group of 12-18
years (n=23). The mean duration of disease before diagnosis
was 3.6 years. The age of disease onset was 1-16 with an
average of 8.6. The most common morphea type was plaque
type with 56.5 % (n=22); followed by linear type with 25.6 %
(n=10) and generalized type with 10.2 % (n=4), and mix type
with 7.7 % (n=3). There were no deep and pansclerotic types.

The most common site of anatomic involvement was the trunk.
Only trunk involvement was 33.3% (n=13), while the involvement
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Table I: Age, gender and clinical characteristics of the cases.

Patient Groups F/M Mean age The Age of Mean Patient numbers/ Lesion Patient numbers/
P.No -% 9 Onset D.period Type Localization%
0-2y (n=12.56%) 1/- 2 years 1 year 1 year 1-Plaque On the left leg
. 1-Face
1-Linear
3-5y (n=3 7.69%) 2/1 4 years 2,6 years 1.3 years 1-Body
2-Plaque
1-Face+trunk
6-Linear i:an%e
6-11y (n=12 30.76%) 10/2 8.25years 6.8years 1.8years 5-Plagque y
. 1-Face+trunk
1-Mix
5-Legs
5-Face
1-Nose
1j:gzggrealized 2-Forehead
12-18 y (=23 58.9%) 18/5 15.1 years 11 years 14.6 years 3-Linear 2-Cheek
2-Mix S
8-Trunk
5-More than one
31/8 22-Plaque (56.4%) 8-Face- 20.5%
10-Linear (25.6%) 13-Trunk-33.3%
— (o)
TOTAL n=39 100% 3.9 121 70 396years Ty Generalized (10.2%)  11-Legs-28.2%
o 3-Mix (7.69%) 7-More than one-17.9%

Table Il: Comparison of laboratory findings, treatment and concomitant diseases by age groups.

ANA,
: Concomitant Diseases, AntiDsDNA
Pat|er|;tN(iroups Travma story Positivity Treaptwg nts
. Family story The other lab findings .
P.No
0-2 years (1) Restriction of left leg motion - = Topical Steroid
1-Topical steroid
2-Methotrexate
3-5years (3) - 1-ANA + 1-Hydroxychloroquine
2-Systemic Steroid
1-Calsipotriol
2-Vitamin D defiency 2-Topical steroid+2-Calsipotriol
1-Anemia (iron defiency,) 5-ANA+ 6- Calcineurin inhibitors
6-11y (12) 1-Genital Lichen sclerosus 1-Anti dsDNA + 2-Methotrexate
1-Deformites of leg 1-CRP + 3-Colchichine
1-Diyabetes Mellitus 1-Systemic Steroid
1-Travma story + 2-UVA -1
8-Topical steroid+Calsipotriol
6-Calcineurin inhibitors
6-Anemia (Iron defiency) B6-ANA+ ;:l(\:/lce)ltﬂgfrzg:te
5-VitaminB, , defiency 1-Anti dsDNA + 1-Systemic Steroid
12-18y (23) 1-Hashimoto tiroiditis 1-CRP + 1-Hydrox chloroauine
3-Travma story +1-Atrtiritis story of 3-Borrelia antibodies 5 Ny Y N
his brother 2-RF + ey [oslel Vg,
1-Laser
2-Depigmentation therapy
1-isotretinoin
1-Topical steroid, 2.5 %
) e M ' 8 10-Topical steroid+Calsipotriol, 25.6 %
g_@{t‘:mi'ﬁé'g‘;”d%‘ﬁgigy); 21.;';1 e 12-Galcineurin inhibitors, 30.7%
2-Vitamin D defiency 5.1% 12- ANA +, 30.7% 10-Colchichine, 25.6%
1-Genital LS, 259% 2 Anti ds DNA, 5.1% 6—I\/Iethotrexate, 154/0 .
Total % (39) 1-Hashimoto tiroiditis, 2.5% 3- Borrelia antibodies, 7.7%  2-Hydroxychloroquine, 5-10 %
1-Diyabetes melltus, 2.5% 2-RF +,5.1% 4-Systemnic Steroid, 10.2 %
4-Travma story +,10.2% 2-CRP +, 5.1% 1-Isotretinoin, 2.5 % )
2-Deformites of leg, 5.1% 2-Narrow band UVB, .1%
1-Artiritis story of his brother, 2.5% 2-UVA-1, 5.1%

2-Depigmentation therapy, 5.1%
1-Laser, 2.5%
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Figure 1: Plaque morphea. Figure 2: En coup de sambre

lesion on forehead.

Figure 3: Linear
morphea on the
leg.

of extremities alone was 28.2 % (n=11), the involvement of
more than one site was 17.9 % (n=7), and also there was head-
neck involvement in 20.5 % (n=8) of patients. The plaque types
were on the nose (n=1), forehead (n=1) and cheeks (n=1). The
other plagque localization was trunk and legs. The others (n=5)
belonged to linear-ECDS type (Figures 1-4). Five cases of linear
morphea were on the legs. Only one patient had an association
of autoimmune disease (Hashimato’s thyroiditis) and diabetes
mellitus. There was a family history of autoimmune disease in
one patient.

Twelve patients had ANA positivity (30.7%) and antids- DNA
antibodies were found to be higher in 2 cases (5.2%), 2 patients
had C reactive protein (CRP) and rheumatoid factor (RF)
positivity, whereas antihistone antibodies and eosinophilia were
not detected in any of the cases. In three cases, Borrelia-IgG
antibodies were positive. 7 patients (17.9%) had iron deficiency;
five patients (12.8%) had vitamin B12 (vitB12) deficiency. The
age, gender and clinical characteristics of the patients were
demonstrated in Tables |. Preferred treatment modalities of the
patients were as follows: topical combination of calcipotriol
and cortisone in 10 cases (25%), colchicine in 10 cases (25%),
methotrexate (MTX) in 6 cases (15.3%), narrowband UVB and
UVA-1 in 2 cases (each one, 5.1%), systemic steroid in 4 cases,
hydroxychloroquine in 2 cases (5.1%) and systemic isotretinoin
in one case (2.5%). One patient did not receive treatment. Laser
treatment was applied to three patients, who had scars. Table Il
demonstrates comparison of laboratory findings, treatment and
concomitant diseases by age groups. Treatment results could
not be evaluated because the study was retrospective.
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DISCUSSION

The rate of affected females is 2-4 times higher than affected
males in morphea (2,4,5). The most comprehensive one of
the multi-centered studies up to this date belongs to Zulian et
al. (14) with 750 juvenile patients. Zulian (14) found the ratio
of females/males as 2.4, Mertens et al. (16) as 2.8, Marzano
(17) as 2.0, and Cristen Zaech (15) as 2.6, while Wu et al. (18)
determined it as 3.5 and Leitenberger (19) as 3.7. Although
the ratio of girls/boys was found to be between 2.4 and 1.2 in
other studies performed in our country, we found it to be 3.9
in our 39 cases, which is comparable with the most available
literature (11,12).

Age of disease onset has been reported as 2-14 years in
various studies. We found that the mean age of onset was 8.6
years. The interval between the first clinical manifestations and
the diagnosis of morphea ranges from 1 month to 8 years, with
a mean of 0.93-2.3 years (14,20). In Zulian et al.’s (14) studly,
it was reported that the diagnosis of 20% of morphea patients
took more than 2 years. This duration was found to be 3.6
years in our study. This may be due to the fact that primary care
physicians and pediatricians might fail to recognize morphea
adequately, and the arrival of patients to the dermatologists is
delayed.

The incidence of linear morphea varies between 25%-70%
(2,5,21). Itis well-known that plaque type is seen more frequently
in adults, and linear morphea is seen more frequently in children
(2,5,6,14,19). Many researchers have made observations
supporting this view (14-16,22,23). In a study from Turkey,
Izol et al. (11) also stated that they encountered the linear type
morphea more commonly. Marzano et al. (17) suggested that
plague type morphea is a more common subtype in children
with a range of 48.4 %. Meanwhile according to results of
our study, the incidence of plaque type was 56.4 %, while the
linear type was 25.6 %. From this aspect, our study is similar to
that of Marzano et al.’s (17). This rate was reported for plaque
type by Christen Zaech (15) as 36 %, Mertens (16) as 28.6 %,
Leitenberger (19) as 27.9 %, and Wu et al. (18) As 15 % . Mix
type, which includes more than one type, is seenin 15 % of the
children (2,21). Marzano et al. (17) reported that the rate of mix
type was determined as 14.3 %, while Wu et al. (18) reported
it as 20% and Zulian (14) as 23%. In our 39-case study, the
rate of mix type was 7.7 %. In the generalized type morphea,
there are four or more plaques in more than one anatomic site.
It is observed in a range of 7-9 % (2,5). In our study, the rate of
generalized type morphea was 10.2% (4 cases).

Some triggering factors such as vaccination, drugs, chemical
substances, trauma, insect bites, sunburn, infections,
radiation, autoimmunity and psychological stress may play a
role in the etiopathogenesis of morphea (3,24). The presence
of environmental factors was found in 13.3% (n=100) of the
patients, 7.3% of which was traumatic (14). Only 4 of our
patients (10.2 %) had an history off trauma and were compatible



with the literature. The role of Borrelia burgdorferi infection in
the etiology of morphea has been questioned for many years.
In recent years, the relationship with Borrelia Burgdorferi
and morphea has been reported. Although there are reports
describing clinical improvement of morphea with treatment
of Borrelia Burgdorferi, some of the results are contradictory
(25). In our study, we detected three cases, whom Borrelia IgG
antibodies were positive. These patients had not previously
received treatment for Borrelia infection.

In some studies, extracutaneous changes have been reported
especially in the group of morphea starting in childhood (7,24).
We, however, did not detect extracutaneous involvement
in our patient group. This may be due to the inadequacy in
the monitoring of the disease progression because of the
retrospective nature of the study.

In juvenile morphea frequently autoimmune diseases can
accompany the disease. This ratio can vary from 1% to 3%
(20). In some studies, the association of autoimmune diseases
with morphea has been reported as high as 17% (20). In a
study conducted by Leitenberger et al. (19), 4.9 % of morphea
cases showed an accompanying autoimmune or rheumatologic
disease such as vitiligo, psoriasis, celiac disease, alopecia
areata, autoimmune thyroiditis, etc, similar to what Ceylan et
al. (26) reported from our country. In our study, there were
only one case of autoimmune thyroiditis, diabetes mellitus and
lichen sclerosis. However, among our patients, there were 7
cases with (17.9 %) iron deficiency anemia and 5 (12.8%) cases
with vitamin B,, deficiency, which are frequently found in this
age group. This may be related to inadequate intake of iron and
vit B,, in the diet of children.

The presence of autoimmune disease in the family is 12%-
25% higher in pediatric morphea than in adults (19,20). It has
been reported that familial autoimmunity is more common in
the generalized and mixed type (15). Zulian et al.(14) found
this ratio to be 23.5% for generalized type, 12% for linear and
plague type, while Leitenberg determined it as 4.9% (19). One
of our patients with plague morphea had a sibling history with
rheumatoid arthritis (2.6%).

Linear morphea is more frequent in the first two decades and
causes deformation due to the fact that it may involve deep
tissues affect the underlying tissue (4,6). Piram et al. (27) also
stated that this type of morphea may be refractory to treatment,
andthat it needs long-term follow-up. Marzano et al.(17) reported
that musculoskeletal anomalies such as limb contracture,
limited range of motion and arthralgia etc. in children were
normally 12%, while it was 45% children with linear morphea.
In our study group, orthopedic complications were detected in
only two patients with linear morphea, which were on the left
side. This may support the view that orthopedic complications
are more common in children with linear morphea.

Among the studies conducted, changes in various laboratory
parameters were indicated in patients with morphea (5,28,29).
Patients with extracutaneous involvement were found to have
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increased levels of inflammatory parameters such as ESR and
CRP (9). In those who have joint damage, the RF rate increases
up to 25 %-40% (9). In terms of the inflammation parameters,
only 2 cases (5.12%) had elevated CRP and RF in our patient
group.

Autoantibody positivity is also seen very commonly in morphea
(80,31). However, the clinical and prognostic significance of
these autoantibodies is still not understood (9). The presence
of extensive morphea in a patient who had an ANA positivity
of 1/1000 titer may indicate that serology may be important
in terms of progression. Woo et al. noted that ANA and
RF positivity should be considered as sign in terms of
extracutaneous involvement (30). Many autoantibody positivity,
such as ANA, antids- DNA, anti-histone antibody, and anti-
Scl 70 has been reported in morphea cases. Meanwhile, ANA
positivity was found in 5.9%-73% of the cases on the literature
(9,17,19). It has been reported that ANA positivity ratio is higher
in generalized and mix types (19). These investigators reported
that ANA positivity was 44%-53% in adults and 26%-53% in
children, indicating a difference between the two groups. Parlak
et al.(13) found in their study that ANA positivity was 26.1% for
the generalized type and only 8.7% for the mixed type. Marzano
et al. (17) detected a similar rate of ANA positivity (26%-53%),
while other autoantibodies were detected in 7%, and it was
higher in the generalized type. The rate of ANA positivity was
30.7% in our study (in 12 cases).

In addition to ANA; Scl-70, anti-centromere, anti-dsDNA, and
anti-histone antibody positivity can be seen in patients. Zulian et
al. (14) found antids-DNA at 4%. In a study performed by Sato
et al. (29), anti-histone antibodies were found to be associated
with the number of morphea lesions and it was suggested that
it could be a serologic marker for generalized involvement. In
our study, the antids-DNA antibodies were present in only 2
(5.1 %) cases, whereas no anti-histone antibody was detected
in any case.

Since the cause of morphea is not known exactly, there is
no effective specific treatment. The goal of the treatment is
to reduce the progression of the disease in the early period
in order to prevent functional and cosmetic complications.
Treatment options are assessed according to the type and
severity of the disease, and the presence of complications
(1,2,5). For localized plaque type morphea, first-line treatment
has been reported as topical steroids, tacrolimus, imiquimod,
combination of calcipotriol and betamethasone, and lesion
limited phototherapy [UVA, UVA1, narrowband UVB (nbUVB)]
(81,32). Phototherapy, combination of systemic steroids and
methotrexate (MTX), hydroxychloroquine, D penicillaminge,
cyclosporine, sulfasalazine, photopheresis, mycophenolate
mofetil (MMF) are the treatment options in the generalized
morphea (5,32,33).

In our study, MTX (15.3%) was given to each of the patients
with generalized, mixed and ECDS. Systemic steroids were
administered to 4 patients (10.2%). Although colchicine is not
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mentioned in the morphea treatment guideline, inhibitory effect
of this drug on fibroblast proliferation, the effect on elastic fibers,
and its anti-inflammatory features have been shown “in vitro” (
34). Colchicine is a preferred drug in our country, as well as in
Korea (35). Some researchers in our country have reported the
effectiveness of colchicine treatment in their patients (12,13).
In this study, colchicine treatment was given to 10 patients
(25.6%). Spontaneously regression within 3 to 5 years is a
matter of fact for morphea, thus treatment for plaque type
morphea is generally regarded as unnecessary (9,4,32). In one
of our cases with widespread, plaque-like lesions on the back,
the treatment was refused by the patient and parents. After 10
years, post inflammatory hyperpigmentation was present, but
there was no progress in the disease.

In our study, 24 (61.5%) patients with limited plaque type lesions
received topical corticosteroids, calcipotriol, calcipotriol+steroid
combination, and tacrolimus and pimecrolimus. Preferred
treatment modalities were systemic steroids in 4 cases (10.2
%), narrowband UVB, UVA 1 and hydroxychloroquine in two
cases (5.1%) and isotretinoin in one case (2.5%). One patient
did not receive any treatment. Two patients (5.1%) received
scar treatment. It has been shown in various trials that MTX
and MMF may be good treatment options in resistant cases
(16,32,36). Zulian treated 37% of their patients with MTX, 2%
with cyclosporine, 49% with steroids (14% topical steroids,
35% systemic steroids), 26% with D penicillamine, 4% with
PUVA, 10% with vitamin D and 17 % with nonsteroidal anti-
inflammatory drugs (NSAIDs). In our study, 15.4% of the
patients were administered MTX. Treatment results could not
be evaluated because the study was retrospective.

CONCLUSION

Although linear morphea was reported as the most common
form of pediatric morphea, plaque type morphea was more
frequently observed in our study. Due to the cosmetic and
functional deformities that can develop in the linear type, early
diagnosis and treatment are important. Patients should be
carefully examined for extracutaneous symptoms, and further
investigations should be performed when necessary. ANA
should be followed in terms of systemic and extracutaneous
involvement.
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ABSTRACT

Objective: We aimed to investigate the efficacy of mycophenolate mofetil (MMF) for maintaining remission and reduce
the number of relapses in childhood steroid-sensitive nephrotic syndrome. The effects of MMF on growth and blood
pressure parameters were also evaluated.

Material and Methods: This retrospective, single-center observational study included patients with steroid-sensitive
nephrotic syndrome who were treated using MMF between 2009 and 2019 in the Department of Pediatric Nephrology
in our hospital.

Results: Ten patients had steroid-dependent nephrotic syndrome; six patients frequently had relapsing nephrotic
syndrome in this study. The mean duration of the disease was 93.3+25.0 months and the mean duration of the MMF
onset was 33.9+16.7 months after diagnosis. Ten patients showed a 50% or greater reduction in the relapse rate and
the prednisolone treatment was discontinued in eight patients for six months or more. Compared to the previous year,
before the start of the MMF treatment, there was a 52.7% reduction in the relapse rate and a 36.6% reduction in the
cumulative annual dose of steroid after 12 months of MMF treatment. The height z score and the median office systolic
blood pressure standard deviation scores of the patients improved after MMF treatment (respectively p = 0.003, p =
0.01).

Conclusion: The findings suggest that MMF may lead to decreased relapse rates and cumulative steroid dose, which has
a positive effect on growth and blood pressure parameters in steroid-sensitive nephrotic syndrome.

Key Words: Blood pressure, Childhood, Growth, Mycophenolate mofetil

oz

Amac: Mikofenolat mofetilin gocukluk ¢agi steroide duyarli nefrotik sendromda remisyonu strdirme ve relaps sayisini
azaltmadaki etkinliginin belirlemesi amagclandi. Ayrica MMF’in blyUme ve kan basinci Uzerindeki etkileri degerlendirildi.
Gerec ve Yontemler: Bu retrospektif, tek merkezli gdzlemsel ¢alisma, 2009-2019 yillart arasinda hastanemiz ¢ocuk
nefroloji kliniginde MMF ile tedavi edilen steroide duyarli nefrotik sendromlu hastalan icermektedir.

GUNGOR T
KARA EROGLU F
KARGIN CAKICI E
YAZILITAS F

CAN G

KURT SUKUR ED
OZDEL S8
CELIKKAYA E
KARAKAYA D
BULBUL M

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

: 0000-0002-5881-1565  Ethics Committee Approval / Etik Kurul Onayr: This study was approved by the Clinical Research Ethics Committee of Ankara Kegiéren Training
: 0000-0003-2364-4282  and Research Hospital (1963 / 11.09.2019).

: 0000-0002-1697-6206
: 0000-0001-6483-8978
: 0000-0002-5881-1565
: 0000-0003-1451-4443
: 0000-0001-5602-4595
: 0000-0003-2695-2045
: 0000-0001-7720-4923
: 0000-0001-9007-9653

Contribution of the Authors / Yazarlarin katkisi: GUNGOR T: Constructing the hypothesis or idea of research and/or article, Planning methodology
to reach the Conclusions, Taking responsibility in logical interpretation and conclusion of the results, Taking responsibility in the writing of the whole
or important parts of the study. KARA EROGLU F: Planning methodology to reach the Conclusions, Organizing, supervising the course of progress
and taking the responsibility of the research/study, Taking responsibility in logical interpretation and conclusion of the results. KARGIN CAKICI E:
Organizing, supervising the course of progress and taking the responsibility of the research/study. YAZILITAS F: Taking responsibility in patient follow-
up, collection of relevant biological materials, data management and reporting, execution of the experiments. CAN G: Organizing, supervising the course
of progress and taking the responsibility of the research/study. KURT SUKUR ED: Reviewing the article before submission scientifically besides spelling
and grammar. OZDEL S: Reviewing the article before submission scientifically besides spelling and grammar. CELIKKAYA E: Taking responsibility
in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study. KARAKAYA D: Taking
responsibility in necessary literature review for the study. BULBUL M: Constructing the hypothesis or idea of research and/or article.

How to cite / Atif yazim sekli : Gungor T, Kara Eroglu F, Kargin Cakici E, Yazilitas F, Can G, Kurt Sukur ED. Mycophenolate Mofetil Treatment in
Childhood Steroid-sensitive Nephrotic Syndrome: Single Center Experience. Turkish J Pediatr Dis 2022;16: 32-36.

Correspondence Address / Yazisma Adresi: Received / Gelis tarihi  : 28.10.2020

Tulin GUNGOR

Department of Pediatric Nephrology, Dr Sami Ulus Maternity and Child Health
and Diseases Training and Research Hospital, Ankara, Turkey
E-posta: tulingungor84@gmail.com

Accepted / Kabul tarihi : 22.01.2021
Online published 1 12.03.2021
Elektronik yayin tarihi

DOI: 10.12956/tchd.817363



Mycophenolate Mofetil in Steroid Sensitive Nephrotic Syndrome 33

Bulgular: Calismamizdaki 10 hasta steroide bagimli nefrotik sendrom, 6 hasta sik relaps nefrotik sendromdu. Ortalama hastalik sUresi
93.3+£25.0 ay ve tanidan sonra ortalama MMF baslangi¢ siresi 33.9+16.7 aydi. On hastanin niiks oraninda %50 veya daha fazla azalma
goruldd ve prednizolon tedavisi 8 hastada 6 ay veya daha uzun sure kesildi. Bir 6nceki yila kiyasla, 12 aylik MMF tedavisinden sonra niks
oraninda %52.7 ve yillik kimdlatif steroid dozunda %36.6 azalma oldu. Mikofenolat mofetil tedavisi sonrasi hastalarin boy z skoru ve
ortanca ofis sistolik kan basinci standart sapma skorlar iyilesti (sirasiyla p = 0.003, p = 0.01).

Sonug: Mikofenolat mofetil, steroid duyarl nefrotik sendromda niks oranlarini, kimulatif steroid dozunu azaltarak blyUme ve kan basinci

olgtimleri Uzerine olumlu etkilere neden olur.

Anahtar Soézciikler: Kan basinci, Cocukluk cagi, Blylime, Mikofenolat mofetil

INTRODUCTION

Idiopathic nephrotic syndrome (NS) is the most common
chronic glomerular disease in children between 1.5 and 10
years of age (1,2). Approximately 80-90% of these children
respond to oral steroids, and in these cases, it is called steroid-
sensitive NS (SSNS). Approximately 60% of children with SSNS
develop frequently relapsing NS (FRNS) or steroid-dependent
NS (SDNS). However, 40-75% of all SSNS cases require long-
term steroids and/or other immunosuppressive agents, such as
cyclophosphamide, calcineurin inhibitors and mycophenolate
mofetil (MMF), to maintain remission and prevent frequent
relapses (2-4).

MMF is a prodrug of mycophenolic acid and classified
as a reversible inhibitor of inosine monophosphate
dehydrogenase. Mycophenolate is used in combination with
other immunosuppressant drugs, such as cyclosporine and
corticosteroids, to prevent organ rejection after hepatic, renal and
cardiac transplants. In addition to the above uses, MMF has also
been studied for the treatment of nephrotic syndrome, nephritis
and other complications of autoimmune diseases. MMF has
been evolving gradually as a new therapeutic agent for pediatric
idiopathic NS, especially as a steroid-sparing agent for the
prevention of relapses (5,6).

In this study, we aimed to investigate the efficacy of MMF for
maintaining remission and reducing the number of relapses in
childhood SSNS. Furthermore, the effects of MMF on growth
and blood pressure (BP) parameters were evaluated.

MATERIALS and METHODS

This retrospective, single-center observational study included
16 patients with SSNS who were treated with MMF between
2009 and 2019 in the Department of Pediatric Nephrology. The
inclusion criteria in this study were as follows: Patients who
were 1-18 years of age at the start of the MMF treatment and
they had a minimum follow-up time of 12 months after the start
of the MMF treatment.

Patient medical records, including clinical and demographic
characteristic like age, gender, weight, height, and BMI,
physical examination findings, including BP at presentation and

each follow-up visit, and laboratory findings, such as serum
creatinine, albumin, urinalysis, urinary protein creatinine ratio
and 24-h protein excretion, were retrospectively reviewed.

Standard height, weight, and BMI scores were based on Turkish
children’s growth curves. BMI was calculated as kg/height (m?).
Blood pressures of patients were measured in the out patient
setting after a resting period for at least 10 minutes. Mean
standard deviation scores (SDS) of three consecutive systolic
blood pressure (SBP) and diastolic blood pressure (DBP)
measurements by the auscultatory method were calculated (7).

Standard definitions were used for NS, remission and relapse
(8). A frequent relapse was defined as two or more relapses
within six months of the initial response or four or more relapses
in any 12-month period. Steroid dependence was defined as
two consecutive relapses during corticosteroid therapy or
within 14 days of ceasing therapy (1-4).

The MMF treatment was started after steroid remission
was achieved and it was administered to the patients in two
divided doses, with an average dose of 1000-1200 mg/m?/
day. All of the patients received cyclosporine or cyclosporine
and cyclophosphamide as other immunosuppressive therapy
for at least six months before being treated with the MMF. The
frequency of relapse and duration of remission before and after
MMF treatment were compared.

This study was approved by the Clinical Research Ethics
Committee of Ankara Kecioren Training and Research Hospital
(1963 /11.09.2019).

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows v.22.0 (IBM Corp., Armonk, NY, USA). The
Kolmogorov-Smirnov test was used to determine the normality
of the distribution of the study variables. Parametric variables
were shown as mean+SD, and nonparametric variables
were shown as median and IRQ. Categorical variables were
presented as numbers and percentages. Student’s t-test was
used to compare parametric variables and the Mann-Whitney
U test was used to compare nonparametric variables. The
x°test or Fisher’s exact test was used to compare categorical
variables. The level of statistical significance was set at p < 0.05.
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RESULT

Sixteen patients who received MMF for FRNS and SDNS were
included in this study. The mean follow-up duration was 7.7+2.1
years. All of the patients received cyclosporine or cyclosporine
and cyclophosphamide as other immunosuppressive
therapy for at least six months before the MMF treatment.
Five of the patients were treated using cyclosporine and
cyclophosphamide, and 11 of the patients were treated using
cyclosporine alone.

The mean age of the patients was 164.8+24.1 months, and
the mean age of diagnosis was 70.8+34.1 months. The female
to male ratio was 0.8. The mean duration of the disease was
93.3+25.0 months, and the mean duration of the MMF onset
was 33.9+16.7 months after diagnosis. The mean dosage of
MMF used was 1046.8+78.4 mg/m?/day. Ten of the patients
had SDNS; six patients had FRNS. The renal biopsies were
consistent with minimal change disease in nine patients, focal
segmental glomerulosclerosis in six patients, and mesangial
proliferation in one patient.

The MMF treatment was started after steroid remission was
achieved. The number of relapses after the MMF treatment
decreased from 3.6/year to 1.7/year, which was significantly
lower (p = 0.000). Ten of the patients showed a 50% or greater
reduction in the relapse rate and the prednisolone treatment
was discontinued in eight patients for six months or more.
None of the patients had diarrhea, hematological abnormalities
or impaired renal function.

Compared to the previous year, before the start of the MMF
treatment, there was a 52.7% reduction in the relapse rate and
a 36.6% reduction in the cumulative annual dose of steroid after
12 months of MMF treatment. Relapse numbers of the SSNS
patients before and after MMF treatment are given in Figure
1. The mean cumulative steroid dose was 232.5+27.3 mg/kg/
year for 0-12 months before MMF and the mean cumulative
steroid dose 0-12 months post MMF decreased t0147.1+94.3
mg/kg/year (p = 0.004).

The median BMI z-score decreased from 0.8 (IQR;-1.3 - 2.4)
at the time MMF was initiated to 0.5 (IQR;-1.4 - 2.9) at the
last follow-up visit (p = 0.25). However, no significant difference

was detected. The median height z-score at the time of MMF
initiation was -0.8 (IQR; -3.2-0.9) and the median height
z-score at the last follow-up visit was —-0.7 (IQR; -2.4-1.3). The
height z score in patients improved significantly after the MMF
treatment (p = 0.003).

The median office SBP SDS at the time of MMF initiation was
0.5 (IQR; -0.8-2.3) and the median office SBP SDS at the last
follow-up visit was -0.2 (IQR; -0.8-1.7) (p = 0.01). The median
office DBP SDS at the time of MMF initiation was 0.3 (IQR; -0.3-
2.3) and the median office DBP SDS at the last follow-up visit
was 0.2 (IQR; -1-1.8) (p = 0.08). Office SBP SDS of the patients
before MMF was significantly higher than after MMF. Office DBP
SDS of patients before MMF did not differ significantly after
MMF. Clinical and laboratory characteristics of patients before
and after MMF treatment are given in Table I.

DISCUSSION

The present study aimed to investigate the effects of MMF
on disease outcome, blood pressure levels and growth
parameters in pediatric SSNS patients. MMF acts by inhibiting
de novo purine synthesis by inhibiting the mofetil inosine
monophosphate dehydrogenase enzyme. In particular, it
inhibits T and B lymphocyte proliferation. These functions may
be accountable for the amelioration of inflammation and/or the
structural remodeling characteristics of the glomerular disease
(6,8,9).

Steroid dependent NS and FRNS are clinical conditions with
high morbidity due to the toxicity of the long-lasting steroid
therapy with high doses of prednisone, as well as to the length
of the disease (2,3). Over the past decade, there have been
many studies on the benefits of MMF treatment in SDNS and
FRNS. In most of the studies, the MMF was shown to result in
a significant reduction in the frequency of relapses, as well as
the cumulative dose of the steroid required, irrespective of the
previous alternative drugs used (5,10,11). MMF also contributes
to renal function by reducing the cyclosporine and/or steroid-
induced effects. Previous studies have shown efficacy and
protection for 12 months or more (5,11-13). Our study suggests
that although the MMF was useful for preventing relapses and

Table I: Clinical and laboratory characteristics of patients before and after MMF treatment.

Before MMF treatment
(n=16) (n=16) P

After MMF treatment

BMI z-score, median (IQR) 0.8 (IQR; -1.83 - 2.4) 0.5(QR; -1.4 -2.9) 0.25
Height z-score, median (IQR) -0.8 (IQR; -3.2 - 0.9) -0.7 (IQR; -2.4 - 1.3) 0.003
Office SBP SDS, median (IQR) 0.5 (IQR; -0.8 - 2.3) -0.2 (IQR; -0.8 - 1.7) 0.01
Office DBP SDS, median (IQR) 0.3 (IQR; -0.3 - 2.3) 0.2 (IQR; -1-1.8) 0.08
CSD, mg/kg/year, mean + SD 232.5+27.3 147.1+£94.3 0.004
Serum glucose level, mg/dL, mean + SD 97.2+18.9 98.1£17.5 0.86

BMI: body mass index, SBP: systolic blood pressure, DPB: diastolic blood pressure, CSD: cumulative steroid dose
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Figure 1: Relapse numbers of the SSNS patients before and after
MMF treatment.

sparing steroids, it had no disruptive effect on the disease. The
number of relapses after the MMF treatment decreased from
3.6/year to 1.7/year (p = 0.000) in our study. When compared
to the previous year, before the start of the MMF therapy,
there was a 52.7% reduction in the relapse rate and a 36.6%
reduction in the cumulative annual dose of steroid after 12
months of MMF treatment. Ten of the patients showed a 50%
or greater reduction in the relapse rate, and the prednisolone
treatment was discontinued in eight patients for six months
or more. In all of the studies, the MMF showed the ability to
decrease the relapse rate and the cumulative prednisone dose
(5,8,14,15). Consistent with the literature, our study showed
similar positive effects regarding steroid sparing.

[t should be noted that there is considerable non-uniformity
in both the MMF dosage and duration and in the other drugs
used both before the MMF and with the MMF. The MMF
dosage was calculated based on the body weight and the
body surface area, and it varied from 600 mg/m?/day to 1200
mg/m?/day and from 25 mg/kg to 40 mg/kg, respectively. The
mean dosage of MMF used was 1046.8+78.4 mg/m?/day in
our study. In addition, there seems to be a wide variation in
the therapy duration, from three months to seven years. The
previous studies have not shown any significant variations in the
outcomes regarding the efficacy and side effects based on the
MMF dosage administered per day (5,9,16,17). However, the
studies involving MMF for longer durations provide an indication
that the MMF is more efficacious for maintaining remission if the
therapy duration is increased from several months to several
years. Some studies have concluded that administering MMF
for more than 12 months is more efficacious than administering
it for six months. Moreover, the treatment continuation beyond
12 months resulted in sustained steroid-sparing and reduced
the need for alternative treatments while maintaining low
relapse rates (14,17,18). The mean duration of the MMF onset
was 33.9+16.7 months after diagnosis. This study included
the use of MMF for more than 12 months for the benefit of
maintaining remission.

The principal toxicities of MMF are gastrointestinal and
hematological and they include leukopenia, diarrhea, and
vomiting. MMF has an efficacy similar to that of cyclosporine,
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but with fewer side effects, especially no risk of nephrotoxicity
and no adverse cosmetic events. Digestive trouble, infectious
events, anemia, lymphopenia and thrombocytopenia have
been reported in several studies, but they were always mild and
transient (4,18-20). None of the patients in our study required
an MMF withdrawal due to unacceptable side effects.

Therearefew studies onthe effects of otherimmunosuppressants
on growth in children. In the present study, the height z score
in 75% of the patients improved following MMF treatment, and
the median height z score at the last follow-up visit was higher
than at the time of initiation of MMF treatment (p = 0.003). MMF
had a similarly positive effect on BMI in the SSNS patients in this
study, but no significant difference was detected (p = 0.25).The
median office SBP SDS of patients before the MMF treatment
was significantly higher after MMF. The median office SBP SDS
of patients improved after the MMF treatment (p = 0.01). These
effects may arise from the decrease in cumulative steroid dose
after MMF treatment. Although our patient group was relatively
few, to our knowledge, this is the first study in the literature
evaluating the effects of MMF on growth and blood pressure
parameters in children with SSNS.

In conclusion, long-term treatment with MMF has been shown
to reduce the relapse rates in patients with SSNS. MMF causes
decreased cumulative steroid dose, which had a positive effect
on growth, blood pressure parameters in SSNS. MMF seems
to have a positive efficacy and side effect profile as a steroid
protective agent in maintaining the remission in childhood
SSNS. Although there appears to be general agreement on
the efficacy of MMF in preventing relapses in NS, there is still
no consensus on the optimal dosage and duration of MMF
treatment. These data support the efficacy and safety of MMF
treatment for longer than 12 months. The limitations of the
present study are its retrospective design and the low number
of cases.
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Amac: Plevral eflizyon ¢ocukluk ¢aginda ciddi morbidite ve mortalite nedenidir. Bu ¢alismada plevral eflzyon tanisi

ile hastanede yatirlan ¢ocuklarda etyolojik siniflama yapilarak hastalarin izlem ve tedavilerini arastirmak amaglanmistir.
Ayrica, plevral eflizyonlarin en sik nedeni olan parapnémonik eflizyonlarin yillar icerisindeki degisimi arastinimistir.

Gereg ve Yontemler: Saglk Bilimleri Universitesi Ankara Cocuk Saghg ve Hastaliklan Hematoloji Onkoloji Saglik
Uygulama ve Arastirma Hastanesi Pediatri Servisleri ve Yogun Bakim Unitesi’ne Ocak 2012- Aralik 2017 tarihleri arasinda
plevral eflizyon tanisi ile yatinlan cocuk hastalar degerlendirildi. Retrospektif tanimlayici 6zellikte olan bu galismada 0-18
yas arasl 135 hasta incelendi. Hastalarin demografik ve klinik dzellikleri, fizik muayene bulgulari, altta yatan ek hastalik
varligi, laboratuvar verileri, gérintileme yéntemleri, takip ve tedavileri incelendi.

Bulgular: Plevral eflizyon tanill 135 hastanin 74’0 (%54.8) erkek olup ortalama yas 8.4+5.3 saptandi. Hastalarn 78’i
(%57.8) parapndmonik eflizyon, 14’0 (% 10.4) sepsis, 10’'u (%7.4) romatolojik hastalk tanisi almisti. En sik basvuru
semptomlar ates (%62.2), dksurlk (%45.9) ve nefes darligi (%32.6) di. Fizik muayenede en sik saptanan bulgu takipne
(%39.3)’du. Hastalarin yarisindan fazlasinda (%59.2) kronik hastalik oldugu tespit edildi. Bu ek hastaliklar icerisinde
en sik ndrolojik hastaliklarin oldugu goértldu. Verilerine ulasilabilen 127 hastanin 94’Une (%74) torasentez yapiimisti;
70’ine (%55.5) gbgus tupu takilmisti. Parapndémonik eflizyon tanisi alan hastalarin 42’si (%53.8) basit parapndmonik
eflizyon, 36'sl (%46.2) komplike parapnénomik eflizyon (ampiyem) tanisi aldi. En gok izole edilen etken Streptococcus
pneumoniae’di. Ampiyem tedavisinde en ¢ok fibrinolitik tedavinin tercih edildigi goéralda. Plevra sivisinda ‘pH <7.1" ve
‘LDH =1000" saptanmasl ampiyem tanili hastalarda basit parapndémonik efiizyon tanili hastalara gére anlamli bulundu
(srrasiyla p:0.003 ve p:0.001). Parapndmonik eflizyonlarin yillar icindeki dagiimina bakildiginda son yillarda ampiyem
sikliginda artis gértimektedir. Pndmokok asisi ile agilanmanin basit parapndmonik eflizyon ve ampiyem gelisiminde fark
yaratmadigi géruldd (p:0.351).

Sonug: Plevral eflizyon nedeniyle hastaneye yatirlan ¢ocuk hastalarin yarisindan ¢ogunda parapnémonik eflizyon
saptanmisti. Ampiyem sikliginda son Ug¢ yilda artis gortlmektedir. Bu durum asilama ile dntine gegilemeyen invaziv
suslarin varhi@ini distndtrmektedir. Erken evrede tani ve tedaviye yonelik daha fazla calismaya ihtiyag vardir.

Anahtar Sézciikler: Ampiyem, Parapnémonik, Pediatrik, Plevral eflizyon

ABSTRACT

Objective: Pleural effusion is a serious cause of morbidity and mortality in childhood. In this study, it was aimed to
investigate the follow-up and treatment of patients by performing etiological classification of children with hospitalization
with pleural effusion diagnosis.
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Material and Methods: Pediatric patients who were admitted to the Pediatric Services and Intensive Care Unit of Health Sciences
University Ankara Child Health and Diseases Hematology Oncology Education and Research Hospital between January 2012 and
December 2017 were evaluated. In this retrospective descriptive study, 135 patients aged 0-18 years were examined. The demographic
characteristics, clinical features, physical examination findings, underlying additional disease, laboratory data, imaging methods, follow-up
and treatment methods of the patients were examined.

Results: 74 (54.8%) of 135 patients diagnosed with pleural effusion were male and the mean age was 8.4+5.3. 78 of the patients (57.8%)
were diagnosed with parapneumonic effusion, 14 (10.4%) sepsis, 10 (7.4%) rheumatological disease. The most common presenting
symptoms were fever (62.2%), cough (45.9%) and shortness of breath (32.6%). The most common finding on physical examination was
tachypnea (39.3%). More than half of the patients (59.2%) had chronic disease. Among these diseases, the most common neurological
diseases were found. Thoracentesis was performed in 94 (74%) of 127 patients whose data could be accessed; chest tube was inserted
in 70 of them (55.5%). Of the patients diagnosed with parapneumonic effusion, 42 (53.8%) were diagnosed with simple parapneumonic
effusion and 36 (46.2%) were diagnosed with complicated parapneumonic effusion (empyema). The most commonly isolated agent was
Streptococcus pneumoniae. Fibrinolytic therapy was the most preferred treatment for empyema. Detection of ‘pH < 7,1’ and ‘LDH >
1000’ in pleural fluid was found to be significant in patients with empyema compared to patients with simple parapneumonic effusion,
respectively (p:0.003) (p:0.001). Considering the distribution of parapneumonic effusions over the years, there has been an increase in the
frequency of empyema in recent years. It was observed that vaccination with pneumococcal vaccine did not make any difference in the
development of simple parapneumonic effusion and empyema (p: 0.351).

Conclusion: Parapneumonic effusion was detected in more than half of the pediatric patients who were hospitalized for pleural effusion.
Empyema incidence has increased in the last three years. This suggests the presence of invasive strains which cannot be prevented by
vaccination. Further studies are needed for diagnosis and treatment in early stage.

Key Words: Empyema, Parapneumonic, Pediatric, Pleural effusion

Universitesi Ankara Cocuk Saglgi ve Hastaliklar Hematoloji
Onkoloji Saglik Uygulama ve Arastrma Hastanesi, Pediatri

GiRiS

Plevra, pariteal ve visseral plevradan olusur. Parietal ve visseral
plevra arasinda anormal sivi bulunmasi plevral eflizyon olarak
tanimlanir.

Cocukluk cagindaki plevral efizyonlarin en sik nedeni %50-
68 siklikla toplum kaynakli pnémonilerdir (1). Parapnémonik
eflizyonun steril oldugu ilk evre basit eksudatif evre; bakteriyel
invazyon sonrasi fibrin birikiminin oldugu evre ise komplike
parapndmonik (ampiyem) evre olarak tanimlanir. Ampiyem
evresinde plevral sivida pH <7.1, glukoz <40 ve LDH =1000
saptanir.

Torasentez ile elde edilen plevral sivi transuda ya da eksuda
niteligindedir. Light kriterlerine gére plevra sivisi/serum protein >
0.5, plevra sivisi/serum LDH > 0.6, plevra sivisi LDH > normalin
Ust sininnin 2/3’0 kriterlerinden herhangi biri varsa plevral sivi
eksudadrr. Transuda niteligindeki eflizyonlarda kalp yetmezIigi,
nefrotik sendrom, hipalbtminemi gibi, sistemik hastaliklar én
plandayken eksuda niteligindeki eflizyonlarda enfeksiyon ve
malign hastaliklar daha ¢ok disuntimelidir (2,3).

Bu calismada plevral eflzyon tanisi ile hastanemizde yatirilarak
izlenen 135 cocuk hastanin demografik, Klinik, labarovatuvar
Ozellikleri incelenerek plevral eflzyonlarin etyolojisi, tani ve
tedavide uygulanan ydntemlerin arastinimasi amagclanmistir.
Ayrica, plevral eflizyonlarin en sik nedeni olan parapnémonik
eflzyolarin yillar igerisindeki degisimi arastinimistir.

GEREC ve YONTEMLER

Tek merkezli retrospektif tanimlayici nitelikte olan bu ¢alismada
Ocak 2012- Aralk 2017 tarihleri arasinda Saglik Bilimleri
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Servisleri ve Yogun Bakim Unitesi'nde plevral efiizyon tanisi ile
yatirlarak izlenen 0-18 yas arasindaki 135 hastanin 6zellikleri
incelendi.

Hastane bilgi sistemi kullanilarak hastalarin yatisi boyunca yazilan
gunlik Klinik izlemleri incelendi ve ulasilabilen veriler kaydedildi.
Hastalarin yasl, cinsiyeti, bagvuru tarihi, ek hastalik varligi, kronik
ilag kullanimi, asllanma durumu, basvuru semptomlar, fizik
muayene bulgulari, gériintileme (akciger grafisi, ultrasonografi,
bilgisayarl tomografi) yontemleri, torasentez bilgileri, plevral sivi
biyokimyasal ve mikrobiyolojik inceleme sonuglari, periferik kan
sonugclari, hastalik etyolojileri ve tedavi yontemleri degerlendirildi.
Plevral eflzyon etyolojisinde yer alan hastalklar pnémoni,
sepsis, romatolojik hastallk, kardiyak hastalk, tlberkiloz,
malignite, kist hidatik, HLH (Hemofagositik Lenfohistiositoz),
nefrotik sendrom ve digerleri olacak sekilde gruplandirild.

2012, 2013 ve 2014 yillart 1. grup; 2015, 2016 ve 2017 vyillar
2. grup olarak siniflandirlarak plevral eftizyon tanilarinin yillara
gbre artma ya da azalma iligkisi arastirildi. Pevral eflzyonlarin
en sik nedeni olan parapndmonik eflizyonlar basit eksudatif
parapndmonik eflizyon ve ampiyem olacak sekilde iki grupta
karsilastinimali olarak incelendi.

CGalisma icin Ankara Cocuk Sagligr ve Hastalklari Hematoloji
Onkoloji Egitim Arastirma Hastanesi, Klinik Arastirmalar Etik
Kurulu'nda 15.01.2018/2018-004 onay alinmistir.

Hastalarn verileri ‘SPPS for Windows 17.0° prorgrami
kullanilarak analiz edildi. Ki-kare, Fischer ve T testi kullanildi;
p<0.05 anlamli kabul edildi.
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BULGULAR

Plevral eflizyon tanisi ile Ocak 2012- Arallk 2017 tarihleri
arasinda yatarak tedavi olan 135 hastanin %54.8’i erkek,
%45.2’si kizdi. Hastalarin ortalama yas 8.4+5.3 olup; 0-2 yas
arasinda 23 (%17), 2-5 yas arasinda 26 (%19.2), 5 yas UstU
86 (%63.8) hasta saptandi.Calismada yer alan hastalarin %59.2
‘sinde norolojik hastaliklar basta olmak Uzere ek hastalik oldugu
goruldi. Basvuru semptomlari siklik sirasina gore ates (%62.2),
Okslrik (%45.9), nefes darligl (%32.6), gbgus agrisi (%8.1),
karin agrisi (%6.7) ve yan agrisi (%2.2)'di.

Hastalarin fizik muayenesinde en sik saptanan bulgu takipne
(%39.3) olup diger bulgular ral-ronkus varlidi, solunum seslerinde
azalma ve retraksiyondu. Calismada yer alan 135 hastanin 78’
(%57.8) pndmoni, 14’0 (%10.4) sepsis, 10'u (%7.4) romatolojik
hastalik, 8’i (%5.9) kardiyak hastalk tanilarini aldi. Hastalarin
etyolojilerine gore siniflandirimasi Tablo I'de gdsterilmistir.

Hastalarin tamamina akciger grafisi ¢ekilmis olup; %98.3’lne
ultrasonografi, %43.8’ine bilgisayarl tomografi ile gérunttleme
yapilmist. Plevral eflzyonun sikikla sag taraftaydi (%37.5).
Ultrasonografi ile yapilan dlgimlerde ortalama olarak sagda
34.5 mm solda 32 mm eflizyon saptandi.

135 hastanin icinde torasentez sonuclarina ulagilabilen 127
hastanin 94’Une (%74) torasentez yaplilirken 70’ine (%55.5)
gogus tUpu takilimistl. Torasentez ile elde edilen plevral sivi Light
kriterleri kullanilarak transuda ve eksuda olarak siniflandiridl.
Torasentez ile yeterli sivi alinabilen 80 hastanin 70’inde (%87.5)
eksuda, 10'unda (%12.5) transuda vasifl sivi saptandidi
gorildu. 1 hastada silotoraks saptandi. 13 hastada ise yeterli
ornek alinamadigi igin plevral sivi degerlendirmesi yapllamamisti.

Eksuda vasifl swilarin %89’'una, transuda vasifll sivilarin
%80’ine gdJus tlpl takimistt ve aralarinda anlamli fark
saptanmadi (p:0.600). Plevral eflizyonu olan 135 hastanin
78’'inde pndmoniye sekonder plevral eftizyon gelistigi goruldu.

Tablo I: Plevral efiizyon etyolojisi.

Bu 78 hastanin 42’si (%53.8) basit parapnémonik eflizyon, 36’sI
(%46.2) ampiyem tanill hastalardan olusmaktaydi. Basvuru
semptomlan incelendiginde nefes dariginin  ampiyemde
basit parapndmonik eflizyona gore anlamli olarak daha fazla
goruldugu saptandi (p:0.047).

Parapndémonik eflizyona sahip hastalarin plevral sivi verileri
incelendiginde ampiyemi olan olgularda plevra pH <7.1 ve
plevra LDH >1000 olmasi basit parapndmonik gruba gbre
anlamli saptandi (p:0.003) (p:0.001). Ultrasonografide septa
olusumunun da ampiyemde basit parapndmonik eflzyona gére
istatistiksel olarak daha fazla oldugu géraldu (p<0.01).

Yillara gbre gelisen parapndémonik eflzyon sayisi Sekil 17 de
gOsterilmistir. Bu verilere gére son 3 ylda ampiyem gelisen
hastalarin sayisi giderek artmaktadir. 2012, 2013 ve 2014 yillari
1.grup; 2015, 2016, 2017 vyillan 2.grup olarak sinflandirildi.
Parapnémonik eflizyonlarin ve diger tum tanilarin yil gruplanyla
anlamii bir iliskisi saptanmadi (p:0.966). iki yil grubu arasinda
basit parapndmonik eflizyon ve ampiyem gelisiminin istatistiksel
bir farki saptanmadi (p:0.759).

Parapnémonik eflizyon tanil hastalarin agilama verileri incelendi.
Buna gdre pndmokok agisl ile agllanmanin basit parapndémonik
eflzyon ve ampiyem gelisiminde fark yaratmadig goérildu
(p:0.351). 7 bilesenli (PCV7) ve 13 bilesenli (PCV13) pndmokok
asllarinin ampiyem gelisiminde ve ileri tedavi intiyacinda anlami
etkisi gérulmedi (p:0.577).

Ampiyem tanisi alip verisine ulasilabilen 27 hastanin 8’inde
gram boyama ile 5’inde ise kultUr ile bakteri saptandi. Plevra
kultdrd sonuglarinda en sk saptanan etken Streptococcus
pneumoniae’di (Tablo II).

Ampiyem tanili 36 olgunun 16’sinda (%44.4) fibrinolitik ajan,
2’sinde (%5.5) VATS, T1’inde (%2.7) dekortikasyon tedavisi
uygulanmisti. Calismada yer alan 135 hastanin 12’si kaybedildi.
Bu hastalarin 7’si sepsis, 2’si kardiyak hastalik, 2’si romatolojik
hastalik ve 1 tanesi pndmoni taniliyd.

Cinsiyet

Gogis Eksuda/

Tani Hasta (%) (erkek/kiz) Ortalama yas Torasentez tiipa Transuda Exitus

Pnémoni 78 (67.8) 45/33 6.5+4.7 54 43 49/0 1

Sepsis 14 (10.4) 7/7 10.2+5.4 10 8 6/2 7
Romatolojik hastalik 10 (7.4) 7/3 11.9+5.1 8 3 2/3 2
Kardiyak hastalik 8 (5.9 3/5 12.7+4.4 5 3 1/3 2
TUberkuloz 7 (5.2) 3/4 14.4+2.0 5 8 5/0 0
Malignite 5(3.7) 2/3 10.8+6.0 5 4 3/1 0
Kist hidatik 4 (3) 31 9.2+6.2 S 8 2/0 0
HLH 2(1.5) 0/2 10.5+6.3 1 1 1/0 0
Nefrotik Sendrom 1(0.7) 1/0 2 1 1 0/1 0
Diger 6 (4.4) 3/3 8.3+4.6 2 1 1/0 0
Toplam 135 (100) 74/61 8.4+5.3 94 70 70/10 12
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Tablo II: Ampiyemde plevra kiiltiir sonuclari.

Plevra Kiiltiir Sonucu Hasta Sayisi (%)

Streptococcus pneumoniae 8 111
MRSA 1 3.7
Burkholderia cepacia 1 3.7
Negatif 22 81.5
Toplam 27 100
TARTISMA

Retrospektif tanimlayici dzellikte olan bu galismada plevral
eflizyon tanisi ile hastanede yatirilan hasta verileri incelendiginde
olgularin blyUk cogunlugu pndémoniydi. Mocelin ve ark’in
(3) yaptigl calismasinda plevral eflizyonu olan 157 hastanin
150'sinde (%95.5); Utine ve ark’in (4) yaptdi calismasinda
ise plevral eflizyonu olan 492 hastanin 381’inde (%77.4)
parapndmonik eflizyon saptanmisti.

Altta yatan diger hastalklar ise siklik sirasina gore sepsis,
romatolojik hastalik, kardiyak hastalik tanilarini aldi. Calismamiza
yogun bakim hastalarinin da dahil edilmesi sepsis tanill hasta
sayisini arttirmigtir olabilir.

Plevral eflizyon tanisi alan 135 hastanin %59’unda ek hastalik
mevcuttu. En ¢ok gordlen ek hastalik noérolojik hastaliklardi
(serebral palsi, epilepsi ve kas hastaliklar gibi). Liese ve ark’in
(5) yaptigi parapnémonik eflizyon tanili 1447 hastanin yer aldigi
calismada altta yatan en sik hastalik nérolojik hastalk grubu
olarak saptanmigtl. Aspirasyonun fazla olmasli, sekresyonun
yeterli dlzeyde atlamamasi ve tekrarlayan mikrotravmalara
bagl hasarli akciger dokusunun olmasi norolojik hastalig
olanlarda plevral eflzyonun daha agir-komplike gelisecegini
dUstndurmektedir.

Calismada yer alan 135 olgunun tamami incelendiginde en sik
basvuru semptomu ates, dkstrlk ve nefes darligiydi. Utine ve
ark’in (4) yaptigi calismada da hastalar en sik ates, dksurtk ve
nefes darlidi ile bagvurmustu.

Calismada ates ve OksUrlk parapnémonik eflizyonu olan
hastalarda daha fazla goérildi. Mocelin ve ark’'in (3) yaptigi
calismada da parapndmonik eflzyon tanili grupta ates ve
Okslrtk daha fazla géralmustl. Bu durumun pnémonin temel
bulgular arasinda ates ve 6ksurugun yer almasina bagl oldugu
dUsUnuldu. Plevral eflzyonu olan hastalarda en sik gordlen
semptomlar oksurtk, nefes darligi ve gdgus agrisi olmakla
birlikte bu bulgularin spesifite ve sensitivitesi dusuktir (6).
Hastalarin klinik seyri altta yatan nedene bagli olarak degiskenlik
gosterebilmektedir. Bu nedenle plevral efizyon tedavisi igin
oncelikle altta yatan hastaligin tespit edilmesi gerekir.

Plevral eflizyon olgularinda tercih edilen standart tani yontemi
akciger grafisidir (7). Bu calismada da en ¢ok tercih edilen
goértntdleme ydontemi hem ucuz hem kolay olmasi nedeni
akciger grafisi olmustur. Ozellikle lateral dekubit grafi ile daha
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Sekil 1: Yillara gore basit parapndmonik eflizyon ve ampiyem gelisimi.

iyi sonu¢ alinir fakat plevral sivinin karakterini ve miktarini
belirlemede ultrasonografi daha duyarlidir (8-10). Bu ¢calismada
yer alan plevral efUzyonlarin gortiintilenmesinde ultrasonografi
¢ok yaygin kullanilimistir; hem seviye olctlminde hem de fibrin,
septa gibi komplike yapilarin degerlendiriimesinde yardimci
olmustur. BT’nin parapndémonik eflizyonu olan gocuklarda rutin
kullanimini - 6nerilmemektedir fakat etyolojisi belirlenemeyen
olgularda tercih edilebilmektedir (11,12).

Plevral eflzyon siklikla akcigerin sagd tarafinda gorildi (%38).
Hacimustafaoglu ve ark’in (13) yaptidi calismada parapnémonik
eflzyon tanill 80 hasta incelenmis ve sag tarafin daha c¢ok
tutuldugu saptanmisti. Gayretli-Aydin ve ark’in (14) yaptig
galismada parapnémonik eflzyon tanili 116 hastada sag
taraftaki eflizyonlarin daha bUyUk ¢apl oldugu saptanmisti. Bu
durum sag ana bronsun daha yukarda yer almasina bagl olarak
mikroaspirasyonlarin daha fazla oldugunu distndUrUr ve bu da
eflizyonun daha genis ya da komplike olmasini aciklayabilir.

Hem tanida hem tedavide &nemli bir yeri olan torasentez
islemi ile plevral araliktan sivi drnegi alinarak biyokimyasal,
mikrobiyolojik, histolojik ve sitolojik incelemeler yapilabilir; ayrica
plevral sivi drenaiji ile klinik diizelme saglanabilir (15).

Torasentez ile elde edilen plevral sivi transuda ya da eksuda
niteligindedir. Light kriterlerine gdre plevra sivisi/serum protein >
0.5, pevra sivisi/serum LDH > 0.6, plevra sivisi LDH > normalin
Ust sininnin 2/3’0 kriterlerinden herhangi biri varsa plevral sivi
eksudadir (16). Calismamizda verilerine ulasilabilen hastalarin
%74’Une torasentez yapildidi ve plevral sivinin ¢ogunlukla
eksuda vasifli oldugu goruldu. Eksuda vasifli plevral efGzyonlarin
daha c¢ok pnémoni, sepsis ve tlberkiloz gibi enfeksiyon
sonras! gelistigi saptandi. Transuda vasifli eflzyonlar ise daha
¢ok kardiyak ve romatolojik hastalk zemininde gelismisti.
Calismamizda genis ¢apll plevral eflizyon varliginda, solunum
sikintisi gelisen olgularda ya da ampiyemde gdgus tupu ile sivi
drenajl saglanmisti.

Plevral eflzyonlarin en sik nedeni olan parapndémonik eflizyonun
steril oldugu ilk evre basit eksudatif evre; bakteriyel invazyon
sonrasi fibrin birikiminin oldugu evre ise komplike parapndmonik
(@ampiyem) evre olarak tanimlanir. Ampiyem evresinde plevral
sivida pH <7.1, glukoz <40 ve LDH =1000 saptanir (16).
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Ampiyem evresinde gogus tUpuU takilarak fibrinolitik ajan
araciligl ile ya da video aracili torakoskopik inceleme (VATS)
ile drenaj saglanmalidir. Bu iki yéntemin birbirine Ustdnlugu
tartismalidir, tercih edilecek yontem Klinigin tecrlbesine gore
secilmelidir (17,18). Bu calismanin incelendigi zaman araliginda
hastanemizde izlenen ampiyem tanili hastalarnn tedavisinde
fibrinolitik ajanlarin daha ¢ok tercih edildigi gortldu.

Torasentez  yapilan  parapnémonik  plevral  eflzyonu
olan hastalarin plevral swvilarindan gram boyama, kultdr,
S.pneumoniae icin lateks aglUtinasyonu, spesifik PCR calismasi
Onerimektedir (12). Calismamizda gonderilen plevra kultdr
sonuglar buyuk oranda negatif saptanmasi hastaneye basvuru
oOncesinde antibiyotik kullanimi ile iligkili olabilir. - Antibiyotik
kullanim hikayesi ile ilgili yeterli veriye ulasilamamigtir. Bu
calismada prarapndmonik eflizyonlarin en sik nedeni literattrle
uyumlu olarak S.pneumoniae’di (3,4,19).

Sonug olarak; calismamizda yer alan plevral eflizyon olgularinin
bUytk cogunlugu parapndmonik eftizyon tanisi alan hastalardan
olusmaktaydi. Calismamizda ve tUm dinyada parapndmonik
eflizyonlarin en sk nedeni Streptococcus pneumoniae pnEMONIS
olup ampiyem sikkliginda vyillar igerisinde artis gorulmektedir.
Plevral eflizyondan alinan érnekte mikroorganizmanin Uretilerek
tiplendirimesi Ulke capindaki strveyans calismalar igin ¢ok
onemli olacaktrr.
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OZg U n Arag’t Irma Turkiye Cocuk Hastaliklari Dergisi

Evaluation of Clinical Symptoms and Clinical Course in
Pediatric Patients with Tree Nut Allergy

Kuruyemis Alerjisi Olan Cocuklarda Klinik Bulgular ve Dogal Seyrin
Degerlendirilmesi
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ABSTRACT

Objective: Tree nut allergies (TNA) are an important health problem can cause severe reactions such as anaphylaxis
and the frequency of improvement with age is low. This study aims to evaluate the clinical features and tolerance
development of TNAs.

Material and Methods: In our study, the clinical characteristics, laboratory findings and tolerances of the patients who
were followed with allergy to tree nuts between 2010-2017 in the Department of Pediatric Immunology and Allergy of
Ankara Child Health and Diseases Hematology Oncology Training and Research Hospital were evaluated.

Results: A hundred and twenty eight (73.4% male) patients were included in the study with a median age of 61 (min-
max:4-209) months. Of the patients, 109(85.2%) were hazelnuts, 60(46.8%) were allergic to walnuts, 47(36.7%) were
allergic to pistachios, 37(28.9) were allergic to almonds, 22(17.2%) were allergic to cashew nuts.Presenting reaction
was anaphylaxis in 47 (36,7 %) patients. The median value of the follow-up period was 56.3 (16.3-134.2) months.Of the
128 patients, 37(29%) have overgrown all TNAs, 9 (7%) have outgrown some of TNAs and TNAs of 70(54.6%) patients
persisted. Twelve patients (9.4%) couldn’t evaluated. Forty-two percent of patients with single TNA, 31.5% of patients
with multi-TNA has developed tolerance within follow-up period.

Conclusion: Tolerance development to TNA seems to be encouraging. Therefore, regular monitoring of these patients is
important.

Key Words: Children, Prognosis, Symptoms, Tree nut allergy
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0z
Amac: Kuruyemis alerjileri (KA), anafilaksi gibi agir reaksiyonlara neden olabilmeleri ve yasla dizelme sikliklarinin az olmasi nedeni ile
onemli bir saglik sorunudur. Galismamizda kuruyemis aleriilerinin klinik 6zellikleri ve tolerans gelisiminin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Calismamizda T.C. Saglik Bilimleri Universitesi Ankara Cocuk Sagligi ve Hastaliklar Hematoloji Onkoloji Egitim ve
Arastirma Hastanesi Cocuk Aleriji Klinigi'nde 2010-2017 yillarinda kuruyemis alerjisi nedeni ile izlenen hastalarin Klinik 6zellikleri, laboratuvar
bulgulari ve prognozu degerlendirildi

Bulgular: Calismaya ortanca yasi 2.5 yil (min-maks: 1-17) olan ylz yirmi sekiz (%73.4 erkek) hasta alindi. Hastalarin 109’unda (%85.2)
findik, 60’Inda (%46.8) ceviz 47’sinde (%36.7) antep fistig, 37'sinde (28.9) badem, 22'sinde (%17.2) kaju fistig alerjisi vardi. Kirk yedi
(%36.7) hastada basvuru reaksiyonu anafilaksiydi. Takip suUresi ortanca 56.3 (min-maks:16.3-134.2) aydi. YUz yirmi sekiz hastanin
37’sinde (%29) ttm KA'leri dUzelmisken, 9'unda (%7) bazi KA'leri diizelmis 70 (%54.6) hastada ise KA devam etmistir. On iki hasta (%9.4)

degerlendirilemedi. Tekli KA'li hastalarin %42’si, coklu KA'li hastalarin %31.5’i takip suresi i¢inde tolerans gelistirmistir.

Sonug: Kuruyemis alerjilerine tolerans gelisimi cesaret verici gdriniyor. Bu nedenle bu hastalarin dizenli takibi dnemlidir.
Anahtar Sézciikler: Cocuklar, Prognoz, Semptomlar, Kuruyemis alerjisi

INTRODUCTION

Tree nut allergy(TNA) is an important health problem because
it can cause severe reactions that can be lethal and also
decreases the quality of life of children with allergies and their
families. Tree nuts are the cause of 18-40% of all cases of
anaphylaxis and with peanuts they account for the 70-90% of
anaphylactic fatalities due to food allergy (1,2). The frequency of
reactions with TN is reported to be increasing (3).

Current treatment of TNA is avoidance of the allergenic
food, but children, especially at school age are at high risk of
accidental exposure to TNs. Anxiety due to the possibility of
anaphylactic reactions, efforts to avoid the allergen, disbelief of
being ready to use adrenalin auto-injectors are burdens on the
patient and the families (4). Parents can over protect their food
allergic children and this may interfere with child’s development
of autonomy and social skills (5).

Tree nuts are reported to have beneficial effects for the health
of children. They are widely available and accidental ingestion
is common as they are included in many take-home foods (3).
These points make the avoidance of TNs harder

Resolution rate of allergic reactions to tree nuts are considered
to be low and they are presumed to continue until adulthood
in most of the cases (3). However, the results of TNAs in the
pediatric age group were obtained from a limited number of
studies. In our study, we aimed to evaluate the clinical features
of the patients who were followed with the diagnosis of TNA
and to evaluate the clinical course of the patients.

MATERIALS and METHODS

The study included patients diagnosed with tree nut allergies
between 2010 and 2017 at the Pediatric Immunology and
Allergy Clinic of our hospital. Patients who had only sensitization
according to skin prick test(SPT) and/or specific IgE(sIgE) and
did not have a reaction with the culprit TN were not included in
the study. Patients with symptom exacerbation upon exposure

or after open oral provocation test(OPT) and supporting
allergy test results (positive results for SPT or sIgE tests) were
diagnosed with TNA.

Patients’ sociodemographic characteristics, complaints, type
of allergic reactions, age of symptom development; mother’s
consumption of TNs in the period of pregnancy and lactation;
maternal smoking during pregnancy; laboratory tests at the
time of diagnosis, other TNs/ food /aeroallergen sensitivity,
accompanying allergic/immunological disease; history of
allergic disease in the family; follow-up period, clinical course
information was recorded in standard form from patient records
and interviews with patients. Patients whose last control has
been more than 6 months ago were invited to the clinic and
allergy tests (SPT and/or sIgE ) were repeated if patient gave
informed consent. Patients who consumed the culprit TN
at home without any reaction were considered to develop
tolerance and who developed reaction were considered to have
ongoing TNA.OPT was planned to patients who did not have
a reaction in the previous 6 months and who did not consume
the culprit TN during this period when consent was taken from
parents

Patients with primary immunodeficiency were excluded from
the study.

The study was approved by the ethical review committee of
the University of Health Sciences, Ankara Child Health and
Diseases, Hematology, Oncology Training Research Hospital
(EC number:2017-128).

Tree nuts are selected for SPT based on clinical history
(suspected food-induced allergy symptoms on previous
ingestion of the food or maternal dietary history if breastfed).
Prior to SPT, vital signs of each child were measured, physical
examinations were performed and recorded. Antihistamines
were discontinued one week prior to tests. SPT was performed
on the dorsal in younger children, and on the inner side of the
forearm in older children. Histamine was used as a positive and
saline was used as negative control. The test was accepted
positive if the edema diameter that occurred after 15 minutes
was greater than 3 mm larger from the negative control.
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SPTs were performed using allergen extracts (ALK-
Abello,Madrid,Spain) when available. Prick to-prick testing with
raw food was done for hazelnut, walnut, pistachio, almonds
and cashew nut.

Serum sIgE for hazelnuts, pistachios, cashews, walnuts,
almonds and TN mix (peanuts, hazelnuts, Brazil nuts, almonds,
coconut) was measured by the ImmunoCAP (PhadiaAB,
Uppsala, Sweden) system. The IgE serum levels above 0.35
kU/I was considered positive.

The provocation tests and protocols were performed following
the World Allergy Organization (WAO) Food Allergy Working
Group and the European academy of allergy and clinical
immunology (EAACI) Group Guidelines (6)

Open OPTs were performed using freshly prepared food by an
experienced nurse under the supervision of a pediatric allergist.
The dosing intervals were 15 minutes (7). Patients were
followed for any allergic reaction and OPT was stopped and
considered positive if any objective signs and symptoms were
documented. Patients with negative results were observed for
at least 2 hours after OPT and told to continue receiving the
suspected food and admitting to the hospital in case of any
reaction at home.

Statistical Analysis

Statistical analysis was performed using the Statistical Package

Kolmogorov-Smirnov test. Numerical variables without normal
distribution were shown as median (min-max). Categorical
variables were expressed as numbers and percentages. Mann
Whitney U test was used for comparison of numerical variables
between two groups, and Kruskal Wallis H test (posthoc: Dunn
tests test) was used for comparison between three groups.

RESULTS

Three patients with immunodeficiency were excluded from the
study and 128 patients were included of which 73.4% (n=94)
were male. The median age at the last follow-up was 61 (4-209)
months. The median value of the follow-up period was 56,3
(16.3-134.2) months.

Symptom onset ages according to the types of tree nuts; 36
(4-213) months for hazelnut, 44 (5-214) months for walnut, 34
(5-197) months for pistachio, 36 (5-214) months for almond,
and 35 (2-213) months for cashew.

A total of 275 tree nut allergy cases were observed in 128
patients (109 hazelnuts, 60 walnuts, 47 pistachio, 37 almond,
22 cashew allergy). Presenting reaction was urticaria in 124
(96.8%), angioedema in 54 (42.2%), anaphylaxis in 47 (36.7%)
and atopic dermatitis in 51 (39.8%) patients. Eosinophilic
esophagitis in 2 (%1.8) patients and FPIES in 2 (%1.8) patients.

for Social Sciences (SPSS) for Windows 20 (IBM SPSS Inc., Detailed characteristics of each hypersensitivity reaction
Chicago, IL). The normal distribution of the data was evaluatedby ~ according to the type of nuts are given in Table I.
Table I: Clinical and demographic characteristics of patients according to tree nuts.
All Patients Hazelnut Walnut Pistachio Almond Cashew
n=128 n=109 n=60 n=47 n=37 n=22
Gender (n)
female /male 34/94 32/77 15/45 14/33 11/26 4/18

Follow up period (months)
median (min-max)
Age at diagnosis (months)

median (min-max) 40.2(0.03-217.2) 34 (4-214)
Initial skin prick test (mm)

median (Min-max) 7 (3-20) 7.3 (3-18)
Initial specificlgE (kU/I)

median (min-max) 1.5(0.1-157) 1.8(0.4-157)
Urticaria, * 124 (96.8) 102 (93.6)
Angioedema, * 54 (42.1) 43 (39.4)
Anaphylaxis, * 47 (36.7) 38 (34.9)
Atopic dermatitis, * 51 (39.8) 42 (38.5)
Eosinophilic esophagitis, * 2 (1.5) 2(1.8)
FPIES, * 2(1.5) 2(1.8)
Accompaning non-TN food allergy, * 58 (71.6) 42 (38.5)
Aeroallergen sensitization, * 47 (36.7) 34 (31.2)
Tolerance development, * 46 (35.9) 38 (34.8)

Age of tolerance (months)
median (min-max)

12.3(0.03-85.3) 58.5 (16 -104) 58.1 (16.3-102.8) 50.8 (16.4-99.9) 36.7 (16.8-100)

51 (20.7-97.8)

38.6 (5-214)  33.6(5-197)  89.05-214)  35.2 (2-214)
6.5 (3-18) 8.3 (3-18) 9(3-22.5) 6.5 (3-16.5)
1.52 (0.35- 150) - 3.91 (0.82-43.5)10.76 (1.15-48.2)
58 (96.7) 45 (95.7) 36 (97.3) 22 (100)
31(51.7) 7 (57.4) 20 (54.1) 14 (63.6)
41 (68.3) 24 (51.1) 15 (40.5) 9 (40.9)
29 (48.3) 26 (55.3) 18 (48.6) 9 (40.9)
2(3.3) 2(4.3) 2 (5.4) 1 (4.5)
30 (50) 20 (42.6) 16 (43.2) 15 (68.2)
27 (45) 15 (31.9) 14 (37.8) 8 (36.4)
18 (30) 8 (21.6) 12 (32) 1 (4.5)

25.7(4.87-205) 49.2 (12.2-229) 67.9 (17.8-204.0) 69.7(18.5-102) 48.7 (12.1-156) =

*n (%), FPIES: Food Protein Induced Enterocilitis Sendrom, TN: Tree Nut
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Table II: Comparison of Patients with One and More Tree Nut Allergy.
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. Population - TN Allergy -
Variables n=128 Single Multiple P
n=52 n=76

Age at diagnosis (months)

median (min-max) 33.8 (1.77-214) 28.6 (1.77-205) 35.8 (4.87-214) 0.985
Gender, *

Female 34 (26.6) 12 (23.1) 22 (28.9) 0.543

Male 94 (73.4) 40 (76.9) 54 (71.1) '
Breastfeeding duration(month)

median (min-max) 15 (0.3-42) 15 (2.5-24) 18 (0.3-42) 0.686
Onset of complementary food (month)

median (min-max) 6 (2-24) 6 (2-12) 6 (3-24) 0.933
Onset of formula consumption (month)

median (min-max) 9.5 (1-24) 7 (4-22) 10 (1-24) 0.260
Allergic disease in the family, * 58 (45.3) 21 (40.4) 37 (48.7) 0.372
Food allergy except tree nuts, * 90 (70.3) 27 (51.9) 63 (82.9) <0.001*
Anaphylaxis, * 47 (36.7) 7 (13.5) 40 (52.6) <0.001*
Eosinophil count

median (min-max) 400 (100-4900) 300 (100-1400) 400 (100-4900) 0.147
Percentage of eosinophils (%)

median (min-max) 4.1 (0.1-24) 3.4 (0.2-14) 4.5 (0.1-24) 0.077
Serum total IgE level (IU/mL)

median (min-max) 205 (9.5-2454) 138 (9.5-1990) 258 (13.3-2454) 0.406
Aero-allergen sensitization, * 43 (33.6) 17 (32.7) 26 (34.2) 0.998
Tolerance status (tolerance to at least one TNA) 46 (36) 22 (42.3) 24 (31.5) 0.46
History of allergic disease,* 59 (46.1) 16 (30.8) 43 (56.6) 0.007*

*n (%)
Table lll: Comparison of Patients presented with Anaphylaxis and Other Symptoms.
Initial symptom
Variables Anaphylaxis Others p
n=47 n=81

Age of onset (month)

median (min-max) 24.1 (5.7-209) 34 (2-213) 0.24
Gender

Male 37 (78.7) 57 (70.4) 0.40

Female 10 (21.3) 24 (29.6) '
Breastfeeding duration(month)

median (min-max) 15 (1.5-42) 16.5 (0.3-36) 0.97
Onset of complementary food (month)

median (min-max) 6 (3-24) 6 (2-18) 0.71
Onset of formula (month)

median (min-max) 10 (1-24) 9 (8-22) 0.57
Allergic disease in the family, * 22 (46.8) 36 (44.4) 0.85
Food allergy except TNs, * 37 (78.7) 53 (65.4) 0.16
Eosinophil count

median (min-max) 300 (100-2200) 400 (100-4900) 0.60
Eosinophils percentage (%)

median (min-max) 3.9 (0.1-20.2) 4.2 (0.3-24) 0.78
Serum total IgE level (IU/mL)

median (min-max) 195 (13.3-1990) 290 (9.5-2454) 0.22
Aeroallergen sensitization, * 22 (46.8) 21 (25.9) 0.02t
TN consumption in pregnancy, *

(once in a week or more frequent) 31 (66.0) 38 (46.9) 0.41
Concomitant of allergic disease, * 29 (61.7) 30 (37.0) 0.01f

*n (%), o <0.05 shows statistical significance.
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Table IV: Comparison of tolerance development of patients with tree nut allergy.

Tolerance to at least one

No tolerance

Variables TN development P
n=46 n=68

Age of onset (month)

median (min-max) 25.7 (4.87-205) 35.8 (2-214) 0.58
Gender, *

female 9 (23.1) 21 (28.9)

male 37 (76.9) 47 (71.1) 0.543
Breastfeeding Duration(month)

median (min-max) 18 (2-36) 14 (0.3-42) 0.714
Onset of complementary food (month)

median (min-max) 6 (3-24) 6 (2-18) 0.78
Onset of formula (month)

median (min-max) 9 (1-24) 10 (2-21) 0.929
Food allergy except TNs, * 28 (60) 56 (82) 0.016*
Anaphylaxis, * 20 (43.4) 25 (36.7) 0.55
Eosinophil count

median (min-max) 400 (100-2200) 400 (100-4900) 0.52
Eosinophils percentage

median (min-max) 3.6 (0.1-16.2) 4.4 (0.2-24) 0.28
Serum Total IgE level(lU/mL)

median (min-max) 138 (9.5-1600) 240 (21-2454) 0.160
Aero-allergen sensitization, * 18 (89) 22 (32) 0.54
Frequgncy of TN consum*ption in lactation: 20 (47.8) 34 (50) 0.57
once in a week or more,
Concomitant allergic disease, * 19 (41.3) 29 (42.6) 0.52

*n (%)

Of the patients, 90 (70.3%) had food allergy other than TNs:
53 (41.4%) egg allergy, 36 (28.1%) milk allergy, and 32 (25.0%)
peanut allergy. Forty three patients (33.6%) had sensitization
with aeroallergens: 38 (29.7 %) pollen, 8 (6.3%) house dust mite,
7 (5.5%) animal dander, 5 (3.9%) mold, 4 (3.1%) cockroach
sensitization.

Of the 128 patients with accompanying allergic diseases, 36
(28.1%) had asthma, 24 (18.8%) had allergic rhinitis, and 51
(89.8%) had atopic dermatitis .

The mean IgE value at the time of initial admission was 205 (14-
2454) IU/mL. The median value of the eosinophil percentage
was 4.1 (0.1-24) and the median eosinophil count was 400
mm3 (100-4900).

Fifty two (40.6%) of our patients had a single TNA (37
hazelnuts, 7 walnuts, 4 pistachios, 3 cashew nuts and 1
almonds); 76 (69.3%) had multiple TNA. Twenty-six patients
(84.2%) had allergy to 2 TNs, 3 TNA were detected in 17
patients (22.4%), 4 TNA in 22 (28.9%), and 5 TNA in 11
patients (14.5%). When multiple TNA patients were compared
to single TN allergic patients, frequency of other food allergy
(82.9% vs 51.9%;p<0.001), presence of anaphylaxis (52.6%
vs 13.5%;p<0.001) and presence of accompanying allergic
disease (56.6% vs 30.8%; p=0.007) were higher in the multiple
allergic group (Table II).
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Of the 52 patients with single-TNA, 22 (42.3%) developed
tolerance [18 (81.8%) hazelnuts, 3 (13.6%) walnuts, 1(4,6)
pistachio]. Of 75 patients with multiple TNAs 24 (32%)
developed tolerance to at least one of the TNs during follow-up
period (20 (26.6%) hazelnuts, 11 (14.6%) almonds, 15 walnuts
(20%), 7 (9.3%) pistachio and 1 (1.3%) cashew nuts). The ratio
of tolerance development to at least one of the TNs did not
differ between patients with multiple and single TN allergies
(p=0.46) (Table II).

Anaphylaxis was defined in 36.7% of all patients (38 hazelnut
allergy, 41 walnut allergy, 24 pistachio allergy, 15 almond
allergy and 9 cashew nuts allergy). Frequency of aeroallergen
sensitization (46.8% vs 25.9%; p=0.02) and accompanying
allergic disease (61.7% vs 37%; p = 0.01) were more frequent
in the anaphylaxis group (Table IlI).

Our 128 patients had 275 TNA cases. Of these cases, 123
had reaction with the culprit TN in the previous 6 months, so
these were not evaluated and labeled as “did not develop
tolerance”;63 had consumed the culprit TN at home without
reaction and were labeled as “had developed tolerance”. Forty-
eight TNA cases had anaphylaxis in the previous 12 months.
We couldn’t contact 8 patients. So, we couldn’t evaluate these
patients’ tolerance status. Four parents refused OPT. Twenty
OPTs were performed, 6 OPTs resulted positive and 14 OPTs
resulted negative. Thus these 14 cases were also labeled as



“developed tolerance”. Consequently, 77 of 275 TNA cases
(28%) ended with tolerance development. Of the 128 patients,
37 (29%) have overgrown all TNAs, 9 (7%) have outgrown some
of TNAs and TNAs of 70 (54.6%) patients persisted. Twelve
(9.4%) couldn’t evaluated.

When patients were compared according to tolerance
development, frequency of food allergy except TNs was higher
among patients who had not developed tolerance (p=0.016)
(Table IV). Tolerance development was most frequently present
in reactions to hazel nut (34%) and almond (32%). Median ages
of children developing tolerance varied between 48.7 months
for almond and 69.7 months for pistachio. Frequencies of and
ages at tolerance development based on the type of TNAs are
given in Table I.

When patients with hazel nut allergies were compared according
to tolerance development, it was determined that presence
of accompanying TNA (p=0.012) and food allergy other than
TNs (p=0.032) were less frequent and initial sIgE levels were
lower (p=0.013) among patients who had developed tolerance.
When patients with walnut allergy were compared according to
tolerance development, only initial sIgE level was lower among
patients who had developed tolerance (p<0.001).

DISCUSSION

In the present study, the characteristics of 128 patients with
275 TNAs were presented. Hazel nut and walnut allergies were
the most common. Leading presenting symptom was urticaria
and anaphylaxis was defined in 36.7%. Accompanying food
allergies and concurrent allergic diseases were common.
Seventy-seven of 275 TNA cases (28%) ended with tolerance
development. Of the 128 patients, 46 (36%) have outgrown at
least one of TNAs they had.

Frequency of TNA and type of TNs causing sensitization differs
from country to country, probably due to nutritional habits
and genetic differences (5). In previous studies it has been
reported that chest nut and cashew nut allergies were the most
common type in USA and Brasilia while hazel nut and chest nut
were common in European countries (8). In accordance with
previous studies from our country and other countries hazel
nut and chest nut allergies were the most common TNAs in our
study (9,10).

Anaphylaxis is the most critical symptom of TNA. Couch
et al.(11) reported that anaphylaxis was the first presenting
symptom in 28% of patients with TNA. In our study, 47 patients
(86.7%) were admitted with anaphylaxis symptoms and it was
most common for chestnut allergic patients (68.3%). Among
patients whose first symptom was anaphylaxis, concomitant
allergic disease (p=0.01) and aeroallergen sensitization (p=0.02)
were higher than patients presenting with other symptoms. In a
recent study from our country, 48.9% of 184 children with TNA
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were reported to have anaphylaxis as presenting symptom and
female gender, having concomitant egg allergy and asthma were
defined as risk factors (12). When patients have accompanying
food allergies and allergic diseases, higher risk of anaphylaxis
should be kept in mind.

Patients with TNA commonly have reactions with more than
one type of TNs. In a retrospective multicenter study evaluating
109 patients who underwent OPT for TN sensitization, 54
(49.5%) patients had other TNA (11). In our study, 76 (59.3%) of
our patients were observed to have multiple TNA and presence
of other food allergies, accompanying allergic diseases and
frequency of anaphylaxis as a presenting symptom were more
common among patients who had multiple TNA. Sufficient data
were not found in the literature regarding the risk factors for
multiple TNA.

Reactions with food other than TNs are also common among
patients with TNA. The incidence of non-TN food allergy was
reported as 66.4-78% in two previous studies and peanut
(60%), egg (42%) and milk (9%) were the most common
accompanying non-TNAs (11,13). In our study, 90 (59.3%)
of our patients had non-TN food allergy; the most common
allergens were egg (41.4%), milk (28.1%) and legumes (41.4%).
Other allergic diseases are also, common in patients with TNA
(11,13). In our study, 28% of our patients had accompanying
asthma, 39.8% atopic dermatitis and 18.8% allergic rhinitis.
Also one third of our patients had aeroallergen sensitization.

Tolerance development is considered to be low for TNAs.
However, as far as we could reach, there is scarce data about
the frequency of tolerance development. The only study we
could find is by Fleischer et al. (13) They have examined 278
patients aged between 3-21.6 years, 101 of them had reactions
and skin test and/or sIgE positivity. These patients had 115
allergic reactions with TNs, cashew was the most frequent
allergen. Of these patients, only 20 had undergone OPT and
9 had passed. Thus, they have reported that at least 8.9% of
their patients had developed tolerance. Tolerance to at least
one TNA was much higher, 36% in our study and tolerance rate
ranged between 34.8% for hazel nut and 4.5% for cashew.
In the study by Fleischer et al. (13), 81 of 101 patients could
not be examined for tolerance development and this may have
affected their results. Also, frequency of TNs causing reactions
was very different from our study in their population. Hazel nut
and walnut allergies were rare while cashew allergy was the
most frequent (30%). For cashew allergy, tolerance development
was less frequent and age of tolerance development was the
highest in our study.

In the study conducted by Fleischer et al. (13), it was reported
that there was lesser improvement in patients with additional
tree nut allergy and additional food allergy. Accordingly, children
who had developed tolerance to hazel nuts, less frequently
had concurrent TNAs and other food allergies in our study.
Furthermore, accompanying allergic diseases were less
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frequent and initial sIgE levels were lower among these patients.
Therefore, in patients with accompanying TNAs with additional
food allergy and allergic diseases, the likelihood that the allergy
may continue for a longer period should be considered during
the follow-up period.

Our study was a observational study and this may have limited
its results. Some of our patients were younger and had lower
follow up periods, may be too low for tolerance development.
A prospective study, with a detailed follow-up may give better
results and we are hoping to share the results of our ongoing
prospective study soon. But we think that the data gathered
by this study is valuable as a large group of proven TNA
patients were examined and detailed clinical and laboratory
characteristics as well as tolerance status was determined.

According to our data we suggest that at least one third of TNA
cases can develop tolerance at a mean age of 4-5 years, and
thus children with TNAs should be followed-up for tolerance
development.Additional TNAs, accompanying allergic diseases
and other food allergies are common so patients should also be
evaluated for these conditions.
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Turkiye Cocuk Hastaliklari Dergisi

Clinical Spectrum of Acute Chlorine Poisoning in Children
Cocuklarda Akut Klor Zehirlenmesinin Klinik Spektrumu

Serkan TURSUN', Aysegul ALPCAN', Yasar KANDUR?

'Kirnkkale University Faculty of Medicine, Department of Pediatrics, Kirikkale, Turkey
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ABSTRACT

Objective: Chlorine gas (Cl,) is a common substance used in industry, which causes toxic inhalation as a potent
pulmonary irritant. Herein, we aimed to investigate the findings of pediatric cases accidentally exposed to Cl, gas.

Material and Methods:In October 2017, an accident involving Cl, gas exposure occurred in a school where 650
students were trained.

Results: Fifty students breathed in the steam generated in the school hallway as a result of an accident during
cleaning The mean age of the patients was 11.2+1.5 years (range 2—18 years); 62% of the children were male. Among
patients evaluated at the emergency department, 21 (42%) patients were discharged within 4-6 hours after the initial
examination and symptomatic treatment. The remaining 29 patients were hospitalized. The presenting symptoms were
mostly associated with one another, which included cough and dyspnea (n=30, 60%), nausea and vomiting (n=6,
12%), headache (n=7, 14%), and sore throat (n=3, 6%). Thirty patients had elevated creatine kinase-MB (CK-MB)
(mean 54.9+50.1 U/L). Five patients had sinus tachycardia on electrocardiogram. During the follow-up period, cardiac
enzymes of all patients returned to normal levels. Seven patients were treated with steroids, bronchodilators, and
humidified oxygen; 11 patients were treated with oxygen and bronchodilators; the remainders took oxygen alone.

Conclusion: We suggest that this study will contribute to raising awareness about chemicals that can produce toxic
Substances, as in our cases.

Key Words: Bleach, Chlorine gas, Hydrochloric acid, Pediatric

0z
Amac: Klor gazi endustride yaygin olarak kullanilan ve akcigerlerde glicll bir tahris edici olarak inhalasyon toksisitesine
neden olan bir maddedir. Bu ¢alismada kaza ile klor gazina maruz kalan ¢ocuk olgularin bulgularini incelemeyi amacladik.

Gereg ve Yéntemler: Ekim 2017°de, 650 6grencinin egitim aldigi bir okulda Cl, gazina maruz kalmay! igeren bir kaza
meydana geldi.

Bulgular: Elli 6grenci temizlik sirasinda meydana gelen bir kaza sonucu okul koridorunda olusan buhari teneffls etti.
Ortalama yaslar 11.2+1.5 yil (dagiim 2-18 yil) olan ¢ocuklarin %62’si erkekti. Acil serviste degerlendirilen hastalardan
21’1 (%42) ik muayene ve semptomatik tedaviden sonra 4-6 saat i¢inde taburcu edildi. Kalan 29 hasta hastaneye
yatinldi. Gogunlukla birbirleriyle benzer olan basvuru semptomlar; 6ksurik ve nefes darligl (n=30, %60), bulanti ve
kusma (n=6, %12), bas agrisi (n=7, %14) ve bogaz agrsi ( n=3, %6) di. Otuz hastada yiksek kreatin kinaz-MB (CK-MB)
vardi (ortalama 54.9+50.1 U/L); bes hastanin elektrokardiografisinde sinUs tasikardisi vardi. Takip sUresi boyunca tim
hastalarin kardiyak enzimleri normale déndu. Yedi hasta steroid, bronkodilatér ve nemlendiriimis oksijen ile tedavi edildi;
11 hasta oksijen ve bronkodilatér ile tedavi edildi; kalanlar yalnizca oksijen aldi.
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Sonug: Bu calismanin, bizim vakalanmizdaki gibi toksik maddeler Uretebilecek kimyasallar hakkinda farkindaliginin artirimasina katki

saglayacagini disiinUyoruz.

Anahtar Soézciikler: Camasir suyu, Klor gazi, Hidroklorik asit, Pediatrik

INTRODUCTION

Chlorine gas (Cl,) is a common substance used in society and
industry. It is potentially toxic, particularly in children. Swimming
pools, school chemistry experiments, and chemical vehicle
accidents are the sources of pediatric toxicities, resulting in
respiratory and cardiovascular morbidity (1). The respiratory
system is the most commonly affected organ system by chlorine
gas exposure (2). Accidental mixing of sodium hypochlorite and
hypochlorous acid is one of the reasons for Cl, intoxication (3).
To date, several accidental exposures have been reported.
Herein, we aimed to investigate the findings of pediatric cases
accidentally exposed to Cl, gas.

MATERIAL and METHODS

In October 2017, an accident involving Cl, gas exposure
occurred in an elementary school housing 650 students.
Fifty students inhaled the vapor formed in the school corridor
after a cleaning staff mixed bleach and hydrochloric acid. We
retrospectively reviewed the medical records of those who
were admitted to our hospital. All patients admitted with acute
chlorine poisoning after accidental exposure to the agent were
included in the study. Hospitalization decisions were made
by the pediatrician on duty. Criteria for admission included:
potentially lethal exposure, respiratory distress (low oxygen
saturation), persistent cough affecting the quality of life, and
symptoms persisting for more than 6 hours after exposure.
All medical records including signs and symptoms, physical
examination, and laboratory results ECG, chest radiography
and blood gas were evaluated.

Ethics committee approval of the study was obtained from
Kirikkale University Clinical Research Ethics Committee (Date:
08.07.2020, No: 2020/09).

Statistical Analyses

The IBM SPSS 25.0 software package was used for all statistical
analyses. Independent samples t-test, Mann Whitney-U test,
and Chi-square test were performed for comparison of two
independent groups. The significance level was taken as
p<0.05 in all statistical analyses.

RESULTS

The mean age of the patients was 11.2+1.5 years (range
2-18 years); 62% of the children were male. Among patients
evaluated at the emergency department, 21 (42%) patients
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were discharged within 4-6 hours after the initial examination;
symptomatic treatment was administered to relieve upper
respiratory tract symptoms mimicking a mild croup attack.
These patients were treated with humidified oxygen via a mask.
The remaining 29 patients were hospitalized. The presenting
symptoms of the participant were only cough (n=23, 46%),
cough plus dyspnea (n=30, 60%), nausea plus vomiting (N=6,
12%), headache (n=7, 14%), and sore throat (=3, 6%). None
of the patients was diagnosed with respiratory failure or acute
pulmonary edema. Invasive or non-invasive airway support was
not required. Seven patients were discharged on day 1, 21
patients on day 2, and 1 patient on day 3.

Regarding investigations performed at the hospital, 19 (38%)
patients with respiratory distress were evaluated with a chest
X-ray (CXR) which showed no pathology. They were also
evaluated with an electrocardiogram (ECG) and arterial blood gas
(ABG) analysis. .Five patients ( M/F= 1) had sinus tachycardia
on ECG. CK-MB levels of these patients were above normal
range (mean:78 U/L, range:46-278). The presenting symptoms
of these patients were only cough (n=1), cough plus dyspnea
(n=3) and sore throat (n=2). During the follow-up period, CK-
MB levels returned to normal levels.

Six patients had hypercarbia and respiratory acidosis; 2 had
metabolic acidosis; 2 had metabolic alkalosis; and 2 had
respiratory alkalosis. Troponin levels were analysed at time of
admission. All of the patients levels were in normal range. Thirty
patients had elevated creatine kinase-MB (CK-MB) (mean:
54.9+50.1 U/L) (Normal range: 0-25 U/L). During the follow-
up period, sinus tachycardia disappeared and the CK-MB
levels normalized. There was no abnormal result in complete
blood count (CBC), transaminases, urea, and creatinine testing.
During the follow-up period, cardiac enzymes of all patients
returned to normal levels.

The proportion of asymptomatic female patients was significantly
greater than that of the males (52.6% vs 25.8%; p=0.04)
There was no significant difference between the mean ages
(10.9+1.4 vs 11.5+1.6 years; p=0.289, for males and females,
respectively) and CK MB levels (63.6+16.5 vs 47.1+29.8 U/L;
p=0.369, for males and females, respectively) of the two sexes.

Seven patients who had signs and symptoms associated with
upper or lower airway problems were treated with inhaled
epinephrineg, intravenous steroid (Dexametazon: 0.6 mg/kg),
inhaled bronchodilators, and humidified oxygen; 11 patients
were treated with oxygen and bronchodilators; the remainders
took oxygen alone.



DISCUSSION

Sources of Cl, gas such as household disinfectants and
swimming pool chlorinators make this agent potentially
dangerous for children (3,4). There are some clinical reports
in the pediatric age (5,6). Many reports have shown that the
most prevalent complaints were pruritus, excessive lacrimation,
rhinorrhea, conjunctival irritation, oropharyngeal pruritus, cough,
sore throat, laryngeal stridor, and dyspnea (4,7,8). In our series,
the most prevalent symptoms were cough and dyspnea.

After its inhalation, Cl, is transformed into hypochlorous acid
(HOCI) and hydrochloric acid (HCI) through chemical reactions
in human body (9). These products react with cellular proteins,
nucleic acids, and lipids of the cells that line the airway epithelium,
causing an inflammatory reaction in the alveolar space (10-11).
This is why steroids are indicated in moderate-to-severe airway
exposure. Seven of our patients with moderate exposure were
treated with intravenous steroids. We did not know how much
Cl, was released into the air. Evans reported that doses below
0.5 ppm can cause tickling of the nose and the throat, itching
of the nose, coughing, burning of the eyes, and dryness of the
throat (12). The fatal dose ranges from 50 to 2.000 ppm. So, it
is obvious that a fatal dose was not released in our series.

There is no specific antidote for the treatment of Cl, exposure
and the management is largely supportive (13). Guloglu et
al. (4) recommended a combination of humidified O, and B
agonist as supportive therapy in their study group because
trachea-bronchitis and bronchoconstriction and/or pulmonary
edema may develop in these cases. Moreover, Agabiti et al.
(5) suggested the use of intravenous cortisone and humidified
O, in hospitalized moderate and severe cases. Seven of our
patients had signs and symptoms of tracheobronchitis. Thus,
they were treated with intravenous steroids, humidified oxygen,
and bronchodilator.

A baseline CXR should be obtained if a patient is symptomatic;
additionally, respiratory functions should be monitored with
ABG and pulse oximetry (14). Chest radiograms can show
diffuse nodular opacities, patchy consolidation, pulmonary
edema, and signs of vascular congestion. Radiologically, air

Table I: Haddon matrix applied to acute chlorine poisoning.
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trapping can be seen in cases with persistent hyper reactivity
and airflow obstruction. Our patients had no pathological sign
on CXR. Cardiotoxicity is another important complication of Cl,
toxicity. Chlorine inhalation attenuates myocardial contractile
force, reduces systolic and diastolic blood pressures, and
may cause cardiac failure and even death. The most common
electrocardiographic finding is sinus tachycardia (15). Guloglu
et al. (4) detected ST depression and sinus tachycardia in one
patient and premature beats in another (only a total of 2 patients
with ECG abnormalities were reported) among 18 cases. In
our study, five patients had sinus tachycardia , however their
troponin levels were normal at the time of admission. During the
follow-up period, sinus tachycardia disappeared .

Girls were more severely affected than boys in our study.
Considering that the severity of symptoms increase with the
duration of exposure, it is thought that girls’ departure from the
accident area may be slower than boys and therefore they
may have been exposed to Cl, for a longer time. In addition,
considering that a significant part of the symptoms are related
to anxiety (panic attack), it seems compatible with the high rate
of these conditions in girls (16). The effect of a fear-panic state
experienced collectively in mass incidents cannot be ignored,
either. An observation and supportive approach should be
applied for a final decision.

Twelve patients had different types of metabolic acid-base
disturbances. Chlorine gas inhalation is usually accompanied
by metabolic acidosis that has been attributed to lactic acidosis
(17). On the other way, the presence of hypercarbia can lead to
respiratory acidosis (18). Hyperventilation leads to respiratory
alkalosis (19). However, two patients had metabolic alkalosis
that we did not expect to encounter in chlorine intoxication. It
may be a laboratory error.

Morover we applied Haddon matrix to chlorine toxicity (Table
). A matrix looks at factors related to personal, agent and
environmental attributes; before, during and after an injury (20).
In this way, we aimed to ensure that such events do not recur.

The present study has a retrospective nature and is thus limited
by several limitations. Firstly, the review of medical records
mainly focused on common, recognizable symptoms. Subtle

Victims

Agent

. Environment Factors
Toxic substance

Teach children not to play with

Pre injury unknown substances especially
hazardous chemicals
Ini Teach children how to respond to
Iury gas toxicity
Postinjury

(after child injured) FrvEte it 21

Schools should establish a
chemical storage and handling
policy that addresses how
chemicals should be properly
stored, labeled, and secured.
Emptying the room, open the

Teach cleaning staff no to mix
bleach and hydrochloric acid

Prevent gas contact with the

students windows
Put chemicals away from ,

. Put a warning note
children
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toxicity was not evident in the review of medical records.
Secondly, there was no measurable method for the correlation
of the severity of Cl intoxication and symptoms.

In conclusion, serious undesirable situations including
intoxication may develop after negligent and careless use of
simple household chemicals. Accidental mass intoxication
incidents, albeit rare, are important acute situations for which
healthcare providers should be prepared. A good infrastructure
should be available for rapid organization, medical treatment,
and access to drugs and material. A similar one has been
experienced during the more serious pandemic process. We
are of the opinion that physicians should increase their interest
in chemical reactions that may produce toxic substances such
as in our cases.

The authors declare that there is no conflict of interest. This
research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.
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Kistik Fibrozis Hastalarinda Akciger Tutulumunun Manyetik
Rezonans Gorintileme ile Degerlendiriimesi

The Evaluation of Lung Involvement in Patients with Cystic Fibrosis
By Using Mediastinal Magnetic Resonance Imaging

Gokgen Dilsa TUGCU?', Sanem ERYILMAZ POLAT', Mina GARIBZADEH HIZAL',
Beste KARAKAYA OZSEZEN', Altan GUNES?, Guizin CINEL'

'Ankara Sehir Hastanesi Cocuk Hastanesi, Cocuk Gogus Hastaliklan Klinigi, Ankara, Turkiye
“Ankara Sehir Hastanesi Hastanesi, Radyoloji Klinigi, Ankara, Turkiye

oz

Amag: Kistik Fibrozis (KF) hastaliginda pulmoner yapisal degisikliklerin erken dénemde noninvaziv olarak gdsteriimesi ile
tedaviye daha erken baslanarak ve mevcut tedavi gézden gegirilerek komplikasyonlarin dntine gegilebilir. Erken dénem
pulmoner yapisal degisiklikleri, pulmoner alevlenme dncesi ve sonrasi tedavi yanitini géstermede bilgisayarli toraks
tomografisi (BT) ile beraber mediastinal manyetik rezonans gérintileme (MRG) kullaniimaya baglanmistir. Bu ¢alismanin
amaci, klinigimizde KF ile takip edilen ve klinigi stabil hastalarda es zamanli olarak toraks BT ve MRG gekilen hastalardaki
radyolojik bulgularin birbirleri ile karsilastirimasi ve hastalarin bazi klinik ve laboratuar bulgular ile korelasyon yapilarak;
takiplerinde uygun yontemle gérintileme yapmaktir.

Gerec ve Yontemler: Agustos 2018 - Subat 2019 tarihleri arasinda, hastanemiz Cocuk Gdgus Hastaliklar Klinigi’'nde
KF tanisi ile takip edilmekte olan, klinik olarak stabil 14 hastanin ayni gtin gekilen BT ve MRG’leri geriye donitk olarak
Helbich ve Eichinger skorlama sistemine gére incelendi. Hastalarin demografik verileri, klinik ve laboratuar bulgular
kronik kolonizasyon durumu ve genetik mutasyonlari kaydedildi.

Bulgular: KF tanisi ile takip ediimekte olan, pulmoner alevienme sikayeti olmayan 14 hastanin ayni gin cekilen BT ve
MRG’leri geriye donuk olarak degerlendirildi. BT ve MRG bulgulari karsilastiridiginda Helbich skorlama sistemine gére
sadece mozaik atentiasyon paterninde BT ile daha iyi tanmlandigi g&sterildi (p = 0.003). Helbich skorlama sistemine
gbre BT icin ortalama skor 6.6 (1-17), MRG icin 4.7 (0-15)'di. Eichinger skorlamasina gére MRG icin ortalama skor 3
(0-16) di.Hastalarin klinik ve demografik bulgulart karsilastinidiginda Phe508del homozigot mutasyonu olup Raeruginosa
ile kronik kolonize olan hastalann BT ve MRG skorlari diger hastalara gére anlamli olarak daha ytksekti (p = 0.002).

Sonug: KF hastalarinda pulmoner etkilenmeyi goéstermek icin mediastinal MRG toraks BT kadar guvenilir;
radyasyon icermedigi icin de tercih edilebilir bir yontemdir. Mozaik atentasyon gibi erken dénem akciger bulgularinin
degerlendiriimesinde ise BT ile beraber kullanilabilir. Yakin zamanda KF hastalarindaki akciger bulgularini gdstermede
deneyimli personel ve yeni cekim teknikleri ile MRG altin standart haline gelebilir.

Anahtar Sézciikler: Kistik fibrozis, Bilgisayarll tomografi, Manyetik rezonans gérintileme, Puimoner tutulum
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ABSTRACT

Objective: In Cystic Fibrosis (CF) disease, complications can be avoided by noninvasively demonstrating pulmonary structural changes
in the early period by starting treatment earlier and reviewing the current treatment. Computed thoracic tomography (CT) and mediastinal
magnetic resonance imaging (MRI) have been used to show early pulmonary structural changes and treatment response before and after
pulmonary exacerbation.The aim of this study is to compare the CT and MRI findings of CF patients with some clinical and laboratory
findings, and to perform imaging with an appropriate method in their follow-up.

Material and Methods: CT and MRiIs of 14 clinically stable CF patients August 2018 and February 2019 were retrospectively analyzed
according to the Helbich and Eichinger scoring system. Patient’s laboratory findings, chronic colonization status and genetic mutations
were recorded.

Results: According to Helbich scoring, the mean score in CT was 6.6 (score range 1-17), while MRI was 4.7 (score range 0-15). The
mean score in the MRI was 3 (score range 0-16) according to the Eichinger score. There was a statistically significant difference between
CT and MR findings according to Helbich scoring (p=0.003). CT was superior to MRI in demonstrating mosaic attenuation. Four patients
who had Phe508del homozygous mutation chronic colonised with p.aeruginosa and had higher CT and MRI scores than rest of them
(p=0.002).

Conclusion: Mediastinal MRl is as reliable as thoracic CT; to show pulmonary involvement in CF patients and can be preferred to reduce
radiation damage. MRI can be used together with CT in the evaluation of early lung findings such as mosaic attenuation. Recently, MRl may
become the gold standard with experienced staff and new imaging techniques in demonstrating lung findings in CF patients.

Key Words: Cystic Fibrosis, Computed Tomography, Magnetic Resonance imaging, Lung involvement

GIiRIS Tablo I: BT ve MRG icin Helbich skorlama sistemi.
BT* MRG*

Kistik Fibrozis (KH", "2500 canllldogumda bir g(")rUIerlw,I glocul.du.k Brongektazi 0-3 0-3
gggm@ en sk gorulen genetl!k h'astahklarlndan‘b|r|d|r. "KIIIS'[IK Bronsiyal duvarda kalinlasma 0-3 0-3
Fibrozis Transmembran Regulatér (KFTR) geninde gortlen . y

, ) - Bronsektazi yayginigi 0-3 0-3
mutasyonlar ile ekzokrin sekresyonlarin akiskanligr azalir, uzun - - % G
sureli brongiyal obstriksiyon, enfeksiyon ve inflamasyon, skar UKUS plagryayginig 5 . .
(fiorozis) ve brongektazi ile karakterize kalici akciger hasan ~ APse ve sakkulasyon yayginligi 0-3 0-3
olusur (1-3). KF’de safra kesesi, karaciger ve pankreasta da  Bronsiyal bolge tutulumu 0-3 0-3
tutulum olmakla birlikte, pulmoner komplikasyonlar morbidite BUl ciddiyeti 0-3 0-3
ve mortalitenin %95’inden sorumludur (1-4). Yenidogan tarama Amfizem ciddiyeti 0-2 0-2
programlar ile daha erken dénemde tani konulabilmektedir. Mozaik perfiizyon ciddiyeti 0-2 0-2
Pulmoner yapisal degisikliklerin erken ddnemde noninvaziv Kollaps/konsolidasyon ciddiyeti 0-2 0-2
olarak gosteriimesi ile tedaviye daha erken baslanarak ve .

L . ) o (maksimum skor = 27)
mevcut tedavi gbzden gecirilerek komplikasyonlarin éntine
gecilmesi ile bu hastalarin morbidite ve mortalitesi azaltilabilir.
Bu nedenle, ingiltere ve Avustralya KF takip yonergelerinde ilk ~ Tablo Il: MRG icin Eichinger skorlama sistemi.
2 yasta asemptomatik dénemde ve ilk 6 yasta dizelmeyen MRG*
!oullmor.w.e.r. b.L.J|gU|aI’I olllan hastfala.rlda,ldaha éhce yapllmadlysa Bronsektazi/bronsiyal duvar kalinlasmasi 12
||e"r|" g?runtulerrle yontgmlerl Onerilmektedir .(.5’6)' Secilen Mukus tkaci 19
goérintdleme  yontemlerinin - kolay uygulanabilir, radyasyon
. . Apse/sakkulasyon 12
icermeyen, ayni zamanda pulmoner bulgular gdstermede .
hassas olmasi gerekmektedir. Konsolidasyon 5 o 12
Spesifik bulgular (plevral efiizyon, plérezi, 10

BT'nin KF hastalarinda pulmoner bulgularn ayrintii  olarak pnémotoraks)

gosterdigi, klcuk cocuklarda ¢ok erken dénemde bile hava
hapsini gosterebildigi uzun zamandir bilinmektedir (7,8). Uzayan
yasam sureleri ve izlemde sik BT ¢ekilmesi ile beraber hastalarin
maruz kaldigi kimulatif radyasyon dozu artabilemektedir.

*(maksimum skor = 60)

akciger patolojilerinin - mediastinal MRG’de  yorumlanmasi
icin gelistirilmistir (Tablo 1l). Son vyillarda mediastinal manyetik

Bilindigi Uzere; Helbich skorlama sistemi uzun yillardir BT de
akciger patolojilerinin (amfizem, bronsektazi, bronsial kalinlasma
vb.) skorlanmasi (maksimum puan=27) icin kullanimaktadir.
Son vyilllarda mediastinal MRG icin de modifiye edilmistir
(Tablo I.) Eichinger skorlama sistemi (maksimum puan=60) ise
Helbich skorlama sistemine bazi bulgular tam uyarlanamadigi
icin son 10 yida gelistirilmistir. Eichinger skorlama sistemi
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rezonans gorinttleme (MRG)’nin KF hastalarinda erken dénem
pulmoner yapisal degisiklikleri, pulmoner alevlenme 6ncesi ve
sonrasl tedavi yanitini géstermede etkin olarak kullanilabilecegini
bildiren az sayida calisma mevcuttur (9-12). Radyasyon
icermeyen goruntlleme yontemleri 6zellikle ¢cocuklarda daha
sik tercih edilmektedir. KF hastalarinda da pulmoner tutulumu
gbstermekte altin standart kabul edilen BT yerine yeni ¢ekim
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teknikleri ile MRG de tercih ediimeye baslanmistir. MRG ile
BT’'de saptanan bronsektazi ve mukus tikaci gibi pulmoner
parankim bulgularinin saptanabilecegdi bildirilmistir (7,9-12).

GEREC ve YONTEMLER

Calismamizda klinik olarak stabil dénemde olan ve akciger
grafilerinde 6nceki akciger grafilerine gore degisiklik olmayan
hastalann BT ve MRG ile gdrintilemesi yapilmis ve bundan
sonraki takiplerinde akut pulmoner alevlenme gibi klinik gereklilik
halinde veya 5 vyida bir tekrarlanan rutin gdérintulemeleri
esnasinda en uygun yontem ile goruntileme yapimasi
amaclanmistir. Ayrica, toraks BT ve MRG ¢ekilen hastalardaki
radyolojik bulgularin birbirleri ile karsilastirimasi ve bu bulgularin
kronik kolonizasyon durumu ve KFTR mutasyon analizi
sonucu vb. Klinik bulgular ile korelasyonunu degerlendirmek
amaglanmistir.

Calismada KF hastalarinda akciger tutulumu bulgularinin
izleminde MRG ile takip planlanir ise; gelecekte de daha sik
kullanilabileceginden MRG icin spesifik skorlama sistemi olan
Eichinger sisteminin de kullaniimasi uygun bulunmustur. Bu
nedenle; hastalarin BT ve MRG’leri Helbich skorlama sistemi
ile skorlanmis; MRG’ler Helbich skorlama sistemine ek olarak
Eichinger skorlama sistemi ile de skorlanmistir. Sonuclarda her
2 skorlama sistemini bulgular karsilagtirimistir.

Galismamiz icin Ankara Cocuk saghigi ve Hastaliklari Hematoloji
Onkoloji Egitim Arastirma Hastanesi, Klinik Arastirmalar Etik
Kurulu’ndan 16.04.2019 tarih ve 2019-090 karar numarasi ile
onay alinmistir.

Agustos 2018 ile Subat 2019 tarihleri arasinda, hastanemiz
Gocuk Gogus Hastaliklar Klinigi'nde KF tanisi ile takip edilen,
klinik olarak stabil, 18 yas altindaki, toraks BT ve mediastinal
MRG gérintilemesi yapllmis hastalar geriye donik olarak
tarandi. Hastalarin yasi, cinsiyeti, klinik ve laboratuar bulgular,
kronik kolonizasyon durumu KFTR DNA sekans analizi sonugclari
cocuk gdgus hastaliklarn doktorlari tarafindan degerlendirildi.

Hastalarin BT ve MRG goruntuleri, hastalarn Klinigi hakkinda
bilgisi olmayan bir pediatrik radyolog tarafindan Helbich ve
Eichinger skorlan kullanilarak yeniden degerlendirildi (Tablo |
ve ll). Deneyimli pediatrik radyolog 6énce hastalarin BT ve MRG
géruntUlerini Helbich skorlama sistemine goére karsilastirmis;
daha sonra MRG goruntUlerini Eichinger skorlama sistemi
ile degerlendirmigtir. Dederlendirme sonucunda, kontrolleri
sirasinda pulmoner alevlenme déneminde olan hastalar galisma
disinda birakilmigtir.

Tum BT gorinttlemesi, 16 kesitli cihaz ile (Toshiba America
Medical Systems), (100-120 kV; kesit kalinligi <2 mm; matriks
512x512 piksel; gantry acisi 0°) intraventz kontrast madde
kullanilmadan, hasta yasina uygun kV (<2 yas: 100 kV, >2 yas:
120 KkV) segilerek gerceklestirildi. Tum MR goérUntilemeleri
1.5T cihaz ile (GE Healthcare, Milwaukee, WI) ¢ok kanall

sarmal kullanilarak, aksiyel ve koronal T2 agirikli (TR/TE:4500—
6000/90-110 ms) sekanslari kullanilarak solunum tetiklemeli
olarak elde edildi. GéruntUlerin kesit kalinldi 3—4 mm, ortalama
gekim suresi 7 dakikadi. MR goérintulemeler, kligUk ¢ocuklarda
ylUzeyel sedasyonlu (klorohidrat) veya sedasyon kullaniimadan
kendi uykusu altinda gerceklestirildi.

istatistiksel Analiz

Kategorik degiskenler, sayl ve yuzde ile sayisal degiskenler
ortalamazstandart sapma (SD) seklinde verildi. Tum analizler
SPSS ile (versiyon 22.0, SPSS Inc., Chicago, IL) yapildi ve
p<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya KF tanisi ile takip edilmekte olan pulmoner alevienme
sikayeti olmayan 14 hasta dahil edildi. Hastalarin 10’u (%71.4)
erkek, 4’0 (%28.6) kizdi; yas ortancasi 3.9 yil (1 en klcgUk-18
en bUylk)'dd (Tablo Ill). GCalismaya dahil edilen Klinik olarak
stabil 14 KF hastasina ayni gin veya yakin tarihlerde BT ve
MRG ¢ekilmisti (BT=14, MRG=14). Akut pulmoner alevienme
déneminde olan 3 hasta calisma digi birakiimisti. Noninvaziv
mekanik ventilasyon (NIMV) ile izlenen bir (%7.1) hasta disinda
kronik solunum yetmezligi nedeniyle tedavi alan hastamiz
yoktu. Bir hasta disinda tim hastalarimiz (%92.8) inhale dornaz
alfa tedavisini dizenli kullanmaktaydi. Bes (%35.7) hasta P.
aeruginosa ile kronik kolonizeydi. S.aureus ile kronik kolonize

Tablo llI: Hastalarin klinik ve laboratuar bulgulari.

n=14 %
Yas ortancasi 3.9 (1-18 yas)
E/K 10/4  71.4/28.6
MalnUtrisyon 2 14.2
Yenidogan tarama programi ile tani 2 14.2
Dornaz Alfa kullanimi 13 92.8
P, aeruginosa ile kronik kolonizasyon 5 35.7
Normal spirometri? 3/4 75
NIMV 1 7.1
KFTR DNA Sekans Analizi 14 100
F508del homozigot 4 28.5
Q220X / 2789+5G->A 1 7.1
R334Q / p.Phel152 1 7.1
R1070Q Homozigot 1 7.1
457TAT->G Homozigot 1 7.1
S466X Homozigot 1 7.1
G314E Homozigot 1 7.1
2184delA / 3878 delG 1 7.1
G542 / D58N 1 7.1
G85E Homozigot 1 7.1
€.2657+5G>A Homozigot 1 7.1

E: erkek; K: kadin; NIMV: non invaziv mekanik ventilasyon, KFTR: kistik
fibrozis transmembran regdlatér; min: minimum, max: maksimum.
a(FEV1>%80, FVC>%80, FEF 25-75>%70, FEV1/FVC>80)
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Tablo IV: KF hastalarinin BT ve MRG bulgularinin karsilastiriimasi.

. BT MRG
Parankimal Bulgular o}
n=14 % n=14 %

Bronsektazi/peribrongial kalinlasma 71.4 10 71.4 >0.05
Tomurcuklanmis aga¢g manzarasl 57.1 8 57.1 >0.05
Mozaik atentasyon 50 1 7.1 *0.003
Mukus tikaci 28.5 4 28.5 >0.05
Lineer-subsegmental atelektazi 28.5 4 28.5 >0.05
Skorlama

Helbich Skoru, ortalama skor + standart sapma 6.6 + 2.2 (skor araligl, 1-17) 4.7+ 2.3 (skor araligl, 0-15) >0.05

Eichinger Skoru, ortalama skor + standart sapma

- 3+ 2.2 (skor araligl, O-16)

olan hastamiz yoktu. KFTR DNA sekans analizi sonuclar
ile 4 (%28.5) hastada Phe508del homozigot mutasyonu
oldugu gosterildi (Tablo Ill). Spirometre de koopere olabilen 4
(%28.5) hastadan R, aeruginosa ile kronik kolonize, Phe508del
homozigot mutasyonu olan NIMV ile izlenen bir hastamizin agir
restriksiyonu mevcuttu. Diger U¢ (%75) hastanin ise spirometre
degerleri normaldi (FEV1>%80, FVC>%80, FEF 25-75>%70,
FEV1/FVC>80) (Tablo III).

BT’ de hastalarin %71.4’Gnde (10/14) bronsektazi ve peribronsial
kalinlasma, %57.1’inde (8/14) tomurcuklanmis aga¢ manzarasi,
%50’sinde (7/14) mozaik atenldasyon, %28.5’inde (4/14)
mukus tikaci, %28.5’inde (4/14) lineer-subsegmental atelektazi
saptand (Tablo III).

Helbich skorlama sistemine gére BT'de ortalama skor 6.6 +
2.2 (skor araligl, 1-17), MRG’de 4.7+2.3 (skor araligi, 0-15)'di.
Eichinger skorlamasina gére MRG igin ortalama skor 3+2.2
(skor araligi 0-16)’di. BT ve MRG bulgulan karsilastiridiginda,
Helbich skorlama sisteminde degerlendirilen kriterler arasinda
sadece mozaik atenUasyon paterninde istatistiksel olarak
anlamli fark saptandi (p = 0.003). Diger kriterlerde anlaml fark
gbrulmedi (p>0.05) (Tablo IV) (Sekil 1).

Hastalarin klinik ve demografik bulgulan karsilastinidiginda F508
delesyonu homozigot mutasyonu olup P. aeruginosa ile kronik
kolonize olan dort (%28.5) hastanin yas ortancasi 8.9 (6.5 en
kicgUk-20 en blydk)'td. Bu hastalarin BT ve MRG skorlari, yas
ortancasi 3.9 (1-20 yas) olan diger hastalara gére anlamli olarak
daha yUksekti (p = 0.002).

TARTISMA

Bu retrospektif kesitsel calismada klinik olarak stabil iken
cekilen BT ve MRG’ de mozaik atentasyon disindaki akciger
bulgularinda istatistiksel olarak anlamli fark olmadigi saptandi.
KF'de erken donemde periferal hava yolu inflamasyonu,
enfeksiyonlar ve bozulmus mukosiliyer klirens ile baglayan
akciger hasari, geri donisumsUz yaygin bronsektaziler ve son
dénemde kronik solunum yetmezIigi nedeni olabilir (13,14). Akut
pulmoner alevienmede solunum fonksiyon testleri etkilenmeden
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once BT'de de klinik ile korele degisiklikler gordldigu, uzun
dénem izlemde de pulmoner alevlenme sayisi arttikga BT
bulgularinin da belirginlestigi gdsterilmistir (8,15).

Merkezimizde de KF hastalanmiz igin rutin BT ¢ekimi yaplimamakta,
gereKliik halinde kontrast madde kullanilarak BT ¢ekilmektedir.
Sikayet olmasi halinde veya yillk kontroller sirasinda rutin akciger
grafisi ¢ekimektedir. Calismamizda Kklinik olarak stabil ddnemde
olan ve akciger grafilerinde 6énceki akciger grafilerine gére degisiklik
olmayan hastalann BT ve MRG ile gorintilemesi yapimistr.
Akciger grafisi ucuz, hizll ve yaygin kullanilan bir ydntemdir; bu
nedenle yilda bir kontrol amagl ve gereklilik halinde daha erken
cekilmesi dnerilmektedir (13). Grafiler atelektazi, konsolidasyon,
plevral eflzyon gibi anormalliklerin  tanisinda  yararldir;
ancak bronsektazi tanisinda hassasiyeti dustktir (16). KF
hastalarinda erken dénemde 6nce geri dontstimli kiguk hava
yolu hastalidl, zamanla brongektazi gelisimi ile kalici akciger
hasarina yol agarak yagsam kalitesini distrmekte; morbidite ve
mortaliteyi arttirmaktadir (17-20). Ki¢Uk hava yolu hastaliginin
erken dénemde tespiti mumkidn oldugunda; etkin fizyoterapi
ve postural drenaj, enfeksiyonlardan korunma ve gerektiginde
dornaz alfa tedavisi ile bulgularda bir miktar diizelme saglanabilir
(21). BT ile tim akciger parankimi ayrintili degerlendirilip,
bronsektazi tanisi konulabilmektedir (22-24). KlgUk hava yolu
hastaliginin gdsteriimesinde en ¢ok bilinen ve sik kullanilan
yontem BT'dir (25). BT ¢ekim sikligi ve endikasyonlari ile ilgili
klinikte bazi gérus ayriliklar gorilmektedir. Bazi merkezler, ilk
bir yildan baslayarak en az 2 yilda bir kontrol BT ¢ekilmesini
Onermekte iken; bazi merkezler ise BT'nin rutin kullanimini
dnermemektedir (17,24). ingiltere’de 27 merkezli 3.basamak
KF takip ve tedavi merkezinde yapilan bir anket ¢alismasinda
klinisyenlerin %93’G BT'yi hastallk progresyonunda (en sik
nontdberklloz mikobakteriler ve allerjik bronkopulmoner
aspergillozis) kullanmis ve %70’ de BT sonuclarinin tedaviyi
yonlendirdigini belirtmistir, ancak sadece %17’si yillk rutin BT
Onermistir (25). Klinisyenlerin %14’ ekspiratuar fazda, %5’i de
intraven®z kontrast ile BT kullanmistir (25). BT ile hastaligin ¢ok
erken déneminde bile hafif pulmoner degisiklikler saptanabilir;
bu nedenle degisken endikasyonlarda siklikta kullanilimaktadir.

CGalismamizda da BT ve MRG bulgulan benzerlik gostermistir.
Yas! kuguk olan gocuk hastalarda kooperasyonun az olmasi
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Sekil 1: KF hastasinda akciger grafisi, BT ve MRG Gorlntileme Bulgularn KF nedeniyle takipte, Phe508del mutasyonu olan yaygin sol akcigerde
daha bronsektazileri olan 5 yasinda bir hastanin; (A) Akciger Grafisi: Bilateral sol akcigerde daha belirgin parakardiyak peribronsiyal kalinlasma ve
atelektazi mevcut; (B) BT: sol lingller bronsektazi ve atelektazi, bilateral peribronsial kalinlasma ve mozaik atentiasyon mevcut; (C) MRG: BT ile
benzer bulgular mevcut ancak mozaik atentiasyon gosterilemedi.

nedeniyle calismamiza dahil edilen hastalarda ekspiratuar
fazda BT ¢ekimi yapilmamistir. Mozaik atenUasyon, ekspiratuar
fazda elde edilen BT lerde daha belirgin olarak secilebilse de,
inspirasyon fazinda elde edilen BT’lerde de gorulebilmektedir.
BT'nin iyonizan radyasyon igeren bir gorintileme ydntemi
olmasi nedeniyle son vyillarda rutin  kullanimi  tartisimaya
baglanmistir  (26,27). Radyasyon maruziyetinin - olmamasi
nedeniyle KF hastalan icin MRG’nin akciger hasarini gdsterme
basarisi ile galismalar artmistr. MRG’deki tetkik strelerinin hizli
goruntllemeye imkan saglayan sekanslar (Ultra-short TR/TE
2D Steady State Free Precession ile Sequence) ile kisalmasi,
gdruntulerin solunum ile senkron elde edilebilmesi ile akciger
parankimini  degerlendirmek muimkin  olabilmektedir  (28).
Ayrica, KF olan ¢ocuk hastalarda da erigkinlerde oldugu gibi;
inhale 3He ve 129Xse ile MRG ¢ekiminin tolere edilebilir oldugu
ve ik 1 yasta bile kiiglk hava yollarindaki hafif degisikliklerin ve
bdlgesel ventilasyon bozukluklarinin gdérintdlendigi bildirilmistir
(29,30). MR goruntilemede c¢ocuk hastalarda karsilasilan en
biylk problem hasta ile olan kooperasyondur. Ozellikle kiiglk
yastaki ¢ocuklarda ylUzeyel veya genel sedasyon ihtiyaci
olabilmektedir. Literatirde KF hastalarinda MR goérinttleme
kullanimi ile ilgili birka¢ c¢alisma bulunmaktadir. 2014’te Sileo
ve ark. (383), yas ortalamasi 12.5 yil olan 17 KF hastasinin
rutin BT c¢ekimi esnasinda MRG’lerini ¢ekmis, Eisenger ve
Helbich skorlari ile BT ve MRG bulgularini karsilastirmistir. Her
iki skorlama sisteminin birbiri ile korelasyon gdsterdigi; mukus
tikaci, brongektazi, peribrongial kalinlasma skorlarnin BT ve
MRG de benzer oldugu ve en Onemlisi ekspiratuar fazda
cekilen MRG’de T2 agirlikli gérunttlerde mozaik atentiasyonun
g&sterilebildigi bildirilmistir (31). Almanya’da 0-6 yas arasi 50 KF
hastasina stabil dénemde MRG c¢ekilmis; ilk 1 yil dahil olmak
Uzere, bronsial duvar kalinlasmasi, mukus tikaci, bronsektazi
ve perflzyon bozukluklari gdsterilebilmistir (9). Bu calismada
ayrica akut pulmoner alevienmede MRG skorlarinin yUkseldigi

ve tedaviden 1 ay sonra anlamli olarak dustugu de gdsterilmistir
©).

Calismamizda BT’ de mozaik atentasyon saptanan 7 hastadan
sadece 1’inde MRG’de mozaik atenliasyon saptanabilmistir.
Calismamizda elde edilen MR goéruntllerde daha onceki
galismalardan farkli olarak mozaik atentiasyonun BT’den daha
az saptanabildigi gordlmustir. MRG’de normalde havaya
ait sinyal kaydi bulunmamakta olup akciger parankiminde
havalanma artisi gdsteren parankim alaninda da sinyal farklilig
saptanamamaktadir. Akcigerlerde hava hapsi alanlarn gdsteren
parankim ile normal parankim arasindaki sinyal farkinin
saptanabiliriginin, ekspiratuar ve inspiratuar fazlarda alinan
goruntulerin karsilastinimasi ile mumkdn olabilecedi bildirilmistir
(32).

Calsmamizda da P aeruginosa ile kronik kolonize olan ve
Phe508del homozigot mutasyonu olan hastalarmizn BT ve
MRG skorlari birbiriyle korele olarak daha yUksekti. Bu durum, KF
hastalarinda genetik faktérlerin etkisi ve sik pulmoner alevienmeler
ile akciger tutulumunun yagla artmasi ile iligkilendirildi.

Bronsektazi (BE) ile ilgili yapisal degisikliklerin yenidogan ve erken
infantil ddnemde BT’de hafif hava hapsi bulgulari ile basladigi ve
inflamasyon ile ilerleme gosterdigi saptanmistir (12,33-35). BT
bulgulari ile yapilan klinik korelasyonlarda bronsektazi gelisiminde,
P aeruginosa enfeksiyonu ve kolonizasyonunun inflamasyonu
ve akciger hasarini arttran en 6nemli faktorlerden biri oldugu
gosterilmistir (18,20,35). P aeruginosa bronsektazi gelisimi ile
yasam kalitesini distrmekte ve son dénem akciger hastaliginda
mortalitenin  en onemli komponentlerinden biri olmaktadir
(14,20). Bu nedenle; akcider hasarnin erken ddnemde
gosterilmesi ve enfeksiyonlarin dnlenmesi ile bronsektazi iliskili
akciger hasarinin yavaglatimasi amaclanmaktadir.
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CGalismamizda solunum fonksiyon testlerinden spirometreye
kooepere olan hasta saymiz radyolojik bulgular ile Klinik
korelasyonyapmakicin yetersizdi. Her ikisi de iyonizan radyasyon
icermeyen, noninvaziv ve kigUk ¢ocuklarda da uygulanabilen
solunum fonksiyon testlerinden lung clearance index (LCl) ve
MRG’nin koordine kullanimi son dekatta giderek artmaktadir
(86). Bilindigi Uzere spirometre FEV1 vylzdeleri dismeden
once Nitrojen Multiple Breath Washout (MBW) teknigi ile LCI
de ventilasyon heterojenitesi saptanabilmektedir. ik olarak,
spirometride FEV1 ylzdeleri normal olan KF hastalarinda da
hafif degisikliklerin 129Xse MRG ile erken dénemde saptandigi
bildirilmistir (36). LCl'in kullaniminin siklasmasi ile; MRG’de erken
parankimal bulgularin LCl ile korelasyonunu gdsteren ¢alismalar
artis gostermektedir. Stahl ve ark. (37) 2017°’de yaptidi bir
calismada, KF hastalarinda stabil ddnemde LCI yUksekligi ile
gortlen ventilasyon heterojenitesinin (VH), MRG’ de bdlgesel
mukus plagdi ve hipoperflizyon ile yikselen ventilasyon defekti
yUzdesi (VDY) ile lokalize edilebildigini bildirmistir. Ayrica bu
hastalarda akut pulmoner alevienme esnasinda LCI ve MRG
global skorlarinin birbirleri ile korele olarak yUkseldigi; uygun
tedavi sonrasinda dustugu de gdsterilmistir (37). 2020’de
Couch MJ ve ark.(38) stabil dénemde ve akut pulmoner
alevlienme ddneminde solunum fonksiyon testlerinden FEV1,
LCI ile goruntileme yodntemlerinden PREFUL ve 129Xse MRG
bulgularini karsilastinimistir. KF hastalarinda stabil dénemde
FEV1 yilzdeleri normal, LCI VH'ni gdsterecek sekilde ylksek
iken; hem 129Xse MRG hem de PREFUL MRG’de VDY benzer
oranda go&sterilebilmistir (39,40). Akut pulmoner alevlenmede
ise; FEV1 dusuk ve LCI yiksek iken 129Xse MRG ve PREFUL
MRG’'de VDY’nin arttig;; uygun tedavi ile FEV1 ve LCI
duzelirken gene her iki MRG’de de dizelme gosterilmistir (41).
Bu yontemlerden normal tidal ventilasyon esnasinda daha az
aplikasyon ile gekilebilen PREFUL MRG’nini kullaniminin teknik
olarak daha kolay oldugu bildirilmistir (41).

CGalismamizin kisttlliklarindan birisi solunum fonksiyon testlerinden
spirometre disinda pletismografi, LCl yapilamamasi ve bu nedenle
6 yas alti hastalarimiz icin gértinttleme yéntemleri ile korelasyon
yapllamamasidir.

Bir diger kisitllik ise teknik sartlar nedeniyle tim hastalarda
ekspiratuar fazda MRG ¢ekilememesidir, ancak mevcut MRG
teknigi ile mozaik atendasyon disindaki parankimal bulgular BT
ile karsilastinlabilmistir

Daha ¢ok hastanin dahil oldugu; KF hastalarinin 1 yastan itibaren
izlendigi, prospektif, randomize kontrollli calismalara intiyag
vardrr.

SONUGC

KF hastalarinda pulmoner etkilenmeyi erken dénemde gostermek
icin MRG guvenilir; radyasyon icermedigi icin de tercih edilebilir bir
yontemdir. Yakin zamanda KF hastalarindaki akciger bulgularini
gdstermede yapllacak daha buylk ¢apl calismalar ile MRG altin
standart haline gelebilir.
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Inguinal Hernia Repair with Laparoscopic-Supported
Percutaneous Internal Ring Suturing Technique in Children -
One Center Experience

Cocuklarda Laparoskopi Destekli Perkiitan ic Halka Kapatilmasi

Teknigi ile Kasik Fitigi Onarimi — Tek Merkez Deneyimi
Mehmet Ali NARSAT', Ayse YILMAZ2, Eren YILDIZ®

'Department of Pediatric Surgery, Kastamonu Training and Research Hospital, Kastamonu, Turkey
2Department of Anesthesiology and Reanimation, Kastamonu Training and Research Hospital, Kastamonu, Turkey
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ABSTRACT

Objective: High ligation of the hernia sac is applied as the basic principle in inguinal hernia surgery. Nowadays, it
is possible to perform inguinal hernia surgeries with minimally invasive methods and with the help of technological
developments with the same success rates. One of these minimally invasive methods is the percutaneous internal ring
suturing method, assisted by laparoscopy.

In this study, we aimed to present the case series that we treated with a laparoscopy-assisted percutaneous internal
ring suturing and its results up to six months after surgery.

Material and Methods: Pediatric patients admitted to the Pediatric Surgery Clinic of Our Hospital with indirect inguinal
hernia between November 01, 2019, and February 29, 2020, were included in the study. Patients with clinical features
of incarcerated inguinal hernia were excluded from the study.

Inguinal hernia repair was performed by the percutaneous internal ring suturing method supported by laparoscopy.
Results: During the study period, 36 inguinal hernia repairs were performed in 27 patients. The distribution of age
groups is over 24 months (8/27), 2-6 months (5/27), 6-12 months (4/27), and 12-24 months (1/27). No patient required
open surgical technique or the use of additional trocars. The mean operation time was 24.3+1.77 minutes. The mean
hospitalization period of the patients was 2.15+0.12 days.

During the follow-up of the patients, no recurrence, intra-abbdominal complication, or inguinal complication was detected.
Conclusion: We found that the percutaneous internal ring closure method applied under laparoscopic support in
childhood is an easy and safe method for indirect inguinal hernia repair.

Key Words: Inguinal hernia, Laparoscopic surgery, Minimally invasive surgery

0z

Amac: Kasik fitigi cerrahisinde, fitik kesesinin yiksek ligasyonu temel prensip olarak uygulanmaktadir. GUndmuizde
kasik fitigi ameliyatlarinin minimal invaziv yontemlerle ve teknolojideki gelismelerin yardimiyla ayni basari oranlar ile
yaplimasi mimkudn olmaktadir. Bu minimal invaziv ydntemlerden biri de laparoskopi destekli perkutan i¢ halka kapatiimasi
yontemidir.
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Bu calismada, laparoskopi destekli perkitan i¢ halka kapatiimasi ydntemi ile tedavi ettigimiz olgu serimizi ve ameliyat sonrasi alti aya kadar

olan sonuglarini sunmayi amacladik.

Gerec ve Yontemler: Hastanemiz Cocuk Cerrahisi Klinigine 01 Kasim 2019- 29 Subat 2020 tarihleri arasinda endirekt kasik fitigi ile
basvuran gocuk hastalar calismaya dahil edildi. inkarsere kasik ftigina ait klinik ¢zellikleri tasiyan hastalar galisma disi birakild.

Laparoskopi destekli perkitan i¢ halka kapatiimasi yontemi ile kasik fitigi onanmi yapildi.

Bulgular: Calismanin yapildigi stire igerisinde 27 hastada 36 kasik fitdr onarmi yapildi. Yas gruplarinin dagilimi 24 ay Gstu (8/27), 2-6
ay arasl (5/27), 6-12 ay arasi (4/27) ve 12-24 ay arasi (1/27) dir. Hicbir hastada acik cerrahi teknige ya da ek trokar kullaniimasina gerek
olmadi. Ortalama ameliyat stresi 24.3+1.77 dakikaydi. Hastalarin hastanede ortalama yatis sresi 2.15+0.12 gindu.

Hastalarin takiplerinde rekUrrans, karin ici komplikasyon ya da kasik bdlgesinde komplikasyon saptanmadi.

Sonug: Cocukluk ¢caginda laparoskopi desteginde uygulanan perkitan i¢ halka kapatma yénteminin endirekt kasik fitidr onarimi icin kolay

ve guvenli olarak uygulanabilen bir yontem oldugunu saptadik.

Anahtar Sézciikler: inguinal herni, Laparoskopik cerrahi, Minimal invaziv cerrahi

INTRODUCTION

In inguinal hernia surgery, high ligation of the hernia sac has
been used as the basic principle since the 19th century (1). This
method, which is inadequate due to high recurrence rates in
adults, has been used successfully for years of indirect inguinal
hernia seen in childhood (2). Nowadays, it is possible to perform
inguinal hernia operations with minimally invasive methods and
with the same success rates with the help of technological
developments (3). One of these minimally invasive methods is
the laparoscopy-assisted percutaneous internal ring suturing
(PIRS) method described by Patkowski et al. (4) in 2006. In
this method, which can be applied without the need for any
additional materials in clinics where pediatric laparoscopic
surgeries are performed, inguinal hernia repair is performed
percutaneously from the groin with the support of laparoscopy
made from only one trocar incision.

In this study, we aimed to present the case series that we
treated with the PIRS method supported by laparoscopy and
its results up to six months after surgery.

MATERIAL and METHOD

After the approval of the local ethics committee, dated
26.11.2020 and numbered 2020-KAEK-143-02.01, the data of
pediatric patients who applied to the Pediatric Surgery Clinic
of our hospital between 01 November 2019 and 29 February
2020 were retrospectively evaluated and included in the study.
Patients with clinical features of incarcerated inguinal hernia
were excluded from the study.

Inguinal hernia repair was performed using the PIRS method
supported by laparoscopy (4-5).

Operation steps

Under general anesthesia, 5 mm and 30° laparoscopy optic
was advanced through the umbilical incision with the aid of a
reusable trocar under 5 mmHg intraabdominal pressure setting.
The appearance of the inguinal canals and their openness were
evaluated (Figure 1-A). The 21G injection needle, used as a

guide, was advanced from the lateral of the inguinal canal to
the preperitoneal area carrying the carrier loop suture material
(Figure 1-B, C). The guide needle was advanced between the
carrier loop suture material, taking care not to take it into the
spermatic cord from the medial of the inguinal canal, and the
carrier loop suture material was placed on the guide needle
(Figure 1-D). The ligature suture material, which was advanced
through the guide needle, was released and was taken out of
the body with the help of loop suture material (Figure 1-E, F).
As the binding material, 3/0 non-absorbable mono-fiber suture
material was used in children under the age of three, and
2/0 non-absorbable monofilament suture material was used
in children over the age of three. The closure of the internal
inguinal ring was checked and the intervention in the groin area
was terminated when it was observed that it was closed (Figure
1-G). In the case of accompanying umbilical hernias, umbilical
hernia repair was also performed.

The patients were followed up in the sixth month after the
operation. During this control, the relatives of the patients were
asked to visually evaluate the umbilical incision between “1
worst view” and “5 best views” and it was recorded in the file.
Apart from the surgeon who performed a similar evaluation,
another doctor was made and recorded in the file.

The demographic characteristics of the patients, preoperative
and postoperative findings, operation time, treatment costs,
and surgical complications were collected and recorded.

RESULTS

During the study period, 36 inguinal hernia repairs were
performedin 27 patients. In our patient series, the most operated
age group was under 2 months (9/27). The distribution of other
age groups in order of frequency is over 24 months (8/27), 2-6
months (5/27), 6-12 months (4/27), and 12-24 months (1/27).
The mean age of the patients was calculated as 2.78+4.53
years, 2.00+4.74 for males and 4.10+4.04 for females.

In the preoperative examination, an inguinal hernia was most
frequently detected on the right side (15/27). The distribution of
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the side of the hernia by gender in patients is shown in Table I.
There were four patients with contralateral inguinal hernia when
the abdomen was inflated with pressure during the operation.
Three of these patients had preoperative left inguinal hernia
findings. Patent processus vaginalis openings in patients
without swelling in the inguinal region in pressure inflation were
not recorded.

Surgery was completed with 5mmHg intraabdominal pressure
in 10 patients. Considering all patients, the mean intra-
abdominal pressure value used was found to be 8.07+0.52
mmHg. Preperitoneal bleeding developed in one patient during
the operation. After the bleeding was controlled with tampon
application, the repair was completed. No patient required
open surgical technique or the use of additional trocars. The
mean operation time was 24.3+1.77 minutes (male 23.59+
7.55 and female 25.50+11.91). The average length of stay of
the patients in the hospital was 2.15+0.12 days. The average
treatment cost per patient was calculated as 1799+92 Turkish
Lira.

During the follow-up of the patients, no recurrence,
intraabdominal complication, or inguinal complication was
detected. Skin infection developed in the umbilical incision in
one patient. None of the patients had skin scar in the groin
area in the control examination performed in the sixth month. In
six patients, it was found that the prolene knot material could
be palpated subcutaneously. In the examination of the male
patients, the testicles were in an age-appropriate size and the
scrotum. The visual assessment of the umbilical incision was
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Figure 1: Images of our laparoscopy-assisted percutaneous internal ring closure surgery. A)
Open right inguinal canal view B) Preperitoneal advancement of the guide needle carrying
carrier loop suture material from the lateral side of the inguinal canal G) Conveyor loop suture
material advanced from the lateral side of the inguinal canal D) Guide needle Fitting the carrier
loop suture material on it E) Releasing the ligature suture material advanced through the guide
needle F) Preperitoneal view of the ligature suture material taken out by pulling with the carrier
loop suture material G) View of the closed groin canal

Table I: Distribution of the side with the hernia by gender
(n =27).

Right Left Bilateral Total
Male 12 2 3 17
Female 3 5 2 10
Total 15 7 5 27

scored as an average of 4.74+0.12 by the patient’s relative and
4.0+0.12 by the doctor whose opinion was taken.

DISCUSSION

In the laparoscopy-assisted PIRS attempt performed in 36
inguinal hernias in 27 cases we performed in our hospital for a
period of four months, the preperitoneal bleeding that occurred
in one patient during the surgery was a complication other
than the skin infection occurring in the umbilical incision in one
patient and especially hernia recurrence not observed. With
these results, our intraoperative and postoperative 3.7% minor
complication rate and recurrence results are similar to previous
studies (4, 5).

The inguinal hernia has traditionally been performed with open
technique and high ligation for years. However, laparoscopic
methods, which have been used primarily for recurrence and
bilateral hernia surgeries, have been used more frequently
in parallel with the increase in the number and experience of
the surgeons performing (6). However, in laparoscopic repairs



performed using three ports as previously described, the
difficulty of knot application for closing the inguinal canal and
the fact that the total size of the incisions made for the port
reached the size of the open technique prevented its spread (7).

The use of a single port of 5mm or even 3mm in the PIRS
technique and the easy application of the node used to close
the internal ring eliminated the negative aspects of laparoscopic
methods previously described and used for hernia repair (4, 5,
8, 9). In our series of 27 patients with nine patients younger
than two months, we did not experience any difficulties or
negativities in using this method.

Another advantage of the PIRS method is that the inguinal
hernias on the contralateral side that do not show any symptoms
before surgery, and even if the patient has an accompanying
umbilical hernia, can be repaired simultaneously using a single
incision. In the recent publications of Miyake et al. (10) And also
Dreuning et al. (7), It is suggested that the ongoing discussions
about the exploration of the opposite side in repairs performed
with the open technique will disappear with the widespread use
of the PIRS method. In our series, hernia repair was performed
on the contralateral side simultaneously in four patients who
were not detected in the preoperative examination but were
found to have an inguinal hernia on the contralateral side during
surgery. Also, an umbilical hernia detected in three patients
was simultaneously repaired in the same session and using the
same incision.

No significant intra-abdominal complications associated with
the PIRS method have been reported in the literature (7). We
did not observe any intraabdominal complications during
the surgery. In our series, prolene suture material is palpated
subcutaneously in six patients during follow-up. In a study in
2020, in who Patkowski was also one of its authors, it was
reported that both non-absorbable monofilament and non-
absorbable polyfilament suture materials were used (11). This
situation made us think that the authors faced similar problems.
In this study of the authors, granuloma occurred in a patient in
which they used nonabsorbable polyfilament suture material,
and reoperation was required for the granuloma. In our series,
palpation of the stitches did not cause any problem for any
patient or parents. However, it was seen that the method
should be evaluated and developed in this respect.

After the previously described and applied laparoscopic
inguinal hernia repair method, the average length of stay stated
in the studies is higher than the open method; however, there
was no difference in operative time between the two methods
(12, 13). We did not compare the operation time, length of
stay, and treatment cost with any other laparoscopic or open
method that we determined in our series. However, both the
operation time, the duration of stay, and the treatment cost
were within acceptable limits and the morbidity rate did not
increase significantly. Since the average length of stay of the
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patients in the hospital is calculated as days, the hospital stay
of the patients who are followed up overnight appears to be
two days. The follow-up of pediatric patients operated under
general anesthesia by staying in the hospital for 24 hours is
a routine approach in our hospital. Even if we do not apply it,
patients who are operated under general anesthesia can be
discharged on the same day. If this method is preferred, the
duration of hospital stay will be shorter.

When the open method is applied, there is no obstacle to using
the recurrence open method. Recurrence of hernia beyond
the age of six years was detected after the series. However,
the small sample size of our case series does not allow us to
generalize. In their study published by Thomas et al. In Istanbul
(8), they predict that the complication and recurrence rates
will decrease as the method continues to be used and one
experience is gained.

Although evaluations regarding the damage of testicular tissue
and the spermatic cord in male patients are dangers that need
to be considered, no scrotal complications were found in our
study, and no reduction in testicular size was observed in the
six months (14, 15).

Even within a period of six months, the skin incision made for the
umbilical port entry has almost regained its normal appearance
and reached a cosmetically perfect result as determined by
the scoring of both the patient’s parents and an independent
physician. This result we obtained in our series is in line with the
results of the research published by Chen et al.(16) regarding
this method in 2020.

In addition to the limitations of all retrospective studies, our
study does not offer the opportunity to compare the results
within itself, since it was conducted with a single patient group.
According to what Wolak mentioned in his publication, the
technique is easier to apply in female patients (5). However, in
our study, the mean duration of operation was longer in female
patients. Another limitation of the article is that the factors
affecting the operation time are not recorded. However, in the
light of the evaluated literature and the results of our own series,
it is seen that the PIRS technique is a safe method, despite
minor complications.

CONCLUSION

We found that the PIRS method applied under laparoscopic
support in childhood is an easy and safe method for indirect
inguinal herniarepair. In our small case series, we did not observe
any significant complications related to hernia or scrotum both
during the operation and in the six-month postoperative period.
These results suggest that this method can be a candidate to
replace the open method because it is reliable and applicable.
However, long-term studies with large series are required to
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Tanger R, Singh AP, Gupta AK, Mathur V. Laparoscopic inguinal
hernia repair in girls using the percutaneous internal ring suturing
technique—our own experience. Menoufia Med J 2020;33:713-6.

investigate the results of laparoscopy-assisted percutaneous 9.
internal ring repair as much as the open method applied for
more than a century and to reveal the problems that may occur.
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Upper Gastrointestinal Endoscopy in Pediatric Surgical
Practice

Pediatrik Cerrahi Pratiginde Ust Gastrointestinal Endoskopi

Lutfi Hakan GUNEY, Ender FAKIOGLU, Tugba ACER DEMIR

Baskent University Ankara Hospital, Department of Pediatric Surgery, Ankara, Turkey

ABSTRACT

Objective: We aimed to focus descriptively and comparatively on the children with esophageal disorders requiring
endoscopy: demographics, indications, methods, complications and outcomes.

Material and Methods: The records of the children with esophageal disorders indicative of endoscopy between
January 2005 and February 2020 at the department of pediatric surgery of a tertiary health care center were reviewed
in terms of demographic, etiological, technical aspects; including the comparison of flexible endoscopy (FE) and rigid
endoscopy (RE).

Results: Endoscopy was indicated in a total of 242 children for foreign body ingestion (n=70, 28.9%), caustic ingestion
(n=89, 36.8%), esophageal stricture (=52, 21.5%) and other rare conditions (=31, 12.8%). Fourty two of them did not
undergo endoscopy, because their caregivers did not consent. Of the rest; 102 (42.1%) underwent RE, and 98 (40.5%)
underwent FE. The mean age was 36.4+35.7 months. No statistically significant difference was detected between the
mean ages of RE and FE groups (33.3+32.1 vs. 33.7+24.9 months, p=0.918). Most of the patients who underwent
FE were significantly males (52% in FE group, 39.2% in RE group, p=0.046). Complication rate was 6.9% in RE group
and no complication was detected in FE group (p=0.008). The difference of failure rates of the groups was statistically
insignificant (3.9% in RE vs 0 in FE, p=0.066).

Conclusion: Both rigid and flexible endoscopy techniques are effective and safe for diagnostic or therapeutic esophageal
interventions. Although each has its own advantages an disadvantages, performing rigid endoscopy takes a slightly but
significantly higher risk of complication.

Key Words: Children, Endoscopy, Esophagus

0z
Amac: Calismamizda endoskopi gerektiren ¢zofagus bozuklugu olan ¢ocuk hastalarin demografik 6zelliklerini, bu
hastalarda rijid ve bukulebilir endoskopi endikasyonlarini, islem komplikasyonlarini ve sonuglarini degerlendirdik.

Gere¢ ve Yontemler: Ocak 2005 - Subat 2020 tarihleri arasinda endoskopi planlanan gocuklarin kayitlari incelendi.
Klinik veriler, endoskopi ydntemleri, sonu¢ ve komplikasyonlar arastirildi. Bukulebilir endoskopi (BE) ve rijid endoskopi
(RE) gruplarn karsilastiridi.

Bulgular: Toplam 242 olgu saptandi. Yetmisi yabanci cisim yutma (%28.9), 89'u kostik madde icme (%36.8), 52’si
6zofagus darligi (%21.5) ve 31’i diger nadir durum (%12.8) olgularydi. Kirk iki hastaya, onam verilmedigi icin endoskopi
yapilmadi. Ortalama yas 36.4+35.7 aydi. Olgularin 102’sine (%42.1) RE, 98’ine (%40.5) BE uygulandi. iki grubun ortalama
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yaslar arasinda istatistiksel olarak anlamli fark yoktu (33.3+32.1 ve 33.7+24.9 ay, p=0.918). BE yapilan hastalarin gogunlukla erkek oldugu
(BE grubunda %2, RE grubunda %39.2, p=0.046). RE grubunda komplikasyon orani %6.9’di ve BE grubunda ise komplikasyon yoktu
(p=0.008). Gruplar arasinda basarisizlik orani agisindan anlamli bir fark yoktu (RE’'de %3.9 ve BE’de 0, p=0.066).

Sonug: Hem rijid hem de bukdlebilir endoskopi teknikleri, 6zofagus hastaliklarinda tanisal veya terapétik olarak etkili ve guivenli olarak
kullanabilir. Her birine 6zgl avantaj ve kisitlliklarla birlikte, rijid endoskopinin komplikasyon riski daha yUksektir.

Anahtar Sozciikler: Cocuk, Endoskopi, Ozofagus

INTRODUCTION

In pediatric surgical practice; acquired, congenital or functional
esophageal disorders compose a remarkable group of
diseases to be managed; with their potential of becoming
highly complicated, chronic, morbid problems such as
persistent strictures, inefficient motility. The crucial functions of
the esophagus, with its unique anatomical and physiological
properties make it indispensable for an optimum quality of life.
Therefore, esophageal diseases are critical, both in terms of
timely diagnosis and proper treatment.

Foreign body (FB) ingestion is one of the most common
and serious conditions in children who are consulted to the
pediatric surgeons by emergency clinicians. For management,
endoscopic FB removal under direct visualization remains
the overwhelmingly accepted technique among others using
bougies, Foley catheter, or magnetic nasogastric tubes (1,2).
Ingestion of caustic substances is an important public health
problem associated with significant morbidity and mortality. For
children with only vomiting or drooling and those who refuse
to drink, overnight observation is routine, and endoscopy is
performed only if symptoms persist and/or the child remains
unable to take oral fluids. Endoscopy should be performed no
later than the first 24 — 48 hours after ingestion, since wound
softening later increases the risk of perforation. Injuries should
be graded with the use of standardized terminology (3).

Post-operative or post-inflammatory stricutures, anatomic
abnormalities, gastroesophageal reflux and achalasia comprise
the other indications for endoscopy in children.

Endoscopic examination and treatment of disorders of the
esophagus have taken its crucial place in surgical specialty
since the introduction of the rigid endoscope (RE) by Kussmaul
in 1868. The RE enabled direct visualization of the esophagus
and made advanced instrumentation possible. Until the
invention of the flexible endoscope (FE) in the mid-1950s, RE
was the dominant modality for diagnosis and treatment of
the esophageal pathologies. Today, both types of endoscopy
are used with overlapping indications. However, there is no
uniformly agreed or contradicted method amongst pediatric
surgeons. Both procedures are accepted to be safe and
effective in experienced hands. Generally the method chosen
depends on the surgeon’s preference The purpose of our study
is to present the demographics, indications, complications
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and outcomes of children who have undergone rigid or flexible
endoscopy in our clinic. We aimed by sharing our institutional
experience of pediatric upper gastrointestinal endoscopy with
a wide diagnostic spectrum, including the technical aspects; to
contribute improving outcomes.

MATERIAL and METHOD

The present study was approved by the Local Ethics Committee
of Bagkent University Hospital, Ankara, Turkey (Project no: KA
15/49).

A retrospective review of all children admitted with diagnosis
of an esophageal disorder which required rigid or flexible
endoscopy between January 2005 and February 2020 in the
department of pediatric surgery of a single tertiary health care
center was made.

The records of the 242 children who underwent diagnostic or
therapeutic FE or RE or both were reviewed.

Inclusion criterias; we included all the patients who were
performed FE or RE during the mentioned period. The patients
with foreign body or caustic ingestion whose caregivers did
not consent the recommended endoscopy were included only
for appropriate demographical analysis. Exclusion criterias;
we excluded the patients on whom, other techniques (Foley
catheter) were applied for esophageal FB removal.

An Olympus XP 240, 2030294 (Olympus, Japan) was used
for FE. A STORZ Esophagoscope (Germany) and STORZ
Optics (0%, 4 mm, 27005A abd 30°, 2.9 mm) were used for RE.
The patient records were initially reviewed according to the
diagnosis. The patients were divided into two groups according
to the endoscopy technique (RE or FE). Data regarding success
or failure of the procedure and complications, were examined.
A failure was defined as the need to coversion of endoscopic
method to the other modality to successfully achieve the
esophageal diagnostic or therapeutic goal.

Demographic and clinical characteristics of the RE and FE
groups were compared, using Chi-square test and Fischer’s
exact test where appropriate, and a t test, for categorical
and continuous variables, respectively. All the analysis was
computed using SPSS 24, and a p value < 0.05 was considered
statistically significant.



RESULTS

Over the 15-year period, 242 children were admitted with
esophageal conditions requiring endoscopy. Fourty two (17%)
of them were not noted to have endoscopy because their
caregivers did not consent the interventions. Although we
used their data to a certain extent of demographic review, we
excluded them from further analysis. The demographic data of
the patients who underwent upper gastrointestinal endoscopy
are listed in table I.

The mean age of the group was 36.4+35.7 months. Children
younger than three years accounted for the majority (69.8%).
Females constituted 54.5% of the population with a majority of
caustic ingestion (37.2%). The 42 patients who did not undergo
endoscopy were composed of 29 (69%) FB ingestion, 13 (31%)
suspected corrosive ingestion cases. In total; 102 (42.1%)
patients underwent RE, and 98 (40.5%) underwent FE. In four
patients, conversion from RE to FE was needed. Two of those
were FB, and the other two were corrosive ingestion cases.
Three patients had minor complications, which were dental
injury and mucosal hemorrhage.

Endoscopy for Foreign body ingestion:

The types and locations of esophageal foreign bodies are
detailed in table Il. A total of 70 children (37 males) ingested
foreign bodies. The most commonly ingested FB was a coin
(n=23, 32.8%). Other FBs impacted in the esophagus included
needle, battery, plastic toy, magnet, paper clip, pebble, button
and gold. Seven patients had a history of esophageal atresia
and tracheoesophageal fistula (EA/TEF) repair that predisposed
retention of the foreign body. Successful foreign body removal
was accomplished in all of the patients.

Endoscopy for Caustic Agents Ingestion:

Out of 89 children with caustic ingestion, 55.1% (49) were
females and 44.9% (40), males. The age group who most
commonly ingested a caustic agent corresponded to children
younger than 3 years, who accounted for 77.5% (69) of
cases (mean age 30.4+27.5 months). Thirty five (39.31%)
patients underwent RE, 41 (46.1%) underwent FE in the first

Table I: Demographics of the study group.

Characteristics n(%)
Age* 36.4 + 35.7 (2- 207)
0-3 years ' 169 (69.8)
4-10 years T 66 (27.3)
Above 11 years * 7 (2.9
Male gender ' 110 (45.5)
Esophageal conditions *
Foreign Body Ingestion * 70 (28.9)
Caustic Ingestion 89 (36.8)
Esophageal Stricture * 52 (21.5)
Other* 31 (12.8)

* Mean +SD (min.- max. months), T: n(%)
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Table II: Type and location of esophageal foreign bodies.
Type of foreign body n= 70 (%)

Coin 23 (82.9)
Needle 13 (18.6)
Battery 9(12.8)
Plastic toy 9(12.8)
Magnet 5(7.2)
Other 11 (15.7)
Type of endoscopy for FB (%)
Rigid E. 17 (24.3)
Flexible E. 24 (34.3)
No Endoscopy 29 (41.4)
Location of removed FB (%)
Proximal 1/3 23 (56)
Middle 1/3 7(17)
Distal 1/3 9 (22.9)
Stomach / distal 2 (4.1)

24 to 48 hours after ingestion and 13 (14.6%) patients were
observed conservatively. The ingested corrosives were alkaline
substances in 60 cases (67.5%) and acidic substances in
29 (82.5%). Sodium hypochloride was the most commonly
ingested alkaline agent; while hydrochloric acid was the most
common acidic substance ingested. Figure 1 demonstrates an
example for the chemical esophageal injury via FE.

Endoscopy for dilatation of the esophageal strictures:

In the study period, a total of 52 patients (33, 63.5% females)
underwent endoscopy for dilatation of esophageal strictures
with a mean age of 40.1+35.8 months. The stricture causes
were; operated esophageal atresia in 35 cases, chemical burns
in 16 cases, epidermolysis bullosa in one case. Dilatations were
performed via RE in 29 (55.7%), via FE in 23 (44.3%) patients.
Rigid over-the-guidewire dilators were used in all of the RE (29),
and three of the FE cases. Balloon dilators were used in the
remaining 20 FE cases.

Endoscopy for rare esophageal conditions:

This group included 31 patients (21 RE, 10 FE). The indications
for endoscopy include suspected traumatic esophageal
perforation in one, suspected congenital esophageal stenosis
in six, dysphagia in 10, achalasia in four, gastroesophageal
reflux (GER) and suspected mucosal changes in 10 patients.

Depending upon preference of the surgeon and clinical variables
of each case, either RE or FE was performed. No statistically
significant difference was detected between the two groups
in terms of mean age (33.3+32.1 vs. 33.7+24.9 months, p =
0.918). We found that most of the patients who underwent
FE were significantly males (52% of RE group, 39.2% of FE
group, p= 0.046). Complication rate was significantly higher
(6.9%) in RE group, as no complication was recorded for
FE group (p=0.008). There was no significant difference of
failure rate between endoscopic techniques (3.9% in RE, O in
FE, p=0.066). Our institution’s complication rate was 3.5%.
There was neither major complications requiring surgery, nor
mortality in our study group due to endoscopy. The reasons
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Figure 1: Chemical esophagitis.

for conversion to the other modality were most often related to
difficulty of visualization with one modality, need for alternative
grasping devices, and location change of the foreign body,
making alternative modality more useful.

DISCUSSION

This study provides a brief overview of the conditions
requiring endoscopy in pediatric surgical practice. Indications
include suspected GER, dysphagia, corrosive injury, upper
gastrointestinal bleeding, trauma, tracheo-esophageal fistula,
strictures, percutaneous endoscopic gastrostomy, foreign bodly,
endoscopic sclerotheraphy, variceal band ligation and anatomic
abnormalies like congenital stenoses, cartilaginous rings,
leiomyomas, duplications. These anatomical abnormalities
are usually first identified radiographically and then confirmed
endoscopically.

Most frequent indication of endoscopy in our study is corrosive
substance ingestion. Accidental ingestion of corrosive
compounds is reported to be more frequently observed in
young children, especially those younger than the age of five
(4). Our results are consistent with that, with the far lower mean
age detected (30 months). Early esophageal endoscopy (during
the first 24 to 48 hours) is considered a safe procedure (5).
Bicakgl et al.(6) state that they avoid from early esophagoscopy
as the early esophagoscopy requires unnecessarily general
anesthesia administration and this is the most fragile period
of esophagus. In our clinic endoscopy is performed only
if symptoms persist. Eighty five percent of our patients
underwent the procedure. Thirty five patients underwent RE.
We converted the RE procedure to flexible in two patients
because of the insufficient visualisation of both esophagus and
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the stomach mucosa. Most of patients (n=41) were evaluted
with FE without any complications but the patients who
were evaluted with RE had minor complications (two of them
were dental injuries one of them was mucosal bleeding that
caused insufficient visualisation). Niedzielski et al.(7) presented
their study including 150 patients who were evaluted due to
caustic ingestion between 1967 -2018. They performed FE
for all of their patients without any complication. They suggest
performing endoscopy for all patients and point out ‘endoscopy
is the most effective and widely used method for determining
the degree of injury and planning treatment’. Similarly Balderas
et al. (8) report in their retrospective study with 133 patients
that all of their patients underwent fiberobtic endoscopy with
no complications.

More than 98% of FB the ingestions in children are accidental (9).
The ingested objects usually pass through the gastrointestinal
tract without complication; however, about 20% of those
were reported to require an intervention (10). When retained,
esophageal FB may cause stricture, esophageal perforation,
tracheoesophageal fistula, aortoesophageal fistula. Those can
be mortal if the diagnosis is delayed (11,12).

The treatment option is conservative in asymptomatic
cases who swallowed a foreign body that goes beyond the
esophagogastric junction, and the size, position, nature of
swallowed foreign body and the time passed upon swallowing
are also important in treatment and follow-up (13).

Russel et al. (14) studied 12 year retrospective data including
657 children: Foreign bodies were removed by FE in 56%
patients. They reported that there were no statistically significant
differences between RE and FE in terms of complications,
procedure length and success rate. Popel et al. (2) reported a
total of 140 children with FB ingestion, 89 of which were removed
via FE. They noted that both rigid and flexible endoscopy
techniques are safe and effective in esophageal FB extraction.
However, they remarked FE takes a substantial shorter duration
compared to RE. Sink et al. (15) reported only 16% of patients
underwent FE in their retrospective study group (543 children)
and two patients required open surgical procedures for FB
removal (15). Yan et al.(16) compared the effectiveness of RE
and FE in the management of esophageal FB impactions in
adults. The perforation rate and the need for general anesthesia
were found higher in RE-associated extraction. Although FE is
generally presented to be superior with higher-technology; RE
still is reported to play an important therapeutic role in cases
of FB impaction at upper esophagus, especially when the
FB is sharp-pointed. The patient-related factors (age, clinical
condition, compliance), size and sort of the FB, the impaction
site, timing of impaction, and physicians’ expertise are the
determinants of the most appropriate management. Both FE
and RE are emphasized to be effective and safe, with similar
success and overall complication rates (17).



However, the two methods have distinct advantages related
to the procedure needed and the underlying pathology. The
primary advantage of RE is the direct access to the area of
interest. The large lumen allows for the use of a wide variety of
instruments, which in turn allows for the handling and removal
of larger objects under direct visualization. The direct line of
instrumentation is helpful when manipulating foreign bodies.

During RE, the lumen of the esophagus is maintained by the
instrument and visualization of narrow segments, the postcricoid
area in particular, is made possible. RE can be performed only
with general anaesthesia. The most obvious advantage of FE
is superior visualization of the mucosa. The fiber technology
allows for picture enhancement and offers multiple connective
options such as narrow band imaging and video output. The
FE has a far greater range of motion and flexibility and allows
the physician to reach much further into the gastrointestinal
canal, than does the rigid endoscope. FE can be performed
with general anesthesia or sedo-analgesia.

Although both procedures can lead to complications such as
pain, mucosal lesions, bleeding, dental injury and perforation
with subsequent mediastinitis, it is well documented that the
RE carries a greater risk than FE does (18,19).

Recently non-invasive tools are started to be used for diagnosis
in esophageal conditions. Gu et al. first reported a study of
magnetically controlled capsule endoscopy (MCE) examination
in children. They showed that MCE is feasible and safe in children
older than 6 years (20). Randomized prospective studies are
needed to further investigate the efficacy of endoscopy types
in children. The heterogenity of our patient population, with
different diagnoses, limited us to make comparisons of other
variables as duration of hospitalization, operation length and
the type of anesthesia The retrospective nature of this single
center study is another limitation.

CONCLUSIONS

Both rigid and flexible endoscopy techniques are effective and
safe for diagnostic or therapeutic esophageal interventions.
However, performing rigid endoscopy takes a slightly but
significantly higher risk of complication.
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Rapid Resolution of Multiple Liver Abscesses in a
Chronic Granulomatous Disease Patient with Granulocyte
Transfusions

Coklu Karaciger Apsesi Olan Bir Kronik Granilomat6z Hastasinin
Granulosit Transfliizyonu ile Hizl Tedavisi
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ABSTRACT

Chronic granulomatous disease (CGD) is a genetically heterogeneous primary immune deficiency of phagocyte function
characterized by recurrent, life-threatening bacterial and fungal infections that lead to granuloma formation. Early
diagnosis is possible by the awareness of the clinician about early infectious clues of the disease. Aggressive treatment
of infectious complications is very important in CGD patients and subsequently antimicrobial (antibiotic and antifungal)
and immunomodulatory (interferon-gamma) prophylaxis until hematopoietic stem cell transplantation. Despite improved
mortality, morbidities due to complications associated with CGD remain significant. One of these is a hepatic abscess in
CGD patients which is seen in more than one-quarter of patients and also very refractory and frequently requires multiple
surgeries with frequent morbidities. Therefore, the most optimal and beneficial treatments are still being investigated
in the world. We present a 3 y old CGD patient with multiple liver abscesses due to S.aureus and Aspergillus spp who
treated by several percutaneous liver-directed interventional radiological treatment along with granulocyte transfusions.

Key Words: Child, Granulomatous disease, Liver abscess
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Kronik grantlomat6z hastalik (CGD), tekrarlayan, yasami tehdit eden bakteri ve mantar enfeksiyonlari ile karakterize olan,
grantlom olusumuna yol agan genetik olarak heterojen bir primer immtn yetmezlik olan fagosit fonksiyon yetersizligidir.
Erken teshis, klinisyenin hastaligin erken enfeksiyon ipuglar konusunda bilinglenmesi ile mimkundir. CGD hastalarinda
Enfeksiydz komplikasyonlarin agresif tedavisi ¢cok énemlidir ve hematopoietik kok hicre nakline kadar antimikrobiyal
(antibiyotik ve antifungal) ve immunomoddlatér (interferon-gama) profilaksileri de ¢ok dnemlidir. Mortalitenin azalmasina
ragmen, CGD ile iliskili komplikasyonlara bagl morbiditeler &nemini korumaktadir. Bunlardan biri, CGD hastasinda,
hastalarin dortte birinden fazlasinda gértlen ve ayni zamanda ¢ok direncli ve siklikla sik morbiditeli birden fazla ameliyat
gerektiren karaciger apsesidir. Bu nedenle dinyada halen en uygun ve faydall tedaviler arastinimaktadir. Grantlosit
transflizyonlari ile birlikte perkUtan karacigere yonelik girisimsel radyolojik tedavi ile tedavi edilen S.aureus ve Aspergillus
spp’ye bagl ¢coklu karaciger apsesi olan 3 yasinda bir CGD hastasini sunuyoruz.

Anahtar Kelimeler: Cocuk, Granulomat6z hastalik, Karaciger absesi
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INTRODUCTION

Chronic granulomatous disease (CGD) is caused by mutations
leading to defects in subunits of the phagocyte NADPH-
oxidase (gp91phox in X-inked; p22phox, p47phox, p67phox,
and p40 in autosomal recessive-CGD) (1). The NADPH-
oxidase-myeloperoxidase system generates microbicidal,
reactive oxygen species required for host defense and control
of inflammation (1).

CGD affects ~1:200 000 live births (2). X-linked-CGD accounts
for approximately two-thirds of patients in Europe but in
countries where consanguineous marriages are prevalent
AR-CGD patients predominate (3-7). Symptoms comprise
invasive infections and chronic autoinflammatory diseases
(complications) leading to aggressive medical interventions,
long hospitalizations, impaired quality of life, and increased
morbidity/mortality (3-6) (Table I).

Infections typically affect organs in contact with the outside
world like skin, gastrointestinal tract, and lungs as well as
lymph nodes that drain these organs. Because of adjacent
tissue and hematogeneous spread of the infection other organs
can be affected especially the liver, bones, kidneys, and brain.
Pathogens responsible for these clinical presentations are
catalase-positive microorganisms as seen in Table I.

The use of life-long antibacterial prophylaxis with trimethoprim-
sulfamethoxazole is recommended. Pulmonary Aspergillus
infections are the leading cause of mortality. Anti-fungal
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prophylaxis mainly with itraconazole can reduce the incidence
of fungal infections (1-3). One of the most serious errors in the
management of CGD patients is the failure to treat potentially
serious infections early and to continue therapy long enough to
eradicate them.

Although neutrophil absolute numbers are normal in CGD
patients, it can be considered functional neutropenia because
the killing function is impaired. Granulocyte transfusions have
been used to treat infections in neutropenic patients for nearly
30 years (8-10) (Table Il). The data from recent systematic
reviews suggest that properly collected and promptly infused
granulocytes are active against bacterial and fungal infections
in the patient. The most important question is in which patients
the administration of granulocytes will be necessary. Prominent
evidence suggests that granulocyte transfusions should be used
in selected cases, as a final measure to control an infection that
is expected to be refractory to optimal antimicrobial treatment.
In this regard, CGD patients who do not have their neutrophil
response to the infection are good candidates for granulocyte
transfusions (Table ).

It was planned to present our CGD patient with multiple liver
abscesses to emphasize the characteristics of the use of
granulocyte transfusion, which is a rare treatment method,
the infection in CGD patients is usually due to resistant
microorganisms, which are not common in the society, and its
proven benefit in organ abscesses and rapidly spreading skin
infections.

Table I: Infections, chronic complications, and organisms responsible in CGD patients in order of frequency.

INFECTIONS CHRONIC COMPLICATIONS INFECTING ORGANISMS
Pneumonia Lymphadenopathy Staphylococcus aureus
Lymphadenitis Hypergammaglobulinemia Escherichia coli
Cutaneous infection-impetigo Hepatosplenomegaly Aspergillus species
Hepatic-perinepatic abscess splenomegaly Salmonella species

Osteomyelitis

Septicemia

Otitis media

Conjunctivitis

Enteric infections

Urinary tract infections
Sinusitis

Renal-perinephric abscess
Brain abscess

Pericarditis

Meningitis

Anemia of chronic infection
Underweight

Short stature

Chronic diarrhea(Crohn-like)
Gingivitis

Dermatitis

Chorioretinitis
Hydronephrosis

Ulcerative stomatitis
Pulmonary fibrosis
Esophagitis

Gastric antral narrowing
Granulomatous ileocolitis
Granulomatous cystitis
Discoid lupus erythematosus

Klebsiella species
Burkholderia cepacia
Staphylococcus epidermidis
Serratia marcescens
Enterobacter species
Streptococcus species
Proteus species

Candida species

Nocardia species

Bacillus Calmette-Guérin
Mycobacterium species
Chromobacterim violaceum
Candida glabrata
Actinomyces

Granulibacter bethesdensis
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Table Il. Indications of granulocyte transfusions.

Minimal criteria:

Absolute neutrophil count<500/mm?

Evidence of bacterial or fungal infection

Unresponsiveness to antimicrobial treatment for at least 48 hours
Cancer patients with severe neutropenia and fatal infections
Chemotherapy or HSCT-induced neutropenia

Aplastic Anemia

Congenital disorders of neutrophil function (Leucocyte Adhesion
Deficiencies, Congenital Severe Neutropenia syndromes,
Chronic Granulomatous Disease)

CASE REPORT

A 3y old male patient from a Syrian immigrant family, admitted
first when he was 18 mo old, to the Republic of Turkey,
Ministry of Health, Ankara City Hospital, Children’s Hospital,
Emergency Department with a complaint of scrotal swelling. On
admission, there was a left apical cervical, 1.5x1.5 cm diameter
lymphadenopathy, submandibular pigmented scars left due to
previous suppurative lymphadenitis, hepatomegaly 1 cm below
the costal margin, palpable left inguinal lymphadenopathy,
multiple micro epididymal, and scrotal abscess. His weight
was 10 kg. The patient consulted the Pediatric Immunology
Unit for primary immunodeficiency diseases and especially for
congenital defects of phagocyte number and functional defects
due to the skin and soft tissue infections of the patient. Parents
were first-degree relatives (cousins). The patient was the 1
child of the family, and 2™ child was 7 mo old and healthy. There
was a perianal abscess in the newborn period in his history. He
was hospitalized and the biopsy of the cervical lymph node was
reported as necrotizing granulomatous inflammation by the
pathologist. The patient was evaluated with the immunological
screening tests as seen in Table Ill. Nitroblue tetrazolium test
showed the killing defect of the neutrophils of the patient and the
Dihidro-rhodamine 123 test showed that the patient’s probable
mutant NADPH-oxidase component is p67 phox protein
according to the stimulation index found. Mutation analysis
results are pending for the precise diagnosis. After antimicrobial
treatment, he was given the drug reports and prescriptions
of prophylactic TMP-SMX 5mg/kg/d, 3 days/week, per oral.;
itraconazole 5mg/kg/d, every day, per oral., and interferon-
gamma (Imukin® -1b 100mcg flacon) 3 days/week, sc. and
called for Pediatric Immunology outpatient clinic controls.
Since the patient had a routine BCG vaccine, no history of
BCGitis, a PPD test was applied. Since the result was 18 mm,
chest radiography and CT were taken due to the possibility of
active TB infection. It was normal; prophylactic Isoniazid and
Rifampicin treatments (both 10 mg/kg/d dose) were started for
latent TB. The family belonged to a low socio-cultural level and
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could bring the child 12 months later for the new complaints of
the child. They stated that they could not give the TMP-SMX,
itraconazole continuously and regularly, except prophylactic TB
drugs. Since the family was a Sirian immigrant, we contacted
Sirian Social Aid Organisations in Turkey but Imukin could not
be provided. His current complaints were >38° C fever of 5
days, abdominal pain, severe weakness, and pallor. The patient
was hospitalized again in 2020 October. Physical examination
revealed oral moniliasis, abdominal distention, bilateral
suppurative cervical lymphadenitis with 3x3 cm diameter.
Laboratuary tests were given in Table Ill. Abdominal USG and
abdominal MRI revealed multiple (nearly 8-9) subcapsular and
scattered abscesses the biggest ones sized 42x48, 28x20,
and 34x27 mm diameter at the right lobe of the liver. There
were another abscess sized 23x17 adjacent to the upper part
of the right kidney with an undetectable capsular border. There
were also multiple reactive mesentery lymphadenopathies
and minimal free liquid collection. Computed tomography of
the thorax showed no appearance in favor of pulmonary TB
and Aspergillus pneumonia when compared with previous
MR, but 18 mm right pleural effusion. Cranial MRI was normal.
Treatment began with meropenem, vancomycin, teicoplanin,
amikacin, and caspofungin. IVIG was added as a single dose to
support the treatment in a 0.5g/kg/dose. Subcapsular hepatic
abscesses drained percutaneously. Despite these treatments,
fever, blood, and abscess culture yields of S.capitis in the
blood; Aspergillus spp. and Staphylococcus spp in the hepatic
abscess respectively, and the high number of the abscesses led
us to decide to give granulocyte transfusion (GTX) to the patient.
After the 14th day, vancomycin and caspofungin stopped and
voriconazole was begun. After GTXs and multiple (3 times)
interventional abscess drainages until they solidify, he remained
afebrile, imaging showed improvement of all the abscesses, and
the return of the erythrocyte sedimentation rate to its normal
baseline (<20mm/h), the patient could be discharged after 1.5
months of antibiotic and antifungal treatment, returning to the
routine CGD prophylaxis and increasing the awareness of the
family about CGD, the decision was made to prepare for bone
marrow transplantation. The patient was also discharged with
continuing voriconazole treatment.

DISCUSSION

Recurrent cutaneous abscesses and lymphadenitis represent
the earliest and common types of infection in CGD as seen
in our patient. Impetigo, froncules frequently in the perianal
area due to feces contamination as well as recurrent perirectal
abscess are seen (Table I). These require prolonged courses of
oral and topical antibiotics to clear and once formed can persist
for years despite aggressive antimicrobial treatment.

Hepatic and perihepatic abscesses were also quite common in
CGD as seenin our patient, mostly caused by the hematogenous
spread of S.aureus in patients who are incompatible with
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Table llI: Immunological screening tests and other laboratory parameters of the patient on the two admissions.

First admission Second admission

CBC
WBC
ANC
ALC
PIt
Hb/Hct
Eosinophil(%/Absolute)

Serum immunoglobulins(mg/dl)
lgG
IgM
IgA
IgE (U/ml)

Lymphocyte subpopulations
CD3+ Total Tcell(%/Absolute)
CD4+Helper T cell (%/Absolute)
CD8+ supressor T cell(%/Absolute)
CD19+ B cell(%/Absolute)
CD16+56 NK cell (%)

Nitroblue Tetrazolium Test (NBT)
Dihidro-rhodamine 123 test

Complement (mg/dl)

3930

2000

1100
728 000
12.5/36
12 (471)

18770
12770
4830
774 000
9/27
1(200)

1550
250
155
500

65
37
25
26
9

0%
P67phox mutation is possible
according to the pattern.

C3 100

C4 30
CRP/Sedimentation on admission 3 mg/dl; 75mm/h 12,7 mg/dl; 100mm/h
The isolated pathogen in culture S. aureus S. aureus+ Aspergillus spp
Liver/ Renal function tests Normal limits Normal limits
Coagulation tests(PT, PTT, D-dimer, Fibrinogen, Ferritin) Normal High

the prophylactic treatment. Spontaneous rupture can be
seen, again as seen in our patient. Liver function tests are
often normal. Hepatic abscesses in CGD are phenotypically
distinct from the pyogenic liver abscesses associated with
other conditions. They present as septate masses surrounded
by a thick pseudocapsule containing amorphous cell debris
in it which is difficult to drain. The resolution requires open
surgical drainage or excision of the lesion (other surgical
procedures may also be necessary such as liver resection,
segmentectomy, or lobectomy); percutaneous interventional
radiological procedures, and high dose corticosteroid use
together with several months of targetted parenteral antibiotics
(8,9). It is hypothesized that steroid-induced reduction of
systemic inflammation reduces immune cell infiltration in the
liver microenvironment and so reduces the need for procedural
intervention and prevents complications. Corticosteroids
(prednisone or methylprednisolone) as immunomodulatory
management are used in a median dose of 1 mg/kg/day and
subsequently tapered over a median of 5 months (8,9).

In recent years the prognosis of these organ abscesses has
dramatically improved with the use of GTX. In cases of severe
fungal and bacterial infections that fail to respond to medical

and surgical approaches, GTX is necessary to shorten the
healing process.

We have experience with GTX in our hospital in severe
necrotizing pneumonia, Aspergillus pneumonia, cerebral and
cerebellum abscesses, osteomyelitis, and liver abscess in at
least ten X- and AR-CGD patients to date. We observed its
effectiveness in curing infections in CGD patients. We gave GTX
also to this patient once in three days, from 4 unrelated donors
with only one transfusion reaction of fever in the last infusion.
Due to this reaction, the last GTX had to be cut in the half. He
received high-dose granulocyte per body weight (Weight: 10
kg) since each granulocyte products contained 2.9 x1010, 1.4
x1010, 1.2 x1010 and 1.5 x1010 neutrophils respectively. We
did not prefer steroid use in this patient because the patient’s
cultures obtained from drainage procedures were positive for
Aspergillus spp and the danger of spread could be increased
with steroids.

The Apheresis Unit of our hospital has a well-established
granulocyte donor and patient preparation protocol for donor
selection, viral screening, time and amount of G-CSF and
dexamethasone doses are given to the donor, apheresis
procedure (time to obtain the largest amount of granulocytes),
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premedications given to the patient, and infusion rates
(transfusing the product within 8 hours). We did not see any
severe adverse reaction after GTX in our CGD patients, while
some patients develop hypoxemia and pulmonary infiltrates
after GTX with a frequency of 10% in some CGD patient trials
(10,11).

There is another issue to be considered in CGD. Special
attention must be given to CGD patients’ transfusions, whether
they be GTX, erythrocytes, or platelets (1,2). Some X-CGD
patients have McLeod syndrome. Since the Kx protein is absent
and other Kell antigens are weakly expressed on erythrocytes
of X-CGD patients, they will become quickly sensitized to
the Kell antigens if they are not transfused with Kx-negative
MclLeod blood products. If the molecular genetic basis of the
CGD patient is not known erythrocyte antigen phenotyping
should be studied before the first transfusion of the CGD
patient because it is not possible to prevent red blood cell
contamination during the apheresis procedure. Our patient’s
Kell blood group phenotyping was negative.

However, GTX often leads to alloimmunization which may
significantly impair the likelihood of successfull hematopoietic
stem cell transplantation later on. Thus because of the
increasing desire for HSCT in CGD, we reserve GTX for severe
complications and use unrelated donors only in our patients.
HLA and neutrophil alloimmunization in CGD patients who
received frequent GTX in a study was 70% (14/18) (12).

To conclude, hepatic abscesses occurring in patients with
CGD represent a clinically significant and life-threatening
complication. GTX’s may be life-saving and time-saving for
the patient since evidence reveals that these lesions respond
quickly to viable granulocytes to overcome the immunodeficient
immune system of the CGD patients.
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& ] Beyin, beyin sapi ve serebellum fonksiyonlarinin geri déntsiimsiz kaybi beyin 6lUmuU olarak tanimlanmaktadir. Geri
déntstimstiz beyin hasari saptanan, tibben beyin disindaki organlar saglikli olan donérler uygun organ donért olabilirler.
Son yillarda organ naklindeki buytk gelismelere ragmen, organ naklinin en énemli sorunu organ bagisindaki yetersizliktir.
Bu nedenle organ dondrt saglanmasi agisindan ¢ocuk yogun bakim Unitelerinde beyin 6limu tanisi koymak oldukga
dnemlidir. Burada 17 yasinda kafa ici basing artisi sendromuna (KIBAS) bagli beyin herniasyonu olan ve sonrasinda beyin
Olumu tanisi alan, bdbrek, kornea ve akciger nakli igin dondr olan bir olgu sunulmustur.

Anahtar Sézciikler: Addlesan, Akciger Nakli, Beyin Olim, Kafa ici Basing Artis Sendromu, Doku ve Organ Bagisi

ABSTRACT

Brain death is defined as the irreversible loss of all functions of the brain, the brainstem and cerebellum. Donors with
irreversible brain damage and medically healthy organs other than the brain may be suitable organ donors. Despite the
great progress on organ transplantation in recent years, the most important problem of organ transplantation is the
insufficiency in organ donation. Therefore, it is very important to diagnose brain death in pediatric intensive care units
to provide organ donors. Herein, we report a 17-year-old patient who had brain herniation due to increased intracranial
pressure and was subsequently diagnosed with brain death. The patient’s organs including the lungs, both kidneys and

both corneas were retrieved for donation.

Key Words: Adolescent, Lung Transplantation, Brain Death, Intracranial Hypertension Increase Syndrome, Tissue and

Organ Procurement

GiRiS

Kafa igi basing artigi sendromu (KIBAS), intrakranial yer kaplayan
bir kitlenin (ttmor, hematom, abse gibi) gelismesi; ekstra veya
intraselliler sivi miktarinin artmasi (beyin 6demi); beyin kan
akiminin artmasi, beyin omurilik sivi miktarinin artmasi nedeniyle
olusabilir (1). Hayati tehdit eden, hizll degerlendirme ve tedavi

gerektiren acil bir durumdur. Cocuklarda KIBAS'In erken tani ve
dogru yonetimi ile kalici beyin hasari gelisimi engellenebilir.

Beyin, beyin sapi ve serebellum fonksiyonlarinin ve asendan
retikUler aktive edici sistemin geri donUsimsUz kaybi beyin
6lUmU olarak tanimlanmaktadir (2). Son yillarda organ naklindeki
blytk gelismelere ragmen, organ naklinin en 6nemli sorunu
organ bagisindaki yetersizliklerdir. Ulkemizde beyin 6limu
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sonrasi organ bagisl oranlarn dustktir (3,4). Organ dondru
saglanmasi icin cocuk yogun bakim Unitelerinde beyin 6limu
tanisi koymak ve iyi bir donér bakimi yapmak oldukc¢a énemlidir.

Bu yazida KIBAS olan bir olguda beyin 8lim, potansiyel donér
bakimi ve organ donasyonu tartigiimigtir.

OLGU

Daha Oncesinden sikayeti olmayan 17 vyasinda erkek
hasta aniden baslayan siddetli bas agrisi, bulanti ve kusma
nedeniyle yasadigi ildeki saglik merkezine basvurmus. Hastaya
metoklopramid ve diklofenak sodyum intramuskuler tedavileri
uygulanmig ve eve gonderilmis. Hastanin eve gittikten 2 saat
sonra jenaralize tonik klonik nobetleri baslamis. 112 araciligiyla
son basvurdugu hastaneye getirilen hastanin glaskow koma
skalasl (GKS) 9 olarak degerlendiriimis. Tetkiklerinde c-reaktif
protein (CRP) degerinde 4 kat artis gdzlenmis ve atesi 39 °C
Olglimus. Tek doz seftriakson yapilmis. Hastanin gekilen Kranial
BT’si normal olarak degerlendiriimis. Nobetleri midazolam,
fenitoin ve levatiresetam ile kontrol altina alinamayan hasta
ensefalit, status epileptikus (SE) tanilar ile yogun bakim Unitesi
olan baska bir hastaneye sevk edilmis. Transport sirasinda
ambulans icinde saturasyonu disen ve bradikardisi olan
hastaya 3 dakika kardiyopulmoner resusitasyon uygulanmis ve
hasta entlbe edilmis. Hastanin ikinci kabul edildigi hastanede
genel durumu kotl, GKS 3 ve pupilleri fix dilateymis. Hastaya
sefriakson, vankomisin, asiklovir, Klaritromisin ve oseltamivir
tedavisi baglanmis. Kranial BT normal olarak degerlendirilmis.
Hasta 112 araciligiyla ileri tetkik ve tedavi amaciyla hastanemiz
cocuk yogun bakim tnitesine (CYBU) kabul edildi.

Hastanin éyktstunden 1 yil dnce arag¢ digi trafik kazasi gegirdigi,
trafik kazasl sonrasinda kafa tabani kingi ve pnémosefalisi oldugu
ve ndbet gecirdigi, bu nedenle fenitoin baslandigi égrenildi.
Ancak hasta kendi istegi ile ilaglarini 2 yildir kullanmiyormus.

Gelis fizik muayenesinde; genel durumu kotd, biling kapal,
GKS 3, tansiyon 76/43 mmHg, kalp tepe atimi 85/dk, oksijen
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saturasyonu %90’dI. Bilateral isik refleksi ve beyin sapi refleksleri
alinamadi, pupilleri sabit dilateydi, spontan solunumu yoktu.
Hastanin ense sertligi vardi. Diger sistem muayeneleri normaldi.
Hastanin basvurdugu merkezde sevk edilmeden 6nce GKS's
9 ve kranial BT'sinin normal oldugu 6grenilmisti. Fakat hastanin
merkezimize bagvurusunda GKS’si 3'dU ve beyin 6lumu
bulgularr (derin koma durumu, beyin sapi areflexisi) mevcuttu.

Hastanin tetkiklerinde: hemoglobin: 15.8 gr/dl, beyaz kire:
8450/mm? (%87.9 ndbtrofil), trombosit: 105000/mmés, CRP:
234,5 mg/L, kreatinin: 1.01 mg/dL, kreatin kinaz: 1656 U/L,
troponin I: 2.55 ng/mL, kan gazi; pH: 7.29, pC0O2: 31 mmHg,
pO2: 70 mmHg, HCO-3: 15 mmol/It, BE: -10 mmol/It, laktat: 20
mg/dL olarak saptandi. Elektrolit dengesizligi yoktu ve karaciger
fonksiyon testleri normaldi. Olasi intoksikasyon agisindan serum
ve idrardan ila¢ duzeyleri gonderildi.

Geldigi hastanede ensefalit distnulerek baslanilan seftriakson,
oseltamivir, Klaritromisin ve vankomisin tedavilerine devam
edildi. Basing kontrolli SIMV modda izleme alindi. Hipotansif
olan hastaya adrenalin ve dopamin infuzyonu baglandi ve
dozlan titre edildi. Levatiresetam (20 mg/kg) bir kez daha
yUklenerek idame tedaviye gegcildi. Cekilen EEG’sinde her iki
hemisferde de izoelektrik serebral aktivitenin izlendigi epileptik
aktivite izlenmedigi géruldu.

ikinci hastanede gekilen Kraniyal BT hastanemiz radyoloji balimi
tarafindan tekrar degerlendirildi. Yaygin beyin 6demi ve tonsiller
herniasyon gorulda (Resim 1). Lumbar ponksiyon kontraendike
oldugu icin yapilmadi. Antiddem tedavi hipertonik (%3 NaCl)
salin verildi. inotop adrenalin 1 mca/kg/dk, noradrenalin 1.5
mca/kg/dk ve dopamin 20 mca/kg/dk dozlarina kadar cikildi.
Hastanin serum ve idrarinda ilag dizeyi saptanmadi. Zehirlenme
dUstnUlmedi. Hastadan etiyolojiye yonelik gdnderilen kan
kllttrinde ve idrar kdlttrinde dreme olmadi. Gdnderilen genis
kapsamli viral seroloji negatif saptandi.

Yatisinin ilk ginU ve ikinci gunu, 24 saat arayla yapilan iki
nérolojik muayenesinin beyin 6lumu ile uyumlu olmasi Uzerine
hastaya apne testi yapildi ve test pozitif saptandi. Kraniyal BT

Resim 1: Vakanin kranial BT'sinde;
A'da sagittal kesitte serebellar tonsillerin
foramen magnumdan herniye oldugu
ve B’de transverse kesitte beyin ddemi
gorilmektedir.



Anjiografi gekilerek beyin SliumuU tanisi dogrulandi. Hastanin
almakta oldugu asiklovir tedavisi nefrotoksik oldugu icin kesildi.
Hastanin kreatinin degerlerinde yUkseklik oldugu igin surekli
renal replasman tedavisi (SRTT) baslandi.

Beyin 6lumuU tanisi aileye deklare edildikten sonra organ nakil
koordinasyonu tarafindan donosyon teklifinde bulunuldu.
Aile organ donoru olmayr kabul etti. Hastanin her iki bébregi,
korneasi ve akcigerleri transplant edildi.

TARTISMA

Burada 17 yasinda KiBAS’a bagh beyin hermiasyonu olan ve
sonrasinda beyin 8lumUme giden bir olgu tartisiimistir. Olgu
beyin 6lUmU tanisi aldiktan sonra organ dondrt olmustur.

Cocuklarda KiBAS’a en c¢ok kafa travmasi, intrakraniyal
enfeksiyonlar veya kafa ici kitleler sebep olmaktadir (1). KIBAS,
altta yatan nedeni tersine gevirmeye yonelik hizll tanima ve
tedavi gerektirir. KIBAS olan hastalarin hava yolu yénetimi acildir.
KiBAS'tan siiphelenilen hastalarda hizl ardisik entiibasyonun
(HAE) hava yolunun gtvenligini saglamak icin tercih ediimelidir.
Bu dneri, HAE'nin yUksek basari oranina ve dusuk komplikasyon
insidansina dayanmaktadir (5,6). GSK’si 9 iken ambulansa
alinan hastanin sevk oldugu hastanedeki GSK’'nin 3 olmasi,
hastada KIBAS’a bagll herniasyon gelistigini diisindirmektedir.

Beyin 6lumu, beyin fonksiyonlarinin geridénusumsUz kaybiolarak
tanimlanir. Ulkemizde, beyin 8limi tanisi biri nérolog veya beyin
cerrahi, biri de anesteziyoloji ve reanimasyon veya yogun bakim
uzmanindan olusan iki hekim tarafindan oy birligi ile konulur.
Beyin Alumu klinik tanisinin 3 temel bulgusu derin koma durumu,
beyin sapi arefleksisi ve pozitif apne testidir. Beyin dlumu temel
bulgularinin saptandiktan sonra geri dondstimsuzItk kriterinin
saglanmasi icin beyin 8lumu bulgularinin belirlenen strede
degismedigi gdsteriimelidir (2). Beyin 6lumu Klinik tanisi serebral
kan dolagsimi veya beyin elektriksel aktivitesi hakkinda bilgi
veren testler ile desteklenmelidir. Elektroensefalografi, duyusal
uyariimis potansiyeller, transkranial doppler ultrasonografi,
radyonUklid serebral sintigrafi (SPECT), BT anjiyografi ve kateter
serebral anjiyografiyi destekleyici testlerdir (2).

Ulkemiz beyin limi teshisi konan dondrlerden organ nakli
yapllmasina izin veren ilk Ulkelerden olmasina (7) ve gerekli
olanaklara sahip olmasina ragmen, beyin 6lum bildirimlerinin
sayisi ve organ nakli orani disiktir (4,8). Ulkemizde 2019
verilerine gdre; 28 bin 272 hasta nakil icin siradadir (8). Turkiye'de
1975ten beri bébrek nakli yapilimaktadir ve Ulkemizde en ¢ok
nakil yapilan organ da bobrektir (9). Akciger nakli, tim organ
nakilleri icinde en komplike organ naklidir. Ulkemizde. ise ilk
basarill akciger nakli 2009 yilinda yapilmistir (10). Ulkemizde
organ nakli bekleyen hasta sayisi her yil yaklasik %20 civarinda
artmaktadir ve organ bekleyen hastalarin %10 undan fazlasinin
bu slrecte hayatini kaybetmektedir. Organ nakli bekleyen
hasta sayisi her yil yaklasik yUzde 20 civarinda artmaktadir ve
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hastalarin ylzde 10’undan fazlasinin organ beklerken hayatini
kaybetmektedir. 2019 verilerine gore; 2 bin 309 beyin 6lumu
bildiriminden 256'si 0-19 yas arasindadir ve bu hastalardan
yalnizca 52 hasta organ dondérl olmustur (8). Bu nedenle,
beyin 6lUmU erken tanisi ve dondr organlarin bakimi son derece
Onemlidir.

Hastamizin gelisindeki ndrolojik muayenesinde beyin 6lumu
klinigi hizlica tanindi. Yapilan apne testi ve gekilen BT anjiyografisi
beyin 8lUmMU tanisi dogrulandi. Hastamiza beyin olumu tanisi
konulduktan sonra organlarin iglevlerinin korunmasi hedeflendi.
Transplantasyonu yapilacak organlar travma, hipoksi, Sok,
anemi, kan Urlnlerine maruziyet ve enfeksiyon sebebiyle hasar
gorebilir (11,12). Potansiyel organ bakiminin amaci yeterli organ
perflzyonu ve yeterli doku oksijenasyonunu saglamaktir. Bunun
icinvicut sicakliginin korunmasi (35-37°C), kalp debisinin optimal
dizeyde tutulmasi, yeterli ventilasyon saglanmasi (oksijen
saturasyon>%95, pH: 7.35-7.45) idrar cikisinin 1-2 ml/kg/sa
tutulmasi gibi hedefler belirlenmistir (12,13). Hastamizda organ
bakimi amaclyla; elektrolit dengesini saglandi, kan basincinin
stabilizasyonu igin agsamall ¢oklu inotrop tedavisi baslandi,
akciger koruyucu mekanik ventilator stratejisi uygulandi. Yapilan
galismalar beyin 6lumuinde akut renal hasarin erken déneminde
yapllan renal replasman tedavilerinin bobrek nakil ihtimalini
arttirdigini géstermistir (14,15). Biz de hastamiza bodbrek
fonksiyon testlerinde bozukluk ve idrar ¢ikisinda azalma olmasi
nedeniyle SRRT tedavisi uyguladik. Hastanin Unitemizde hizla
konulan beyin limu tanisi ve organlarin korunmasina yonelik
uygun yogun bakim hizmeti sayesinde nadir bir transplantasyon
islemi olan akciger nakline gidisi saglandi. Ayni zamanda her iki
bdbregi de iki ayr hastada kullanilabildi.

Bu vaka, beyin &lumu tanisinin hizl konulmasi ve organlarin
uygun sekilde korunmasinin 6nemini vurgulamak amaci ile
sunulmustur.
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COVID-19 ve Nérolojik Bulgular
Neurologic Manifestations of COVID-19
Esra GURKAS, Deniz YILMAZ, Aysegiil Nese CITAK KURT
Ankara Sehir Hastanesi, Cocuk Hastanesi, Cocuk Néroloji Klinigi, Ankara, Turkiye

P 6z

& ; Yeni bir koronaviriis olan SARS-CoV-2'nin neden oldugu koronaviriis hastaligi (COVID-19) dinya genelinde ciddi bir
saglik sorunu haline gelmistir. COVID-19 éncelikle akut solunum yolu enfeksiyonu seklinde kendini gésterse de hasta-
larda pek gok ndrolojik bulgu da tanimlanmistir. Norolojik bulgular santral, periferik sinir sistemi ve kas-iskelet sistemi
olarak t¢ grupta siniflandinlir. En sik gérilen santral sinir sistemi bulgusu bas agnsidir. Ensefalit, ensefalopati, ndbet, akut
iskemik inme de gortimektedir. Periferik sinir sisteminde en sik gérllen bulgular koku ve tat kaybi iken kas-iskelet sistemi
tutulumunda miyalji, miyozit, rabdomiyoliz gérilebilir. Nérolojik bulgularin hekimler tarafindan bilinmesi hastaligin erken
tani ve tedavisinde fayda saglayacaktr.
Anahtar Sozciikler: Bag agnsi, COVID-19, Cocuk, Nérolojik bulgu
ABSTRACT
Coronavirus disease (COVID-19) caused by a new coronavirus, SARS-CoV-2, has become a serious health problem
throughout the world. Although COVID-19 primarily presents as an acute respiratory tract infection, many neurological
findings have also been described in patients. Neurological findings are classified into three groups as central, peripheral
nervous system and musculoskeletal system. The most common central nervous system symptom is headache.
Encephalitis, encephalopathy, seizures, acute ischemic stroke are also seen. The most common symptoms in the
peripheral nervous system are loss of smell and taste. Myalgia, myositis and rhabdomyolysis also can be seen in
musculoskeletal system involvement. Awareness of the neurological symptoms by physicians will be beneficial in early
diagnosis and treatment of the disease.
Key Words: Headache, COVID-19, Child, Neurological findings

GIiRIiS

zarfll bir RNA virGstdur (1). SARS-CoV-2, dncelikle damlacik
yoluyla bulagi. COVID-19 hastalarnin gogu akut solunum
yolu enfeksiyonu ile bagvurur, ancak hastalarn ¢ogunda

Yeni bir koronaviris olan SARS-CoV-2’'nin neden oldugu
hastallk, koronovirls hastaligi 2019 (COVID-19) olarak
isimlendirilmistir (1). COVID-19 ilk olarak Aralk 2019’da Cin’in
Wuhan eyaletinden bildiriimis ve dinya genelinde ¢ok ciddi bir
saglik sorunu haline gelmistir. Diinya Saglik Orgliti tarafindan
da kuresel bir salgin ilan edilmigtir.

KoronavirUs, esas olarak insan solunum sistemini hedef alan,
Ust ve alt solunum yolu enfeksiyonuna neden olan buyuk,

semptomlar hafifti. En sik goértlen bulgular ates, 6ksurik ve
bogaz agrnsidir. Solunum sistemi yaninda diger organ sistemleri
de COVID-19'dan etkilenebilir. Ishal, karn agrisi, bulanti gibi
gastrointestinal belirtiler ve bas agrsi, mental durum degisikligi,
ensefalit, miyozit, koku ve tat kaybi gibi nérolojik semptomlar
gorulebilir (1-2).

COVID-19’un nérolojik belirtileriyle ilgili eriskin hastalar iceren
yayinlar her gegen gun artmaktadir. Wuhan’dan yayinlanan ilk
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vaka serisinde hastalarin % 36.4’Unde norolojik semptomlar
tespit edilmistir (2). Norolojik bulgu orani farkl calismalarda
% 7.7 ile % 57.4 arasinda degismektedir (3-4). Hastalarinin
%4.2’sinde de norolojik semptomlar baslangic  semptomu
olarak gortlebilir (5). Norolojik semptomlar santral sinir sistemi
(SSS), periferik sinir sistemi ve kas-iskelet sistemi olarak 3 gruba
ayrilarak degerlendirilebilir (Tablo 1).

Santral Sinir Sistemi ile iligkili Bulgular

Santral sinir sistemi (SSS) bulgular arasinda bas agrisi, biling
bozuklugu, ensefalit, ensefalopati, akut hemorajik nekrotizan
ensefalopati, ataksi, ndbet ve akut serebrovaskller hastalik
yer alir (6). Bas agrisi, COVID-19 hastalarinda en sik gériilen
baslangic semptomlarindan biridir. Bas agrisi prevalansi farkl
calismalarda %13.8 ile %66 arasinda degismektedir (2,6,7).
Bas agnsi hafif veya orta siddette hastalg gecirenlerde
agrr gegcirenlere gére daha sk bildirimistir (7). COVID-19
hastalarinda bilin¢ degisikligi de %1.4 ile %69 arasinda degisen
oranlarda gértlmektedir. Agir ve yogun bakim hastalarinda
daha sik gortimustir (7-9). Nobet ise olgu sunumlari seklinde
bildirilmistir (10). COVID-19 ile iliskili menenijit /ensefaliti iceren
vaka raporlari da yayinlanmistir (10-12). Japonya’dan bildirilen
ilk ensefalit olgusu 24 yasinda olup, biling degisikligi ve
jeneralize nobet ile basvurmustur. Beyin omurilik sivisi (BOS)
incelemesinde SARSCoV-2 PCR testi pozitif saptanmis, beyin
manyetik rezonans gérunttlemesinde (MRG) patolojik serebral
lezyonlar gortimustir (10). ABD’den de bir akut hemorajik
nekrotizan ensefalopati vakasi bildirilmistir. Bu hastanin da beyin
MRG incelemesinde bilateral talamus, medial temporal loblar ve
subinsuler bolgelerde hemorajik, ¢cevresinde kontrast tutulumu
bulunan lezyonlar mevcuttur (13). Akut serebrovaskiler
olaylar ise hastaligi agir seyreden, hipertansiyon, diyabet ve
kardiyovaskiiler hastaliklar gibi komorbiditeleri olan COVID-19
hastalarinda daha siklikla gértlmektedir (7,14).

Tablo I
bulgular.
Santral Sinir Sistemi
Basagrisi
Bas donmesi
Biling bozuklugu
Ensefalit
Ensefalopati
Akut hemorojik nekrotizan ensefalopati
Ataksi
Nobet
Akut serebrovaskuler hastalik
Periferik Sinir Sistemi
Anosmi/hiposmi
Aguzi/hipoguzi
Guillian Barre syndrome
Miller Fisher sendromu
Kranial sinir felci
Kas-iskelet Sistemi
Miyalji
Miyozit
Rabdomiyoliz

COViD-19 enfeksiyonunda goériilen nérolojik
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Periferik Sinir Sistemi ile iligkili Bulgular

Periferik sinir sistemi belirtileri arasinda tat, koku kaybi, Guillain
Barre sendromu ve Miller Fisher sendromu yer alir (15). Koku
veya tat aimada azalma veya tamamen kaybi bas agrisindan
sonra en sik gortlen semptomlardir. Bu semptomlarin bildirilen
sikliklar calismalarda degiskenlik gostermektedir. Wuhan’dan
yapllan bir erigskin ¢alismasinda, hastalarin %5.1’inde koku
almada, %5.6'sinda tat almada bozulma bildirimistir (2).
Ancak Avrupa’dan yapilan galismalarda bu oran daha yUksek
saptanmistir. Hafif ila orta dereceli COVID-19 hastalarini iceren
bir calismada, koku ve tat aimada bozulma, sirasiyla %85.6
ve %88.8 oraninda gérilmustir (16). COVID-19 hastalarinda
Guillian Barre sendromu ise vaka serileri veya vaka raporlarinda
bildirilmektedir (7,17,18). Guilian Barre sendromu tanisi alan
hastanin ik semptomu, viral enfeksiyonun baslamasindan
sonraki 5-10 gun icinde ortaya cikmisti. Bu hastada BOS'ta
SARS-CoV-2 PCR testi negatif saptanmigtir (17). COVID-19
hastalarinda ayrica GBS varyantlari olan Miller Fisher sendromu
ve polindritis cranialis de bildiriimistir (19). Fasial sinir ve
okulomotor sinir felci gibi izole kraniyal sinir tutulumlar da
COVID-19 hastalarinda goriilebilmektedir (20,21).

Kas-iskelet Sistemi ile iliskili Bulgular

Kas-iskelet sistemi belirtileri arasinda ise miyalji, miyozit ve
rabdomiyoliz yer alir. Miyalji, COVID-19 hastalginin sik gorilen
semptomlarindan biridir ve hastalarin %26-%51’inde gorultr
(18,22). ki hastada da rabdomiyoliz bildirilmistir (23).

Cocuklarda Goériilen Nérolojik Bulgular

Cocuklarda ve yenidoganlarda nérolojik tutulumla ilgili yayinlar
oldukca kisithdir. Bunun nedeninin  hastaligin cocuklarda
daha az oranda gortlmesi ve daha hafif seyirli olmasi ile iligkili
oldugu dustntlmektedir. Cocuklar COVID-19’dan daha az
etkilenmektedir (24). COVID-19 hastalarnin yaklasik % 2-5'
gocuktur (25). Gocuklarin cogu hastaligi asemptomatik olarak
gecirmekte, semptomatik olsa bile daha hafif atlatmaktadir.
Ancak yetigkinlerde COVID-19 hastaligi genellikle daha siddetli
ve daha uzun bir seyir gésterir. Ozellikle agir hastalarda nérolojik
semptomlar daha sik gorllebiimektedir. Cocuk hastalarda
yapilan gbzlemsel bir galismada, hastalarda gorulen tek norolojik
semptom bas agrisi olarak belirtimis ve bu da hastalarin %
3’inde goérilmistir (26). COVID-19'lu 171 gocukla yapilan
baska bir calismada nérolojik tutulum bildirilmemistir (27). Son
dénemde yayinlanan bir meta-analizde ise pediatrik COVID-19
hastalarinda bas agrisi, miyalji ve yorgunluk gibi noérolojik
bulgularin % 16.7 oraninda gortldigu saptanmistir (28). Febril,
afebril ndbet gegiren hastalar ve ensefalit olgulari da yayinlarda
bildirilmektedir (29,30). Tat ve koku kaybi ise ¢ocuk hastalarda
%6 oraninda goérdlmastur (31).

Son vyaynlarda, COVID-19 enfeksiyonu ile iliskili cocuklarda
multisistem inflamasyon sendromu (MIS-C) tanimlanmistir. Bu
sendrom, toksik sok sendromu ve atipik Kawasaki hastaligi ile



ortak 6zelliklere sahiptir. Asemptomatik veya hafif semptomatik
COVID-19 hastaligindan sonra goriilen olasi bir post-enfeksiyoz
sendromdur. MIS-C’li gocuklar akut hipotansiyon, kardiyojenik
sok ve ¢goklu organ yetmezIligi gelistirir. Bu hastalarda bas agris,
biling bozuklugu, aseptik meneniit, ensefalit, ndbet, ataksi gibi
norolojik belirtiler bildirilmisti. MIS-C’li ¢ocuklarda nérolojik
tutulum insidansi % 25-50 arasindadir (25,32).

Norolojik Bulgularin Gelisiminde Ongériilen Mekanizmalar

COVID-19 hastalarinda gériilen nérolojik bulgularin gelisiminde
éngérilen  farkll mekanizmalar  bulunmaktadir (33,34). Ik
mekanizma, virlistin sinir sistemine invazyonudur. Virlis SSS’ye
farkll yollardan girebilir. VirUs, iki olasi mekanizma yoluyla kan
beyin bariyerini asabili. Endotel hicreleri ACE2 reseptérini
eksprese eder ve virlis tarafindan ylUksek oranda enfekte olma
riski tasirlar. VirUs, enfekte olmus vaskiler endotelyal hicreler
araciiglyla tasinabilir. Ayrica virls ile enfekte olan lenfositler de
kan beyin bariyerini asarak kandan SSS’ye gecebilir. Bu yollar
disinda virls SSS’ye ulasmak icin retrograd aksonal tasimayi
da kullanabilir. VirUs, sinir u¢larina invaze olup, ndéronal sinapslar
boyunca yayilabilir ve SSS’ye ulasabilir. VirUs, retrograd aksonal
tagima icin olfaktor, respiratuar ve enterik sinir sistemi aglarini
kullanabilir (1). Ikinci mekanizma, virlis tarafindan tetiklenen
artmis immun yanittir. IL-6, IL-10 ve TNF dahil olmak Uzere
sitokin ve kemokin seviyeleri yukselir ve bu duruma “sitokin
firtinas’” adi verilir. Bu hiperinflamatuvar durum ¢ocuklarda
ensefalopati, ensefalit, miyelit ve ayrica multisistem inflamasyon
sendromuna neden olabilir (1,4). U(;Uncu mekanizma, sistemik
hastaligin sonucudur. Akciger hasarina bagl hipoksi, beynin
oksijenlenmesini bozabilir (34). Ayrica ¢oklu organ yetmezligi
beyin iglevini etkileyebilir. Virls, vaskuiler endotel hicrelerine
zarar verip ve trombotik yollar aktive edebilir. Artmig pihtilasma
durumu ve vaskUler endotel hasar inme riskini artirabilir (14).
Son mekanizma ise diger viral enfeksiyonlardan sonra da
gorulebilen post-enfeksiydz immun aracill mekanizmadir (4).

SONUC

COVID-19 sinir sistemini etkileyebilir. Hekimler, hem eriskinlerde
hem de cocuklarda gértlen nérolojik tutulum konusunda dikkatli
olmalidir. Norolojik bulgularin erken taninmasi, bu bulgularla
basvuran hastalarda hizli tani konulmasini saglayacaktir. Ayrica
hastaligin uzun vadeli etkileri de bilinmemektedir. Bu hastaligi
geciren hastalarin uzun dénem ndrolojik etkilenme agisindan
da takibi o6nemlidir. Ayrica sinir sistemi tutulumu ile ilgili
ongorilen patofizyolojik mekanizmalarin detayll arastirmalarla
aydinlatimasi gerekir.
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ABSTRACT

Phenytoin is an antiepileptic agent that has been in clinical use for approximately 80 years, particularly due to its
antiepileptic and antineuralgic activity and antiarrhythmic effects. Phenytoin has also become increasingly widely used in
recent years in various clinical applications, including wound healing, migraine, dizziness, myocardial infarction, bipolar
disorder, various types of ulcer, and burns. Vertigo/dizziness is frequently seen in children. Numerous causes play a
role in the etiology of vertigo/dizziness. Antiepileptic drugs (particularly carbamazepine and diphenylhydantoin) are also
known to give rise to vertigo/dizziness. There are no specific studies concerning the treatment of vertigo/dizziness in
childhood, and treatment is reported to involve treatment of the underlying etiology.

Key Words: Phenytoin, Treatment, Vertigo

oz

Fenitoin, dzellikle antiepileptik, antindraljik aktivitesi ve antiaritmik etkileri nedeniyle yaklasik 80 yildir klinik kullanimda
olan bir antiepileptik ajandir. Fenitoin ayrica son yillarda yara iyilesmesi, migren, bas dénmesi, miyokard enfarkttsu,
bipolar bozukluk, Ulser tUrleri ve yaniklar dahil olmak Uzere gesitli klinik uygulamalarda giderek daha yaygin bir sekilde
kullaniimaktadir. Gocuklarda bas dénmesi siklikla goriilir. Bas dénmesi etyolojisinde ¢ok sayida neden rol oynamaktadir.
Antiepileptik ilaglarin da (6zellikle karbamazepin ve difenilhidantoin) bas dénmesine neden oldugu bilinmektedir. Cocukluk
caginda bas dénmesi tedavisi ile ilgili spesifik bir calisma yoktur ve tedavinin altta yatan etyolojinin tedavisini icerdigi
bildirilmektedir.

Anahtar Kelimeler: Fenitoin, Tedavi, Vertigo

INTRODUCTION

We have read the article by Dilber et al. (1) titled, “Neurological
Manifestations of Pediatric Acute COVID Infections: A Single
Center Experience?” with interest. The second most common
non-specific symptom reported in patients followed-up with
Covid-19 was dizziness, observed in 14.3% of patients, 0.7%
of whom were hospitalized. Diphenylhydantoin has been
used in the treatment of patients hospitalized with dizziness,
and a good clinical response has been reported. The use of
diphenylhydantoin with this indication attracted our attention.
However, it was stated that 25% of Covid-19 patients had

central nervous system findings and 2% of them had at least
one seizure during the treatment process (2). Firat et al. (3),
mentioned drug-drug interactions of clinical importance
between anti-Covid-19 treatments (antiviral and immune
therapies) and antiepileptic drugs. It has been emphasized
that phenytoin reduces lopinavir/ritonavir serum levels by 30%.
For this reason, it was emphasized that attention should be
paid the dose of antiviral treatment in COVID-19 patients with
epilepsy receiving phenytoin (3).

Phenytoin is an antiepileptic agent that has been in clinical use
for approximately 80 years, particularly due to its antiepileptic
and antineuralgic activity and antiarrhythmic effects (4,5). It is
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widely prescribed because of its low cost and easy availability
(6). Phenytoin has also become increasingly widely used in
recent years in various clinical applications, including wound
healing, migraine, dizziness, myocardial infarction, bipolar
disorder, various types of ulcer, and burns (7-9).

Vertigo is frequently seen in children. Numerous causes play a
role in the etiology of vertigo/dizziness (including head trauma,
central nervous system pathologies, vestibular pathologies,
psychogenic factors, migraine, labyrinth/nerve pathologies,
congenital, idiopathic, post-infectious, and toxic causes,
malnutrition, and vascular, inflammatory, and oculomotor
causes). Antiepileptic drugs (particularly carbamazepine and
diphenylhydantoin) are also known to give rise to vertigo (10).
The difficulty in treating pediatric vertigo may derive from its being
a symptom identified late in childhood. There are no specific
studies concerning the treatment of vertigo/dizziness in childhood,
and treatment is reported to involve treatment of the underlying
etiology (11). The treatment of vertigo/dizziness includes acute
symptomatic therapy, behavioral therapy, specific therapy,
and pharmacotherapy (propranolol, flunarizine, levetiracetam,
lamotrigine,  magnesium,  dimenhydrinate,  prednisolone,
betahistine, carbamazepine, and acyclovir). We know that the
antiepileptic agents levetiracetam, valproic acid, lamotrigine,
and topiramate are used in patients with migraine involved in the
etiology of vertigo, and that carbamazepine and oxcarbazepine are
used in patients with vestibular paroxysm (11).

This article emphasizes the use of phenytoin in the treatment
of patients with vertigo/dizziness, and that the symptoms duly
resolved. The use of a drug whose side-effects include vertigo/
dizziness in the treatment of vertigo/dizziness in patients
diagnosed with Covid-19 is therefore a very recent application
according to our review of the literature. In addition, the
improvement of patients’ symptoms is of great importance in
terms of this therapeutic option entering into use.
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