











Figure 3. No muscular atrophy is detected in the experimen-
tal group (HE X 100).

Pathologic Outcomes

Both in the experimental and control groups, no
atrophy was detected in the left hemilarynx. No right
vocal cord muscle atrophy was detected in the rabbits
of the experimental group (Figure 3), whereas in all
cases of the control group, atrophy was seen in the
right hemilarynx (Figure 4), (Table 1), (p<0.001).

Table 1. Comparison of the experimental group with the
control group.

Variables Control Experimental P

Group Group value

Laryngoscopy
Vocal cord movement - 8 (100%)  <0.001
No vocal cord movement 8 (100%) -

EMG
Nerve denervation 8 (100%) - <0.001
Nerve regeneration - 8 (100%)

Pathologic examination of

the larinx
Presence of atrophy
No atrophy -

8 (100%) - <0.001
8 (100%)

EMG: Electromyelography

DISCUSSION

Recurrent nerve transection is characterized by a
loss of vocal cord movement, a forward-tilted aryte-
noid cartilage, and bowing of the vocal cord due to
loss of muscle tone . One of the approaches to treat
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Figure 4. Muscular atrophy is observed in the control group
(HE X 50).

this complication is laryngeal reinnervation. Laryngeal
reinnervation refers to any method that seeks to rees-
tablish neural pathways to the vocal cord which inc-
ludes use of nerve-muscle pedicle, muscle-nerve-
muscle pedicle, and donor nerve-recurrent laryngeal
nerve (RLN) anastomosis &',

End-to-end microsurgical neurorhaphy has beco-
me the standard approach for the repair of peripheral
nerve injuries. However, when the proximal stump is
unavailable, or when autogenous donor nerve is not
of adequate length, then, this method becomes unsu-
itable V.

Animal experiments and clinical trials have shown
that end-to-side repair of transected nerves may result
in functional motor re-innervation through the colla-
teral sprouting of axons. Even partial recovery of
sensory function after surgically created end-to-side
nerve anastomosis has been reported. The advantage
of the end-to-side neurorrhaphy is that nerve function
of the recipient nerve can be restored, while avoiding
damage to the donor nerve (*19.

Bontioti et al. '” have investigated the factors
effective on the mechanism of action of end-to-side
nerve repair, and suggested three basic mechanisms:
1. contamination from axons regenerating from the
proximal stump of the recipient nerve, 2. true collate-
ral sprouting from healthy fibers of the donor nerve
and 3. “terminal sprouting” also called, true axonal
regeneration from damaged fibers of the donor nerve.
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Collateral sprouting from healthy fibers does not
need the induction from donor nerve trauma, but
simple coaptation with the chemical call from the
degenerated distal stump and from the distal effector
is capable to induce axonal ingrowth from the healthy
fibers of the donor nerve trunk . Contamination can
sometimes result in a neuroma which should be taken
into account. It does not require the donor nerve
damage collateral sprouting from wholesome nerve
fibers: simple coaptation with the chemical call from
the degenerated distal stump and from the distal
effector is capable to induce axonal ingrowth from
the healthy fibers of the donor nerve trunk . The third
mechanism involves trauma to the donor nerve: ter-
minal sprouting can be produced either opening a
window in the nerve trunk connective tissue, or pas-
sing classical suture stitches though/around 7%,

The only real functioning abductor muscle of the
vocal cords is the posterior cricoarytenoid muscle.
The recurrent laryngeal nerve innervates all of the
intrinsic muscles of the larynx, except the cricothyro-
id muscle "?. Recurrent nerve transection is a serious
complication, as it leads to vocal cord paralysis, and
the ipsilateral vocal cord remains fixed in the para-
median position . The vocal cords should be evalu-
ated preoperatively in order to determine whether
vocal cord paralysis is already present. Furthermore,
the recurrent laryngeal nerve should be routinely
identified during thyroidectomy or parathyroidec-
tomy.

During thyroidectomy, it becomes difficult to
identify the recurrent nerve when all arteries and
veins are transected. The surgeon should be alerted
for possible iatrogenic injury to the recurrent nerve if
there is no lumen identified in one of these transected
structures. In the previous animal study by Engin et
al. @Y an end-to-end anastomosis was performed bet-
ween the phrenic and recurrent laryngeal nerves, and
the vocal cord function was demonstrated with vide-
olaryngoendoscopy and laryngeal EMG, with an up
to 90% success rate. Despite these results, this opera-
tion is not recommended in elderly patients particu-
larly in those with compromised respiratory function.
However, the present nerve transposition experiment
was designed to be used in such cases. We created a

model of unilateral recurrent nerve paralysis with
contour lateral recurrent stimuli directed to vocal
cords via nerve transposition. Stimulation of the
vocal cords induced reinnervation of denervated
muscles, and they regained their respiratory function.
The sural nerve is used because of its functionality as
free nerve graft. Although, not identified on the first
postoperative day, vocal cord activity and reinnerva-
tion potentials were detected on EMG after 3 months
with a success rate of 100% without subsequent lary-
ngeal atrophy. Following recurrent nerve transection,
nerve transposition successfully restored laryngeal
function in rabbits.

CONCLUSION

In conclusion, inter-recurrent nerve anastomosis
with free nerve grafting can be considered in patients
with unilateral recurrent nerve transection injury,
particularly, when the complications of tracheostomy
and the quality of life are taken into consideration.
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ABSTRACT

Objective: Several hundreds of cystic fibrosis transmembrane conductance regulator
(CFTR) variants have been reported, however it is not known whether which one of
them was causing the disease of cystic fibrosis (CF) or not. Information about CFTR
genes carrying the M470 or the V470 allele are interesting. In this study, we aimed to
investigate the clinical importance of M470V mutation in Antiochia region.

Methods: A case- control study consisted of 145 children from whom CF gene study
was requested because of recurrent respiratory tract infections, growth failure, chro-
nic diarrhea and constipation. The parameters of patients with positive mutation were
compared with negative ones as for gender, age, height, weight, annual number of
upper and lower respiratory tract infections, parental consanguinity, sibling death,
clinical and laboratory parametres.

Results: In 63 of 145 patients (43.4%), heterozygous mutation, in 16 (11%) of them
homozygous mutation was detected. All of the patients with mutation group had
M470V mutation. The sweat test results of all patients were within normal limits.
Mean age of those patients were 41.21+39.8 (min: 6 max: 192) months and 30 (38%)
of them were girls. Thirty percent of the patients with mutation (n=17.7) had a fami-
lial history of cystic fibrosis, 2 a history of sibling death . In the mutation group, only
annual number of infections, skin dryness, loss of weight, level of IgG and IgM were
significantly higher (p<0.05).

Conclusion: It was concluded that in M470V positive cases, the disease may cause
clinical symptoms without affecting sweat test results, with less gastrointestinal but
more respiratory symptoms, causing a more prominent loss of weight.

Keywords: Child, cystic fibrosis, M470V
0z

Amacg: Kistik fibroz transmembran regulatér (CFTR) geni ile ilgili yiizlerce varyant
bildirilmesine kargin, hangisinin kistik fibrozis (CF) hastaligia yol a¢tigi bilinmemek-
tedir. CFTR geninin M470 ve V470 alelleri ile ilgili bilgiler ilgi ¢ekicidir. Bu ¢alismada,
Antakya bolgesinde M470V mutasyonunun klinik 6nemi arastirilmstir.

Yontem: Cahgmaya, yineleyen solunum yolu enfeksiyonlari, biiyiime geriligi, kronik
diare ya da konstipasyon nedeniyle CF genetik analizi istenen 145 ¢ocuk alinmistir.
Genetik mutasyonu pozitif ve negatif hastalar cins, boy, kilo, yilhk iist ve alt solunum
yolu enfeksiyon sayisi, akraba evliligi, kardes 6liimii, klinik ve laboratuvar paramet-
releri yoniinden karsilagtirilmigtir.

Bulgular: Yiiz kirk bes hastanin 63’iinde (%43 ,4) heterozigot, 16’sinda (%11) homo-
zigot mutasyon saptanmugtir. Mutasyon saptanan hastalarin tiimiinde M470V mutas-
yonu vardir. Tiim hastalarin ter testleri normal simirlarda bulunmustur. Hastalarin
ortalama yas1 41,21+£39,8 (min: 6 max: 192) ay olup, 30’u (%38) kizdir. Mutasyon
saptanan hastalarin 17,7’sinde (%32) ailede CF o6ykiisii, 2’sinde kardes 6liimii 6ykiisii 51 tarih.

vardir. Yillik enfeksiyon sayisi, deri kurulugu, kilo kaybi, IgG ve IgM diizeyleri %233;%;3;:112270222(2)?;7
anlamh olarak yiiksek bulunmustur (p<0,05).

Sonu¢: M470V mutasyonunun ter testi sonuglarmi etkilemeden daha sik solunum

. . X . T ] Yazisma adresi: Prof. Dr. Demet Can, Behcet Uz
daha nadir gastrointestinal sistem olmak iizere CF klinik semptomlarina ve belirgin

Cocuk Hastaliklar1 ve Cerrahisi Egitim ve

kilo kaybma neden oldugu diigiiniilmiistiir. Aragtirma Hastanesi, Allerji ve Solunum Klinigi,
Izmir
Anahtar kelimeler: Cocuk, kistik fibrozis, M470V e-mail: ddcanl5@hotmail.com
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INTRODUCTION

Cystic fibrosis (CS) is a terminal disease charac-
terized with dark, sticky mucus secretion from the
exocrine glands showing autosomal recessive inheri-
tance (. The gene causing the disease is localized on
the 7th chromosome. The spread mutation detected in
CF is AF508 and over 1500 mutations have been
determined **.

Several hundreds of cystic fibrosis transmembra-
ne conductance regulator (CFTR) variants have been
reported, it is not known whether they are causing CF
or not. One of “CFTR mutations which were associ-
ated with polymorphisms” is M470. The most inte-
resting finding about the different patterns was CFTR
genes carrying the M470 or the V470 allele. M470
and the combined V frequency are seen in the sub-
Saharan Africa. Although there was polymorphism,
M470V may cause clinical issues, such as congenital
bilateral absence of the vas deferens in Chinese males
(2,4,5)'

The carrier rate of CF in the white race is stated as
1/25 and the incidence of live birth as 1/2500-3000.
The frequency of the disease show significant diffe-
rences between ethnical groups and countries due to
the autosomal recessive inheritance because of con-
sanguineous marriage, '°7. In this study, we aimed
to investigate the clinical importance of M470V
mutation in the Antiochia region (ancient commercial
center and capital of Syria; an early center of
Christianity) a region with frequent consanguineous
marriages due to ethnical reasons.

MATERIALS and METHODS

The study was designed as a case-control study.
The study group (mutation positive group) consisted
of 79 children with mutations out of 145 children
who had undergone CF gene study because of recur-
rent respiratory tract infections, growth failure, chro-
nic diarrhea and constipation.

Genetic analysis

DNA was isolated from whole blood samples in
EDTA using a commercially available DNA extracti-
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on kit (RTA Lab, Ltd., Sti, Turkey). PCR amplificati-
on of exons 7, 10 and 11 in the cystic fibrosis conduc-
tance transmembrane regulator (CFTR) gene was
performed using gene specific primers. Each primer
was used to perform both genomic DNA amplificati-
on and sequencing reactions. PCR was performed
using a total volume of 25 pl, containing 100 ng of
genomic DNA, 12.5 ul of 2x reaction buffer (GML
SeqFinder Sequencing System, Switzerland), 5 pmol
of each primer. After an initial denaturation step at
95°C for 10 mins, samples were subjected to 35
cycles of PCR at 95°C for 30secs at 59°C for 90secs,
and at 72°C for 60secs with a final extension step at
72°C for 7 mins. Amplified products were verified by
electrophoresis using 2% agarose gel and also cycle-
sequencing reactions were performed in both forward
and reverse directions in terminator ready reaction
mixture containing Big Dye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, USA) and sub-
mitted to 25 cycles at 96°C for 10secs, 50°C for
Ssecs, 60°C for 4 mins. After the purification of cycle
sequencing products, 5 ul of marked and purified
DNA were analysed by capillary electrophoresis on
an ABI PRISM 3130 Genetic Analyser (Applied
Biosystems, Forster city, CA, USA). The mutation
was confirmed via sequencing of the anti-sense DNA
strand, which was performed twice.

Study design

The cases were separated into 2 groups as mutati-
on negative and mutation positive according to their
gene mutation results. The admission complaints of
the cases were evaluated based on physical examina-
tion and laboratory findings.

Gender, age, height, weight, history of meconium
ileus, prolonged neonatal jaundice, skin findings,
annual number of upper and lower respiratory tract
infections, parental consanguinity, sibling death, sib-
ling with cystic fibrosis, family history of chronic
constipation, acute pancreatitis were recorded.
Physical examination findings such as nasal polyps,
chronic sinusitis, complete blood count, routine bioc-
hemistry, serum levels of immunoglobulins, sweat
test results, fecal fat, chest X ray and sinus radiology
findings were recorded.
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Statistical analyses

Mean, median, standard deviation (SD) and range
were computed for each domain of the CF in this refe-
rence population. Kolmogorov-Smirnov tests were
used to test whether the CF domain scores showed a
normal distribution. Analyses were separately perfor-
med for mutation groups. The Mann-Whitney test,
chi-square tests, logistic regressions were used to
assess potential differences between genders, analyses
and different age-groups. Data were analyzed with
SPSS version 15.0.

RESULTS

In 63 of 145 patients (%43.4), heterozygous, and
in 16 (%11) cases homozygous mutations were
detected. A total of 79 patients had M470V mutati-
ons. Mean age of those patients was 41.21+39.8
(min: 6 max: 192) months and 30 (%38) were girls
and 49 (%62) were boys. Seventeen (32.7%) patients
with mutation, and 5 (18.5%) with negative mutation
had a familial history of cystic fibrosis. There is no
statistically significant difference between them
(p<0.05). Siblings of 2 patients with mutation were
dead.

The recurrent respiratory tract infections (adenoi-
ditis, tonsillitis, sinusitis, bronchitis and bronchopne-
umonia) of the cases were questioned. In the mutati-
on group, only annual number of infections were
significantly higher (p<0.01). There were respiratory
tract complaints in 56 (70.9%), gastrointestinal in 11
(13.9%) and both respiratory and gastrointestinal
system complaints and findings in 12 (15.2%) cases.

When evaluated according to the gastrointestinal
symptoms, past history of meconium ileus and neo-
natal jaundice stories was not significant in both
groups. None of the cases were receiving pancreatic
enzyme and enteric nutrition support. There was no
significant difference between the two groups as for
past history of chronic constipation and diarrhea.

When the cases were separated into groups accor-
ding to their height percentiles, the patients were
under 3. percentile (n=17, 21.5%) or within 3. and
10. percentiles (n=28; 35.4%), and short stature was
detected in a total of 45 cases (57%). Besides body

weights of the patients were under 3. percentile
(n=13; 16.5%) or within 3. and 10. percentiles (n=26;
32.9%) and a total of 39 (49.4%) cases were detected.
The patients with mutation had significantly low
weight percentiles. Even though their height percen-
tiles were lower , intergroup differences were statisti-
cally significant (p>0.05). Skin dryness was statisti-
cally significantly more frequent in mutation positive
cases (p<0.01).

The sweat test results of all patients were within
the normal limits. Chlorine levels in both groups
were detected to be less than 60 mmol/L.

Hemoglobin values of the whole group was detec-
ted as 11.43+1.1 (min: 8,6 max:14) mg/dl, white
blood cell count as 11+£3.9 x 103/u1 (min: 5.1 103/ul,
and max: 25.2 103/ul ), platelet count as 400+116.4x
103/ul (min: 198x103/u1 max: 726x103/ul ).

When we compared groups according to age, gen-
der, white blood, hemoglobin, platelet, level of serum
Ig E and Ig A results, there were no significant diffe-
rences amongh groups.. In mutation group, level of
serum IgG and IgM were significantly higher (p<0.05)
(Table 1). In the mutation group the number of child-
ren with low weight, IgA deficiency and IgE excess
was statistically significantly lower when compared
with those without mutation (p<0.05), (p<0.01)
(Table 2).

Table 1. The clinical and laboratory characteristics of cases
with respect to mutation groups.

Mutation (+)
Group (n:52)

Mutation (-) p value
Group (n:27)

Mean=SD Mean+=SD

Male 23 7 0.09
Female 29 20

Age (months) 38+36 45445 04
Hemoglobin 10.3+1 11.5+1 04
WBC 10.9+3.9 11£3.7 09
PLT 400+13 396+86 0.8
IgA 105+67 8047 0.058
IgG 884+27 698+27 0.04
IegM 103+33 88+26 0.02
IgE 179425 174+28 09

Average serum glucose values in the cases with
low height and weight percentiles were detected to be
significantly low in both groups (p<0.05). However,
hypoglycemia or hyperglycemia was not detected.
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Table 1. The clinical and laboratory characteristics of cases
with respect to mutation groups.

Properties Mutation (+) Mutation (-) Total P value
Group Group n
n (%) n (%)
Short stature 33 (73.3) 12 (26.7) 45 0.08
Low weight 30 (76.9) 9(23.1) 39 0.03
Ig A deficiency 33 (58.9) 23 (41.1) 56 0.04
Ig G deficiency 0 (0) 1 (100) 1 0.3
IgM deficiency 0 (0) 1 (100) 1 0.3
High IgE values 30 (85.7) 4(14.3) 35 0.001

The glucose, SGPT, SGPT, BUN, creatinine, GGT,
protein, albumin, sodium, potassium, chlorine, calci-
um, phosphorus, alkaline phosphatase, total bilirubin
and direct bilirubin values checked in all of the cases
were detected to be within the normal reference valu-
es in both groups.

Fecal fat was checked in the stool of all patients
and fat in the stool of 5 (9.6%) mutation positive
cases were detected.

Abdominal USG was done on all patients, fullness
and gall sludge in gall bladder was detected in 2
mutation positive cases.

DISCUSSION

Cystic fibrosis is caused by mutations in the
CFTR (ABCC7) gene. The most common mutation is
AF508del, which accounts for approximately two
thirds of all CFTR alleles in patients with CF, with a
decreasing prevalence from Northwest to Southeast
Europe. The remaining third of alleles are substanti-
ally heterogeneous, with fewer than 20 mutations
occurring at a worldwide frequency of more than
0.1%. Some mutations can reach a higher frequency
in certain populations, due to a founder effect in reli-
gious, ethnic or geographical isolates &,

In a study carried out in the European community,
1700 gene mutations were checked and a total of 80
different variations, 61 of which were previously
detected. Three important CFTR haplotypes were
known as poly-T, TG-repeats and the M470V poly-
morphisms. M470V polymorphism was studied in
the sub-Saharan region and very high incidence rates
were detected. It was stated that V allele may be sour-

218

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):215-220

ced outside of Africa and may be from Europe or
Asia @19, M470 genes are the ancestral genes !, In
our study, no mutations other than M470V gene
mutations were detected. M470 gene mutation may
be frequently detected because our region was known
as Mesopotamia in the ancient times and was a part
of the old world. Our region including Antioch
(Antakya) which was the capital of Syrian province
of Eastern Roman Empire may be effective in detec-
tion of the V allele which is known to be sourced
from Europe or Asia.

CFTR mutations vary in their frequency and dist-
ribution in different populations. Very few mutations
have a worldwide frequency above 0.1%, but some
can reach high prevalence in selected populations .
Thus Antioch region which is a region with frequent
consanguineous marriages due to ethnical reasons
was chosen.

Sweat chlorine test is still the golden standard in
diagnosis of cystic fibrosis. Typical clinical findings
and sweat test results support the diagnosis in the
cases with cystic fibrosis. Genetic mutation detection
is an important method which may affect the future
life of the patient. Furthermore, polymorphism adds
to the severity of the disease *!. In our study, poly-
morphism was detected in 54.4% of the patients
while no patient had positive sweat test.

Mutation analysis may be used for making a diag-
nosis of CF in individuals with a consistent clinical
picture. CFTR mutations may: A. cause CF; B. be
associated with CFTR-related disorders; C. have no
clinical consequences; D. have unknown or uncertain
clinical relevance.

M470V mutations were also added to the group
without clinical symptoms. However, it is stated that
pathogenic potentials of most mutations are not
determined, mutation analysis will not end the cont-
radiction and the clinician should act according to the
clinical findings of the patient ©'®'". The children
with M470V mutation detected in our study having
clinical findings related to the disease support this
view.

CF phenotype is affected from environmental fac-
tors and other genetic factors besides genotype.
When homozygote and heterozygote classification of
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the patients was performed, a picture that changes
from light lung diseases to serious severe lung disea-
ses can be seen because the same classification can
include different mutations. Similarly, it may come
with chronic pancreatitis or repeating acute pancrea-
titis, sclerosing cholangitis or it may not give any
symptoms (819,

If there is 0-1 gene mutation positivity was detec-
ted at the time of diagnosis and during follow up of
CF, there should be clinical and laboratory informati-
on exchange and their results should be especially
considered together with the family characteristics of
the patient, ethnical characteristics, frequency and
test results shall be evaluated and followed as a
whole. If there is suspicion, rare mutations shall be
scanned in terms of carriership 9. Case-control
group with 0-1 gene mutation cases were included in
this study. Even though definite limits cannot be
shown, a patient profile with normal sweat test, cha-
racterized with frequently repeating infections and
respiratory system involvement being in the forefront
appeared.

The studies carried out have stated that the
M470V mutation usually doesn’t cause clinical fin-
dings ®°2Y. However, M470V may cause clinical
issues, such as congenital bilateral absence of the
vas deferens in Asian males “*?. Also Kutuk et al.
23 reported a case with jejunoileal atresia which is
an intestinal sign of CF from Kayseri, Turkey. In our
study, we would like to emphasize that especially
the upper respiratory tract infections are seen more
commonly in these cases. Another study (Algerian
cystic fibrosis families) detected 1609delCA and the
M470V polymorphisms in a child with severe CF
findings @¥.

A study conducted in England and Wales regions
retrospectively examined the records of the patients
who died because of CF between the years of 1959
and 2008. It was stated that the male patients and the
patients with high socio-economic level die sooner
29, Due to the fact that pediatric cases were included
in this study and that there were no severe cases, we
didn’t have any exigted cases during the 1 year of
observation period.

CONCLUSION

M470V positive cases were detected as a result of
the genetic analysis carried out with CF suspicion in
an ethnical region. The disease may cause clinical
symptoms without affecting sweat test results, with
less gastrointestinal but more respiratory symptoms,
causing a more prominent loss of weight, and higher
levels of immunoglobulin due to more frequent infec-
tions. As a result, this study which was performed in
a closed society implicated the importance of M470V
polymorphism in CF.
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Evaluation of the effectiveness of two different methods
for the prevention of microbial colonization in nebulizers:

Randomised controlled trial

Nebulizerlerde mikrobiyal kolonizasyonun énlenmesi icin iki farkl yontemin
etkinliginin degerlendirilmesi: Randomize kontrollii calisma

Bengii CETINKAYA, Sibel Serap CEYLAN

Pamukkale Universitesi Saglik Bilimleri Fakiiltesi Cocuk Sagligi ve Hastaliklart Hemsgireligi Ana Bilim Dali, Denizli

ABSTRACT

Objective: In this study two different methods were used to prevent microbial coloni-
sation of nebulizer elements and the results were evaluated.

Methods: The study was conducted as a randomized controlled semi-experimental
study. The data were collected at the pediatrics department of a hospital in the city in
western Turkey. A total of 120 pediatric patient using nebulizer treatment at least
twice daily and their mothers were included in the study. The pediatric patients were
divided into 3 groups. In one group no intervention was made (control group). In
another group, nebulizer masks and sets were changed once every 24 hours. In the
third group, masks were washed once daily in soap and water. In all groups swab
samples were taken every 24 hours and examined under laboratory conditions.
Results: Results showed that there was 10.8% microbial growth in the control group
and 2.5% microbial growth in the 24-hour change group. No growth was detected in
the wash group.

Conclusion: As a result of this study, it is recommended that nebulizer elements are
washed once daily with soap and water and dried on a clean towel in order to prevent
contamination.

Keywords: Inhalation, nebulizers, disinfection, pediatrics
oz

Amac: Bu ¢ahsmada, nebulizatér pargalarimda mikrobiyal kolonizasyonu énlemek
i¢in iki farkh yontem uygulanmis ve sonuglar: degerlendirilmistir.

Yontem: Cahisma yar: deneysel randomize kontrollii bir ¢cahismadir. Calisma verileri
Tiirkiye’nin batisinda bulunan bir sehirdeki hastanelerin ¢ocuk saghg ve hastaliklar:
kliniklerinde toplanmigtir. Caligma kapsamia giinde en az 2 kez nebul tedavisi alan
120 ¢ocuk hasta ve annesi dahil edilmistir. Aragtirma kapsamina alhman ¢ocuklar 3
gruba ayrilmistir. Bir gruba girisim uygulanmamistir (kontrol grubu). Bir grubun
nebul maskeleri ve setleri 24 saatte bir degistirilmistir. Bir grubun maskeleri ise giinde
bir kez su ve sabunla yikanmgtir. Tiim gruplarin maske ve setlerinden 24 saatte bir
stiriintii 6rnegi alimip laboratuvar ortaminda degerlendirilmistir.

Bulgular: Aragtirma sonucunda kontrol grubunda 9%10,8, 24 saatte bir degisim yapi-
lan grupta %2,5 oraninda mikrobiyal iireme saptanmstir. Yikama grubunda ise hig
lireme saptanmamgtir.

Sonug: Sonug olarak, kontaminasyonu énlemek i¢in nebulizatér parc¢alarmm giinde bir
kez sabun ve suyla yikanmasi ve temiz bir havlu iizerinde kurutulmas: énerilmektedir.

Anahtar kelimeler: Inhalasyon, nebulizer, dezenfeksiyon, pediatri

Alindig tarih: 22.03.2017
Kabul tarihi: 24.10.2017

Yazisma adresi: Dog¢. Dr. Bengii Cetinkaya,
Pamukkale Universitesi Saglik Bilimleri Fakiiltesi
Kinikli Kampiisii, Denizli - Tiirkiye

e-mail: beetinkaya@pau.edu.tr

INTRODUCTION respiratory mucosa V. Delivery of drugs using nebu-
lizer is preferred because of the local and rapid

Nebulizers and their chambers are items of medi- effect, and fewer side effects with lower doses. The
cal equipment that are used on the respiratory tract risk of infection, overdose or adverse effects during
and come into indirect contact (semi-critical) with delibvery of the drugs are the disadvantages of the
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use of a nebulizer @.

The risk of contamination is high after nebulizer
use ¥ Nebulizer contamination can cause various
lower respiratory tract infections “. The cleaning,
sterilization, and disinfecting of the medical equip-
ment used on the respiratory tract is important in
terms of preventing infection in patients ©. There are
various suggestions for preventing infections caused
by nebulizers. The Centers for Disease Control and
Prevention and the European Respiratory Society
recommend that nebulizers should be cleaned, disin-
fected, rinsed in sterilized water, and dried after each
use ©7. In their study, Cobben et al. ® proposed that
masks and sets should be changed every 24 hours.
The procedures for the prevention of microbial colo-
nization on the nebulizer equipment have been
important research topics. Although the literature
demonstrates significant evidence for bacterial growth
in home nebulizer, which are used for chronic respi-
ratory tract infection ', we could not find any litera-
ture related to contamination during short time usage.
The methods for preventing infection must be simple
and cost-effective. In this study, three different proce-
dures for preventing microbial colonization of nebu-
lizer masks and sets were applied and then the results
were reviewed.

RESEARCH QUESTIONS

1. Is there a microbial colonization of nebulizer
masks and sets of the control group?

2. Is there a microbial colony in the nebulizer
mask and set of the experimental group 17

3. Is there a microbial colonization of nebulizer
masks and sets of experimental group 2?

MATERIAL and METHODS

In this study, a randomized controlled semi-
experimental design was used. The study was con-
ducted at the pediatrics department of a hospital in
Turkey. The pediatric ward had a 40-bed capacity
with six children and their mothers were staying in
this ward. The study included 120 patients aged 0-5
with bronchitis and bronchiolitis using nebulizer tre-
atment at least twice daily and their mothers.
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In order to determine the sample size of the study,
the literature was examined and it was determined
that the microorganism growth rate in the nebulizers
ranged from 11.3% to 16.6% ©'9. In our study, it was
estimated that 1% of the experimental group and 20%
of the control group had microbial growth, and samp-
le size was calculated as 31 patients per each group
with a statistical power of 80% and a confidence
interval of 95% Y. Considering the possibility of
data loss, 40 patients were included in each group.
Cramer’s V was calculated to calculate the effect size
of the work, and a median effect size of .23 was obta-
ined.

The participants were divided into three groups by
randomization. In the first group, the patients’ nebu-
lizer masks and sets (tube, and chamber) were chan-
ged according to the clinical routines. In the clinic
where the data was collected, the same nebulizer
masks and sets were used for the whole duration of
the patients’ stay. During this time the masks and sets
were not disinfected or dried (control group). In the
second group, the masks and sets were changed every
24 hours. There was no disinfecting or drying in this
group either (experimental group 1). In the third
group (experimental group 2), the nebulizer masks
and chambers were washed with soap and water and
dried once every day by the mothers. The tubes were
not washed and changed (Figure 1). The researchers
established the kind of soap routinely used by the
mothers for their children. The mothers were educa-
ted by the researchers and also given a written copy
of the washing procedure (Table 1).

The experimental groups and the control group
were created by a randomization process taking into
account the diagnosis, and treatment protocols (fre-
quency, and type of medicine) for the children.

Before the first usage cultures were obtained in
the control group, in experimental groups 1 and 2. In
the control group and experimental group 2, the cul-
tures were taken with swabs from the nebulizer
masks, chambers, and tubes before the first usage,
and after the 24™, 48" and 72" hour. In the experi-
mental group 1, the cultures were taken at 24" hour.
The culture samples were immediately placed onto a
Stuart transport medium and taken to the laboratory.
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First Group
(Control Group)

Second Group
(Experimental
Group 1)

Culture was
L1 taken before
first usage.

Culture was
| taken after
24th hour.

Culture was
taken after
—1 48th hour.

Culture was
taken after
72nd hour.

Figure 1. Collection of study data.

The bacterial culture was implanted into 5% Sheep
Blood Agar Base and Eosin-Methylene Blue Agar

Third Group

(Experimental
Group 2)

Culture was taken
| before first usage

Mothers were educated
— about the washing
procedure

Culture was taken after
=1 24th hour.

Culture was taken first
— usage

rNebulizer mask and ‘

sets changed.

|_| Culture was taken

| before first usage. )

Culture was taken after
24th hour.

[Nebulizer mask and
sets changed.

Culture was taken
fore fir:

Culture was taken
after 24th hour.

Nebulizer mask and
chamber washed after 12th
— hour.

Culture was taken after
24th hour.

Nebulizer mask and
chamber washed after 36th
hour

Culture was taken after
48th hour.

Nebulizer mask and
chamber washed after 60th
hour

Culture was taken after
72nd hour.

(EMB) and left for 48 hours at 37°C. The bacterial
pathogens grown were reported.
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Table 1. Washing procedure for mothers.

1. Separate the mask from the tube

2. Separate the mask from the chamber
After the last usage 3. Place all the parts in a clean bowl
every day, please clean except for the tubes
the mask and chamber 4. Add warm water and soap and lather
according to the 5. Wash all the parts
instructions opposite 6. Rinse all parts

7. Dry the mask and the chamber on a

paper towel

In the data collection, the children and their parents’
introductory information form and forms with daily
monitoring and result records were used. The data
were collected by the researchers.

All the statistical analyses were performed by
using SPSS software, version 11.5 (SPSS Inc.,
Chicago, IL, USA). In the data analysis, the percen-
tage distributions and the homogeneity test (}2) were
used to assess the descriptive characteristics of the
participants in the control and experimental groups,
and percentage distributions were used for the micro-
bial growth rates. The statistical significance was set
at p<0.05.

The required permission to conduct the study was
obtained from the University Medical Ethics board.
Information about the study was given to the partici-
pating families and their written consent was obtai-
ned.

RESULTS

The mean age of the patients included in the study
was established to be 12.96+10.87 months. The mean
age of the mothers was 27.98+5.24, and their mean
length of school education was found to be 6.55+3.62
years.

Randomization was applied with regards to the
diagnosis, and treatment protocol (frequency, and
type of the medication) of the children receiving the
nebulizer treatment in the control and experimental
groups (Table 2).

Of the culture samples taken from the masks and
sets, bacterial growth was detected in the masks only.
The analysis of the bacterial growth in the experimen-
tal and control groups established that the growth
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Table 2. Characteristics of the children under nebulizer treat-
ment.

Characteristics of  Control Experimental Experimental

the children Group Group 1 Group 2
n (%) n (%) n (%)
Gender
Female 10 (25) 9(22.5) 13 (32.5)
Male 30 (75) 31 (77.5) 27 (67.5)
X?=1.108; p>0.05
Diagnosis
Bronchitis 12 (30) 13 (32.5) 21 (52.5)
Bronchiolitis 28 (70) 27 (67.5) 19 (47.5)
X2=5.147; p>0.05
Previously received
nebulizer treatment
Yes 14 (35) 22 (55) 20 (50)
No 26 (65) 18 (45) 20 (50)
X?=3.482; p>0.05
Nebulizer treatment
given at home 6 (15) 6 (15) 17 (42.5)
Yes 34 (85) 34 (85) 23 (57.5)
No X?=11.004; p<0.05
Frequency of
nebulizer treatment 1(2.5) - -
At least 2 times 39 (97.5) 40 (100) 40 (100)
3 or more times X?=2.017; p>0.05
Type of aerosol
medicine
Salbutamol 24 (60) 26 (65) 20 (50)
Salbutamol+ 16 (40) 14 (35) 20 (50)
budesonide X2=1.920; p>0.05
Antibiotic treatment
Yes 38 (95) 32 (80) 32 (80)
No 2 (5) 8 (20) 8 (20)
X2=4.706; p>0.05
Total 40 (100) 40 (100) 40 (100)

occurred after 48 and 72 hours in the control group
and growthof Staphylococcus aureus and Pseudomonas
species was demonstrated (Table 3).

In the experimental group 1 growth of coagulase-
negative Staphylococcus species was detected at the
first and the second change of the nebulizer (Table 4).

Any microbial growth was not detected in the
experimental group 2 (Table 5). There was no signi-
ficant difference between the education of the mot-
hers and presence of bacterial growth in the nebulizer
masks and sets (p<0.05).
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Table 3. Distribution of control group microbial contamination.

Control Group

Monitoring  Yes (%) No (%) Microorganism
Before usage - 40 (100) -

24" hours - 40 (100) -

48™ hours 2 (5) 38 (95)  Staphylococcus aureus

72" hours 2 (5.7)
°1(2.9) 31 (88.5)
12.9) Pseudomonas species

Staphylococcus aureus

agrowth continuing since 48" hours; *growth at 72" hours

Table 4. Distribution of experimental group 1 microbial con-
tamination.

Experimental group 1
(Change every
24 hours)

Monitoring Yes (%) No (%) Microorganism

*1*% change 1(25) 39(97.5) Coagulase-negative
Staphylococcus species

36 (97.3) Coagulase-negative
Staphylococcus species

35(100) -

*2nd change 1(2.7)

*31 change -

*Masks and sets changed every 24 hours

Table 5. Distribution of experimental group 2 microbial con-
tamination.

Control Group

Monitoring  Yes (%) No (%) Microorganism

Before use - 40 (100) -

24" hours - 40 (100) -

48™ hours - 36 (100) -

72" hours - 31 (100) -
DISCUSSION

The aim of nebulization treatment is to deliver the
drug in a liquid form rapidly into the bronchioli and
alveoli in the form of respirable particles and to enab-
le the accumulation of particles smaller than five
microns into the lungs ?. According to their species,
the dimensions of the microorganisms vary from 0.01
to 100 microns ¥, In these circumstances the impro-
per use of nebulizers can lead to microorganisms
reaching the lungs. Our study findings supported that

bacterial growth occurs in the control group at 48"
and 72" hours, and accordingly Staphylococcus
aureus and pseudomonas species were isolated. The
growth rate was 10.8% in this group.

In a study which monitored nebulizers for 24-72
hours, 10.5% of a total 11.4% cases growth of gram
negative bacilli mainly Pseudomonas aeruginosa was
found ©.

In our study, a change was made every 24 hours in
experimental group 1. In this group, a growth at a rate
of 2.5% was seen at the first change and at a rate of
2.7% at the second change. The similarity between
these rates is noteworthy. The growth of coagulase-
negative Staphylococci was seen at both changes.

In another study, in three of the culture samples
taken from 150 nebulizers at the 24® hour, (2%)
coagulase-negative Staphylococcus was isolated 12,
Other studies concerning nebulizers have observed
Pseudomonas species and coagulase-negative
Staphylococcus growth in nebulizer parts 2101316,
Some species of Pseudomonas, Streptococcus and
Staphylococcus can result in serious respiratory tract
infections such as pneumonia 71,

In our study there was no microbial growth in the
washing group (experimental group 2). Humidity
creates a suitable environment for the growth of bac-
teria ?”. The studies conducted have suggested that
nebulizer parts be kept away from humidity in order
to prevent contamination. In a study, Hutchinson et
al. @ emphasized that although bacterial growth is
possible in nebulizers after disinfecting procedures
such as washing, there was minimal or no bacterial
growth when parts were dried after being washed.
Blau et al. @ also specified in their study that the
washing and drying of nebulizers reduce the rate of
contamination.

In addition to this, Cohen et al. ® found that the
rate of contamination can be reduced by washing and
drying nebulizer masks and chambers after every
usage. Furthermore, Reychler et al. ‘¥ recommended
washing with tap water and detergent, rinsing in tap
water and drying on a clean towel of all nebulizer
parts after every usage. The study of Jakobson et al.
1% supported the knowledge that fewer bacteria grow
in dry environments. These studies support our

225



study’s findings. In the control group and experimen-
tal group 1, the microbial growth may be linked to a
moist environment.

In our study, in the groups where no disinfecting
or drying procedures were applied, microbial growth
was observed; whereas in the group where washing
and drying were performed, no microbial growth was
detected.

Improper cleaning/changing of nebulizers leads to
contamination and the risk of lower respiratory tract
infections. Our study’s findings demonstrate that the
once-daily washing and drying of nebulizer parts
prevents contamination. Health education is one of
the important tasks of the Pediatric Nurse. Using this
function, the nurse trains and counsels the child and
family to protect them from illness. It is therefore
recommended that hospital procedures regarding
nebulization should be established and that pediatric
nurses should provide training to children’s primary
caregivers on the use of nebulizers.

As there is a procedure to prevent infection in
nebulizer masks and sets in other centers, it is the
limit of the research to be carried out in one center.
This is also a strong point of the research in terms of
controlling the environmental factors.
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ABSTRACT

Objective: Alcohol continues to be consumed even though its harmful effecs are well estab-
lished. One of the most common damage of alcohol consumption is fetal alcohol syndrome,
characterized by craniofacial anomalies, cardiac anomalies and neural tube defects.
Therefore, understanding the molecular mechanisms underlying the alcohol-induced toxi-
city that occur with time and dose dependent manner is very important. , Most of the stu-
dies in order to understand the effects of alcohol have been carried out on early neurula-
tion, however its effects on late neurulation are still unknown. Therefore in this study,
effects of alcohol on secondary neurulation were investigated in chick embryos.

Methods: Leghorn breed of embryonic chicken eggs were used. At 50 h of incubation, 100
pL 50% ethanol solution was injected. Depending on the period of exposure to alcohol,
varying degrees of pathological disorders were detected in E3, E7 and E10 days.

Results: Developmental delay, structural abnormalities, morphological abnormalities in
the heart and face and especially presence of two spinal cord cavities were found. In addi-
tion, we also detected delays in the closure of the neural tube, cellular deformities and the
structural abnormalities in notochord. While eNOS, iNOS, and TUNEL levels increased,
while laminin levels decreased.

Conclusion: In this study during late development, significant alcohol-induced morpholo-
gical and histopathological changes were observed. We also determined Increased level of
oxidative stress caused by alcohol was accompanied with the changes in matrix compositi-
on. Better understanding of these mechanisms which affect the cell behavior is important
and will allow learning of harmful effects of alcohol.

Keywords: Alcohol, neural tube defect, secondary neurulation
0z

Amag: Alkol, zararlar: iyi bilinmesine ragmen, tiiketilmeye devam edilmektedir. Alkol
tiiketiminin en yaygin hasarlarindan biri kraniofasial anomaliler, kardiyak anomaliler ve
noral tiip kusurlariyla karakterize fetal alkol sendromudur. Bu nedenle, alkole bagh tok-
sisitenin altinda yatan, zaman ve doza bagh olarak ortaya ¢ikan molekiiler mekanizmalar:
anlamak ¢ok énemlidir. Alkoliin etkilerini anlamak i¢in, yapilan ¢aligmalarm ¢ogu erken
norilasyon iizerine yapilmistir. Ancak, ge¢ nérilasyon iizerindeki etkileri halen bilinme-
mektedir. Bu nedenle bu ¢alismada, civeiv embriyolarinda alkoliin sekonder nérilasyon
iizerindeki etkileri aragtirilmgtir.

Yontem: Leghorn cinsi embriyonik tavuk yumurtalarim kullanildi. Kulugka igleminin 50.
saatinde, 100 ul. %50 etanol ¢ozeltisi enjekte edildi. Alkole maruz kalma siiresine bagh
olarak, E3, E7 ve E10 giinlerinde degisik derecelerde patolojik bozukluk belirlendi.
Bulgular: Geligim geriligi, yapisal anomaliler, kalp ve yiizdeki morfolojik anomaliler ve
ozellikle iki spinal kord boslugunun varhg: saptandi. Buna ek olarak, néral tiipiin kapan-
masmda gecikmeler, hiicresel deformasyonlar ve notokordun olusumunda anomaliler
belirlendi. ENOS, iNOS ve TUNEL diizeyleri artarken, laminin énemli él¢iide azaldig
goriildii.

Sonug: Bu ¢aligmada geg gelisme doneminde alkoliin yol a¢tigi morfolojik ve histopatolo-
jik degisiklikler gozlendi. Alkolden kaynaklanan oksidatif stres diizeyindeki artiga mat-
riks kompozisyonundaki degisiklikler eslik etti. Hiicre davranigim etkileyen bu mekaniz-
malarm daha iyi anlagilmasi 6nemli olup, alkoliin zararh etkilerinin 6grenilmesine izin
verecektir.

Anahtar kelimeler: Alkol, néral tiip defekti, sekonder nérilasyon
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INTRODUCTION

Neural tube is formed by primary neurulation
ventrally and secondary neurulation dorsally at the
structural overlap between the caudal end of the neu-
ral plate and cranial end of the tail bud . Full and
complete neurulation is very important for the deve-
lopment of brain and spinal cord. Neurulation has to
be successfully completed for a normal structural and
functional development of various tissues and organs
associated with the central nervous system. It is
known that some diseases and physical abnormalities
can occur in later stages of life due to exposure to
agents with teratogenic effects during neural tube
development @. Alcohol, which is a chemical agent,
can easily pass the placenta barrier, reach the fetus
and cause developmental abnormalities such as seen
in fetal alcohol syndrome (FAS). FAS was first desc-
ribed by Jones and Smith in 1973 and characterized
by prenatal and postnatal growth retardation, cranio-
facial anomalies, central nervous system dysfunction,
and anomalies involving the musculoskeletal system,
heart, eyes and kidneys as reduced proliferation, dis-
rupted DNA and protein synthesis, and apoptosis
contribute to the effects of alcohol on growth retarda-
tion @¥. However, the exact molecular pathways
leading to FAS are stil unknown.

NO is a potent molecule that plays an important
role in intra-cellular and inter-cellular messaging
systems . It exhibits antioxidant effects via detoxi-
fication of reactive oxygen species (ROS). Studies on
ROS have argued that increased oxidative stress dis-
rupted the functions of the mitochondria, resulting in
neuronal disorders and caused embryonic malforma-
tions characterized by high levels of apoptosis ©.
Peunova et al. © argued that NO altered the cell beha-
vior via kinases, cytoskeleton, scaffold proteins and
epigenetics. Ron and Messing ” also lend support to
Peunova et al. ©® by showing that alcohol caused
NTD through similar pathways.

During the development of the neural tube,
mesenchymal cells become polarized to form the
neural tube epithelium and the basement membrane
is formed by accumulation of laminin and fibrocentin
especially from large glycoproteins. Laminin is invol-
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ved in adhesion of the cells to the basement membra-
ne. Further, it communicates with intracellular skele-
ton and guides the cellular function. Neuronal NO
synthase (nNOS; NOS-1) and endothelial NO syntha-
se (eNOS; NOS-3) are constitutively expressed and
do not vigorously respond to extracellular stimulati-
on.In contrast, inducible NO synthase (iNOS; NOS-2)
actively responds to extracellular changes, with a
marked upregulation in expression and activity of
laminin. It has been thought that the presence of
laminin in the neural tube and mesenchyma was not
altered much during secondary neurulation and that it
was there to form a boundary. Fibronectin, on the
other hand, has been found in abundance especially
in regions where neural crest cells were populated. It
has been shown that mesenchymal cavitations which
occur during neurulation but not related to neural
tube contain copious amounts of fibronectin which
has been considered as an adjunct to cell-to-cell
adhesion ®. When the oxidative stress is increased in
biological tissues, the cells cannot fulfill detoxificati-
on, resulting in destruction of the cytoskeleton,
reduction in adhesion capacity, cell degeneration and,
subsequently, cell death ©. Loss of cell matrix and
adhesion capability affects cell cycle, inhibits growth
and induces apoptosis ©.

Even though there is a debate as to whether secon-
dary neurulation in chick is similar to posterior neural
tube development in humans, it is highly possible
that similar molecules are used. Defects in this region
are also believed to occur similarly (. It has been
shown that laminin is present in mesenchymal-
epithelial transition zones throughout HH-18 and 20
stages and that it provides polarization of cells there
and contributed to the development of the basement
membrane. This environment with these cells produ-
ces secondary neurulation V. However, exact effect
of laminin in this period is yet to be established.

Neural tube defect is one of the central nervous
system disorders that cause very important social,
economical and medical problems. Although there
have been many studies on primary neurulation, stu-
dies on the function of secondary neurulation and
caudal region are limited. In the present study, effects
of ethanol application on secondary neurulation in
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chick embryos were investigated. Possible develop-
mental anomalies and mechanisms underlying these
anomalies have been investigated with e-NOS and
i-NOS staining with regard to oxidative stress, lami-
nin ol with regard to matrix molecules and TUNEL
staining with regard to apoptosis.

MATERIAL and METHODS

We used Leghorn breed of embryonated chicken
eggs which were supplied by Republic of Turkey
Ministry of Agriculture and Rural Affairs, Bornova
Veterinary Control and Research Institute. Eggs were
divided into three groups (each n=10) as Control,
Sham and ethanol treated groups. They were incuba-
ted in about 60-80% humidified atmosphere at
37,5°C. At 50" h of incubation which corresponds to
HH-stage-13-14 (2 they were rinsed with 70% etha-
nol and a piece of plastic tape was placed close to the
air cavity of the eggs, and a small hole was opened
for injections. Hundred pL 50% ethanol solution and
100 pL saline (sham) were injected under the embryo
discs with a 30-gauge syringe while the control group
did not undergo any procedure. Then, in all the gro-
ups, the eggs were closed with a sterile tape. Samples
were taken at 1* (E3 days group), 5" (E7 days group)
and 8™ (E10 days group) days after the injection.
Embryos were fixed in 10% buffered formalin soluti-
on, dehydrated in graduated ethyl alcohol and were
passed through xylene (Riedel-de Haén, Germany)
and embedded in paraffin (Isolab, U.K.) blocks. All
samples of 5 um-thick serial sections were taken on
normal and poly-I-lysine coated slides (Sigma, U.K.).
Sections were stained with Mayer’s heamatoxylin-
eosin (HE) (Sigma U.K.) to demonstrate the histolo-
gical structure. Also eNOS (RS-654, CA, USA),
iNOS (RS-651, CA, USA), laminin al (SC-5582,
CA, USA) and TUNEL (Millipore-s7101, CA, USA)
immunohistochemistry stainings were performed in
order to detect possible effects of proteins thought to
be in the mechanism . Sections were viewed under
Leica (DM 4000B) light-field microscope at various
magnifications and images were acquired by Olympus
(DP 71) camera.

Immunohistochemistry: The sections were incu-

bated at 60°C overnight then dewaxed in xylene for
30 minutes. After rehydrating through a decreasing
series of ethanols, sections were washed in distilled
water and PBS for 10 minute. They were then treated
with 2% trypsin in 50 mM Tris buffer (pH 7.5) at
37°C for 15 minutes and washed again with PBS.
Sections were delineated using a Dako pen (Dako,
Glostrup, Denmark) and incubated in a solution of
3% H,O, for 15 minutes to inhibit endogenous pero-
xidase activity. After this procedure, sections were
washed with PBS and incubated with primary antibo-
dies to iNOS (1:100 dilution; Zymed, 61-7700 South
San Francisco, CA) and eNOS (1:200 dilution;
Biomol, SA-258, Hamburg, Germany) for 18 hours.
After washing, the sections were incubated with bio-
tinylated IgG and then with streptavidin-peroxidase
conjugate (Histostain-Plus Bulk Kits; Zymed, South
San Francisco, CA, according to kit instructions).
Then, the sections were washed with PBS, incubated
with a solution containing 3-amino-9-ethylcarbazole
(AEC) for 5 minutes to visualize immunolabelling,
and finally counterstained with Mayer’s haematoxy-
lin. The negative controls were treated as above,
except incubation with the primary antibody was
replaced by incubation with rabbit IgG or mouse IgG.
Control samples were processed in the same manner
except that the primary antibodies were omitted. All
dilutions and thorough washes between stages were
performed using PBS unless otherwise stated !*.
TUNEL method: An in situ apoptosis detection kit
(Dead End Colorimetric) TUNEL (terminal deoxy-
nucleotidyl transferase-mediated dUTP nick end-
labelled System, Promega) was used to detect apop-
tosis and all reagents listed below were included,
unless otherwise stated. The sections were deparaffi-
nized in xylene, rehydrated as above, incubated with
20 pg/ml proteinase K for 10 minutes, and rinsed in
distilled water. Endogenous peroxidase activity was
inhibited by incubation with 3% hydrogen peroxide
(H,0,) for 5 minutes. The sections were then incuba-
ted with equilibration buffer for 10-15 seconds and
TdT enzyme, and prepared according to kit instructi-
ons, in a humidified atmosphere, at 37°C, for 60
minutes. They were subsequently placed in pre-
warmed working strength stop/wash buffer at room
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temperature for 10 minutes, and incubated with anti-
streptavidin-peroxidase, at a 1:500 dilution in PBS,
for 45 minutes. Each step was separated by careful
washing in PBS. Labelling was revealed using DAB/
H,0,, nuclei were counterstained with Mayer’s hae-
matoxylin, and sections were mounted as described
previously 2.

Statistical evaluation: Immunohistochemistry was
evaluated semiquantitatively utilizing the H-score
technique by a histologist with blinded manner.
H-score (0-300) was calculated by multiplying stai-
ning intensity (0, negative; 1, weak; 2, moderate; 3,
strong) with the positively stained area (0-100%). For
TUNEL staining, each section was counted for 100
cells from randomly chosen fields by a histologist
with blinded manner. The percentage of apoptotic
cells to total number of cells was indicated as apop-
totic index 9.

RESULTS

Embryos from the shams and alcohol administra-
tion groups were observed and photographed both
macroscopically and microscopically. There was no
infected embryos among these samples. Numbers
and percentages of normal and abnormal embryos
after incubation with physiological saline and alcohol
%50 are seen in Table 1 Macroscopic evaluation:
Growth retardation, deformations in the heart and
limbs, deterioration in vesicles in brain regions, flat-
tening of the head and distortions in vascularization
were observed in E3 embryos . In addition, vascular
disorders that affect the embryos were observed.
Growth retardation in all organs, the small head, con-

Table 1. Numbers and percentages of normal and abnormal
embryos after incubation with physiological saline and.

Groups Embryos Lethal Observed Growth
n(%) n(%) n(%) Reterdation
n (%)
Sham  3"7"and 10 (100%) 0 (0) 10 (100%) 0(0)
10" days
50 % 3t days 10 (100%) 0 (0) 10 (100%) 8 (80%)
Alcohol 7" days 10 (100%) 3 (30%) 7 (70%) 6 (85%)
10" days 10 (100%) 7 (70%) 3 (30%) 3 (100%)
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tour distortion and flattening in the facial region were
observed in E7 embryos. Growth retardation, distur-
bances in the body symmetry, deformation in the
layer and pigmentation of the eyes were observed in
E10 embryos (Figure 1).

Microscopic evaluation: HE staining in E3 day
group (Stage 20) of sham group as control group;
medullary cord and ventricular layers which were
formed by neuroepitelial cells, dermomyotome, scle-
rotome and notochord were seen. The surface ecto-

E7 E10

Control

r \:
50% \
Alcohol 2l
') S
grow——""
>

f o tsmm

Figure 1. Compared to sham group, ethanol administration
caused growth retardation, reduction of the vascularization
and, in particular, structural abnormalities of the heart or
head in E3 days. In E7 days, brain vesicles expansion, eye and
retinal pigmentation abnormalities can be considered. In E10
days, moderate growth retardation and disorders were obser-
ved.

Control
E3

mal surface ectoderm and neural ectoderm and notochord

were seen. However, in E3 days ethanol administration
group, reduction in the notochord and open neural tube were
detected. Bar: 20 pum.
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derm and the neural tube was properly settled, the
cavity was formed with a central channel and surro-
unding mesenchymal cells with the normal appearan-
ce was established and also neural tube closure was
observed. However, in alcohol treated group , delay
in neural tube closure , notochord shrinking, reducti-
on in neuroepithelial thickness and differences in the
cell shape and layout were observed. Although in
sham group, normal basal level of e-NOS and i-NOS
staining were present, these staining were more fre-
quently seen in alcohol treated group. We observed
that e-NOS staining was relatively more intense than
i-NOS staining. In both sham and alcohol-treated
groups, e-NOS staining was darker than i-NOS stai-
ning. Laminin al immunoreactivity was lower in
50% alcohol-administration group. In sham group;
TUNEL staining which demonstrates the apoptosis of
the neuroepithelial tissue was very low. However, in
alcohol-treated group TUNEL staining was more
strong than sham group (Figure 2).

eNOS oS Laminin a1 TUNEL

Control
E7

50%
Alcohol

Figure 3. In Sham group, normally closed neural tube, normal
medullary cord and developing layers were observed. However,
in E7 days ethanol administration group, these structures
were disrupted and double spinal cord channel was seen. Bar:
50 um (Control TUNEL), 100 pm (Other images).

g i o =7 W - ::"%} g s SR
Figure 4. The detail of the E7 alcohol group which showed
double channel. One of these channel (A) had cilia (arrow).
There was also abnormal (*) notochord (B).

> {

L

On E7 day of alcohol treated group; varying deg-
rees of disorders were revealed in ventricular layer,
motor columns and dorsal root ganglia (DRG).
Significant changes were seen at medullary cord
maturation center channel, white-gray matter, dorsal,
ventral and lateral horns (Figure 3). The main finding
of this group was the presence of the double center
channel and one of the channels was surrounded by
ciliated ependymal cells. Also, deformation at notoc-
hord was observed (Figure 4). In sham group, normal
basal level of e-NOS and i-NOS staining were pre-
sent. However, these stainings were more strong in
alcohol treated group. We observed that e-NOS stai-
ning was relatively higher than i-NOS staining. In
both sham-, and alcohol-treated groups, e-NOS stai-
ning was darker than i-NOS staining. Laminin immu-

Laminin al TUNEL

o

Control
El0

50%
Alcohol

Figure 5. In sham groups, completely normal spinal cord and
surrounding structures were seen. However, in E10 days
ethanol administration group, these structures were severely
disrupted. Bar: 50 um (Control TUNEL), 100 um (Other
images).

The effect of alcohol on the
secondary neurulation

350
HSH HE3 WE7 EE10 T
300

250

o 11 il

mean+SD

eNOS iNOS

Lamininalfal TUNEL

Figure 6. Ethanol administration (E3, E7, E10 days).
Immunohistochemistry staining was assessed in a blinded
manner with H-score compared to shame (SH). The percen-
tage of positive apoptotic cells was determined by TUNEL
staining. All values were expressed as the percentage of sham.
SD: Standart deviation.
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noreactivity was decreased. In addition, apoptotic cells
were increased especially in gray matter (Figure 3).

In E10 day of alcohol-treated group; pathology
was observed in mantle layer, ventral and dorsal
horns of vertebral body, vertebra curves and DRG.
The spinal cord and notochord were quite smaller
depending on the decrease in the density of cells.
Also, we observed that, the spinal cord channel
disappeared, cell loss was widely seen, and cells were
collected at the edge. Corruption and irregularities
were found in the cells. The e-NOS and i-NOS reac-
tivities were increased where i-NOS reactivity was
more than e-NOS reactivity. Reactivity of the laminin
was increased clearly. Intense apoptosis was obser-
ved in the spinal cord and notochord (Figure 5).

Microscopic examination demonstrated that dec-
rease in pathological disorders in E7 day- samples
was statistically significant (p<0.01). However, pat-
hological disturbances were more frequent in E3 and
E10 day-samples. iNOS was more frequently seen
than eNOS which was statistically significant
(p<0.01). iNOS was found more frequently in subse-
quent days however it was less significant. Laminin
expression decreased in following days and this dec-
rease was statistically significant (p<0.01). Whereas,
increase in apoptotic cells were found but it was less
significant (Figure 6).

DISCUSSION

Neurulation is the embryonic process that forms
the brain and spinal cord. This process includes the
formation of the neural plate, rise of the lateral neural
folds, and eventually the fusion of these folds to cre-
ate the neural tube ", Secondary neurulation begins
with the formation of medullary cord at HH stage 16
or 51-56 h of incubation. Multiple cavities develop
inside the medullary cord. These cavities coalescence
to form single lumen, which becomes continuous
with the neurocele of the primary neural tube and
finally secondary neurulation is completed by HH
stage on 35" or 8"-9™ days of incubation !®.

Several animal models such as chick embryos,
Japanese medaka, mice, zebrafish have been used
successfully to investigate the effects of ethanol on
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developing central nervous system 8. However,
chick embryos, which do not metabolise alcohol to
acetaldehyde until day 9 of gestation permits investi-
gating the effects of ethanol in the absence of its
primary metabolite. This is the reason why we used
chick embryos in this study. In this study the relation
between primary and secondary neurulation was
shown, experimental analysis on this process was
performed morphologically and organizations and
behaviors of cells were defined. In optimization
experiments, it was observed that 10%, 25% and
50%, alcohol applications caused neural tube defects
when applied before neurulation . Although there
are many studies on the primary stage of neurulation,
secondary neurulation which has gained an importan-
ce due to its possible role in manipulating neural tube
formation is still a mystery. In our study, 50% ethanol
treatment was applied at 50" h of incubation suppo-
sing that this would interrupt or affect secondary
neurulation. There was clear effect of alcohol on the
secondary neurulation which also affected later deve-
lopment.

In addition to exposure to ethanol and many che-
mical agents can affect the neural tube development
of chick embryos. For example, Lee and Nagele **
administered local anesthetics under in vivo (100-
200 pg/ml) and Giiney et al. “" administered diaze-
pam (400 pg/ml) in vitro culture conditions to the
chicks at the same developmental stage and found
that these caused neural tube defects by affecting
microfilament function in neuroepithealial cells. In a
study by Greenaway and Fantel ®® rifampin (100 pg/
ml) was injected to embryos and it was observed that
rifampin impaired the metabolism of cytochrome
p450 enzyme and thus caused neural tube defect.
Some studies have reported that heavy metals and
enviromental pollutants cause defects in neural tube,
heart, brain and sensory organs of chick embryos
where the most frequent factor FAS + @7,

Ethanol-induced anomalies are closely related to
the timing of exposure. Namely, in chick embryos for
example, ethanol exposure at early gastrulation thro-
ugh neurulation stages induces cranial defects 2>,
However, exposure at post neurulation stages causes
significant growth retardation. In the studies conduc-
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ted using alcohol, cell death was observed in the
facial region and neural crest in chick embryos,
which caused a loss in the size of chick embryos with
growth retardation ?®. Moreover, alcohol impairs
development, function and life of nerve cells by
affecting brain and prevents cell migration ©”. In
these studies, findings were associated with the dose
and duration of alcohol exposure. Similar to these
studies, in the present study, growth retardation in all
organs, disturbances in the body symmetry, contour
distortion and flattening in the facial region were
observed macroscopically due to defects in secon-
dary neurulation.

During secondary neurulation, defining two cell
groups as central and surrounding cells and obser-
ving cavity formation in central cells point out to the
importance of the secondary neurulation phase.
Relations among central cells having such different
cell behaviour show that the factors playing a role in
making the cell stay at the centre during migration
have a role in the formation of secondary neurulation
@®_The fact that cells stop migrating or proliferating,
but die to form a cavity for the canal or attach to the
developing neural tube increases the importance of
such factors. Cell behaviour mentioned here is medi-
ated through different factors such as genetic infor-
mation, environmental factors, growth factors and
adhesion molecules @?. In this study, we determined
significant changes at medullary cord maturation,
center channel, white-gray matter, dorsal, ventral and
lateral horns in E7 embryos. The main finding of this
group was the presence of the double center channel
and one of the channels was surrounded by ciliated
ependymal cells. However, we observed that, the
spinal cord channel disappeared in E10 embryos.
Therefore, alcohol treatment affected all secondary
neurulation processes which induced moderate abnor-
malies during later stages of development.

It has long been known that developmental defects
occur due to increased NOS. In a related study, Ron
and colleagues reported that L-N6-(1-iminoethyl)-
lysine, which is used to inhibit NOS2, reduced the
neural tube defects in babies of diabetic mothers.
This treatment resulted in alleviation of endoplasmic
reticulum stress, decline in apoptosis and reduction in

congenital defects . Plachta and coworkers noted
NTD when apoptosis was inhibited and they attribu-
ted this finding to increased NOS as well as inhibiti-
on of apoptosis ©?. In the present study, increased
defects as a result of alterations in NOS immunohis-
tochemistry and concurrent apoptosis were similar to
previous studies.

Other factor which is as important as cell behavi-
ours such as migration, proliferation and differentia-
tion ®® in the secondary neurulation of developing
embryo is the behaviour of the cell. This behaviour of
the cell to produce normal development depends on
the ability of the cell to die at the right place, at the
right time and in right number besides having an abi-
lity to die for orientation. Although the cells have the
same nutrition and have no pathological reason to
die, there is a programmed cell death leading to cavi-
tation. Cell death occurs at tail bud morphogenesis in
chick embryo @V, In terms of cell death and apopto-
sis, cell formation studies are carried out most com-
monly on tail region. Tail region incubated between
2-5 days contain many structures along with neural
tube, notochord, somits and mesenchyme. The role of
cell death is thought to be reshaping embryonic tail
©2 Pyknotic nuclei were observed in studies on cell
proliferation ®¥ and cell death was observed at 18-
22" stages according to HH stages 2. It was obser-
ved based on the appearance of the cells at tail bud
morphogenesis and TUNEL staining. Signs of apop-
tosis at tail bud are mostly observed at medullar cord
©D_ In our study, in E10 day-embryos, the spinal cord
and notochord were quite smaller depending on the
decrease in the density of cells. TUNEL staining
revealed, disappearance of the spinal cord channel,
diffuse, cell loss and accumulation of cells at the edge
due to apoptosis. Intense apoptosis was also observed
in the spinal cord and notochord.

Extracellular matrix proteins play significant roles
in cell growth, cell differentiation, migration, polari-
zation and the formation of basement. Laminin is a
matrix molecule which participates in the formation
of basement membrane. It also helps organization of
epithelial cells and adhesion of these cells to the
basement membrane. O’Shea ® carried out a study
on mice and showed that laminin staining was more
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prominent on the neuroepithelium facing the notoc-
hord and basement membrane of the side surface. In
another study, the researchers noted that laminin sta-
ining was weak in neural crest migration region and
non-existent in certain regions “¥. Their finding is in
agreement with our findings. This happens possibly
to enable free migration of neural crest cells. Changes
in the amount of laminin with time have been shown
to affect cell differentiation “V. Sometimes the lumen
has been observed to develop even from a cavity.
Changes in the presence of laminin with respect to
location and time throughout neurulation may be an
indicator of its importance in the formation of base-
ment membrane and cell migration. Formation of
cavity and lumen by confluence of cavities is coinci-
dental and do not occur in an array "®. In one of the
experimental models, small amount of fibronectin
and very small amount of laminin have been identifi-
ed at the distal end of the tail bud in mouse embryos
on day 10.5, during the process of secondary neuru-
lation. It has been shown that laminin was present in
the lateral aspect of the basement membrane of neu-
roepithelium but not in the dorsolateral region in an
11 day-old embryo. Presence of copious amounts of
fibronectin in these regions on that day has been
demonstrated ®. In the present study, we found that
immunohistochemical staining of laminin became
weaker with development of the embryo and diffe-
rentiation. Decrease in staining intensity of laminin
became more prominent with alcohol application. This
can be attributed to the response of the matrix molecu-
les disruptions due to increased oxidative stress.

All of these observations demonstrated that,
secondary neurulation is an important step and alco-
hol caused moderate pathology in this process. These
findings point out that, problems are likely to develop
during the ongoing life of embryos that affect the
quality of life in the future. Ex ovo monitoring and
explanation of these effects at the molecular level,
will be helpful to understand adverse impacts of alco-
hol intake on the development.
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Indirekt hiperbilirubinemi nedeni ile kan degisimi yapilan
yenidogan bebeklerin degerlendirilmesi: Tek merkez deneyimi

Assessment of newborn infants with exchange transfusion due to indirect

hyperbilirubinemia: Single center experience
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0z

Amac: Hiperbilirubinemi yenidogan bebeklerde sik goriilen bir klinik durum olsa da bilirubin
ensefalopatisi giiniimiizde 6nemli bir saghk sorunudur. Cahsmamizda, ii¢ yilhk siirede indirekt
hiperbilirubinemi nedeni ile kan degisimi yapilan hastalarm, etiyolojik nedenleri, kan degisimine
bagh gelisen komplikasyonlari ve bilirubin ensefalopatisi gelisimi yoniinden degerlendirilmistir.
Yontem: Ocak 2012 ve Ocak 2015 tarihleri arasinda Izmir Tepecik Egitim ve Arastirma
Hastanesi Neonatoloji Klinigine hiperbilirubinemi nedeni ile yatan ve kan degisimi uygulanan
yenidoganlar retrospektif olarak incelendi. Demografik veriler, laboratuvar parametreleri, kan
degisimine bagh komplikasyonlar ve bilirubin ensefalopatisi gelisme sikhigi arastirildi. Bilirubin
ensefalopatisi geligen ve gelismeyen olgular risk faktorleri acisindan karsilagtirildi.

Bulgular: Calismaya 27 bebek dahil edildi ve 9%59,3"ii erkek olup, %55,6’s1 sezaryen ile dogmus-
tu. Ortalama gebelik yas1 36,5+ 3,1 hafta olup, dogum agirhg 2912,5+759 gramdi. Hastalarin
ortalama yas1 34,2+54,2 saatti ve ilk 24 saatte bebeklerin % 81’ine kan degisimi yapildigi ve bu
bebeklerin %40,7’sinde ABO uyusmazhg, % 33’tiinde Rh uyusmazhgnim neden oldugu goriildii.
Kan degisimi éncesi ve sonrasinda total bilirubin ve trombosit sayillarimin istatistiksel farka yol
acacak sekilde diistiigii goriildii (p<0,05). Kan degisimine bagh exitus saptanmadi. Nekrotizan
enterokolit ve bobrek yetmezligi gibi komplikasyonlar goriilmedi. En sik rastlanan komplikas-
yonlar hipokalsemi (%14), trombositopeni (%7) ve hipoglisemi (%7) idi. Olgularin %25,9’unda
bilirubin ensefalopatisine bagh nérolojik etkilenme saptandi, ancak nérolojik etkilenmesi olma-
yan bebekler ile kiyaslandiginda demografik, etiyolojik ve laboratuvar verileri agisindan istatis-
tiksel farklilik saptanmadi

Sonu¢: ABO ve Rh uyusmazhginin kan degisimi i¢in en sik nedenler olmasidan dolay1, bu olgu-
larda erken taburculuklarin 6niine gecilmesi, ailelerin bilgilendirilmesi ve taburculuk sonrasi
yakin izlemleri ile kan degisim sikhigr azalulabilir.

Anahtar kelimeler: Bilirubin ensefalopatisi, indirek hiperbilirubinemi, kan degisimi, yenidogan
ABSTRACT

Objective: Neonatal hyperbilirubinemia is a frequently seen clinical condition, and bilirubin
encephlopathy is presetly an important health problem. In our study the patients who had under-
gone blood exchange transfusion were evaluated as for responsible etiologic factors, complications
developed due to blood exchange transfusion and development of biliriibin encephalpathy.
Methods: Between January 2012 and January 2015, infants who were admitted to Izmir Tepecik
Training and Research Hospital due to hyperbilirubinemia and underwent exchange transfusion
were retrospectively investigated. Demographic data, laboratory parameters, exchange compli-
cations and the frequency of development of bilirubin encephalopathy were investigated. Cases
with bilirubin encephalopathy were compared with non-encephalopathic ones as for the presen-
ce of risk factors.

Results: Twenty-seven infants were included into the study and 59.3% of the cases were male and
55.6% of them were born with caesarean section. The mean gestational age of the infants was
36.5+3.1 weeks and their mean birth weight was 2912.5+759 grams. The mean age at the time of
admission was 34.2+54.2 hours and 81% of infants had exchange transfusion within the first 24
hours due to ABO incompatibility in 40.7% and Rh incompatibility in 33% of the infants. Total
bilirubin and platelet counts decreased after exchange transfusion, leading to a statistical diffe-
rence (p<0.05). The most common complications were hypocalcemia (14%), thrombocytopenia
(7%), and hypoglycemia (7%). Neurological effects of bilirubin encephalopathy were detected in
25.9% of the cases but there was no statistical difference in terms of demographic, etiologic and
laboratory data when compared with those without neurologic involvement.

Conclusion: Though ABO, and Rh incompatibilities are the most frequently seen causes of blood
exchange transfusions, the frequency of blood exchange transfusions may be decreased by pre-
venting early discharges, informing the families, and close follow-up after discharge.

Keywords: Bilirubin encephalopathy, indirect hyperbilirubinemia, exchange transfusion, newbhorn
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GIRIS

Hiperbilirubinemi yenidogan déneminde sik kar-
stlagilan, genellikle iyi seyirli bir klinik durum olsa
da bilirubine bagli norolojik hasar giiniimiizde hala
onemli bir saglik sorunudur. Yiiksek bilirubin diizey-
leri uygun tedavi yapilmadigi zaman kalici nérolojik
sekele neden olabilmektedir. Erken tani ve tedavi ile
mortalite ve morbiditenin Oniine gecilebilmekle bir-
likte, ne yazik ki lilkemiz icin bilirubin ensefalopatisi
hala sik karsilagilan bir sorundur .

Hiperbilirubinemiye bagh toksisite santral sinir
sistemini etkileyerek bilirubin ensefalopatisi ad1 veri-
len norolojik ve gelisimsel sorunlara yol agmaktadir.
Rh izoimmunizasyonun prenatal tanist ve anti-D
tedavisi sayesinde kan degisimi uygulanan olgu sayi-
s1 glinlimiizde azalmig olsa da, bilirubin diizeyinin
norotoksik oldugu ongoriilen yiliksek degerlerinde
kan degisimi halen uygulanan bir tedavi yontemidir
@, Kan degisiminin hiperbilirubinemiye bagli noro-
toksiteyi azalttigi bilinmesine karsin, uygulamanin
kendisine ait komplikasyonlar da s6z konusudur ¢,

Bu calismada, yenidogan klinigimizde ii¢ yillik
stire icinde hiperbilirubinemi nedeniyle kan degisimi
(KD) yapilan bebeklerin genel 6zellikleri, etiyolojik
nedenleri, kan degisimine bagh komplikasyonlar ve
bilirubin ensefalopatisi gelisimi yoniinden risk fak-
torlerinin degerlendirilmesi hedeflendi.

GEREC ve YONTEM

Bu aragtirma, retrospektif ve tek merkezli olup,
calismaya 1 Ocak 2012 ve 1 Ocak 2015 tarihleri ara-
sinda Izmir Tepecik Egitim ve Arastirma Hastanesi
Yenidogan Klinigine hiperbilirubinemi nedeni ile
yatan ve KD yapilan bebekler dahil edilmistir.
Hastalarmm dosyalarindan gebelik haftasi, cinsiyet,
dogum agirhigi, dogum sekli, kan gruplari, periferik
kan yaymasi, hemoliz bulgusu olup olmadigi, KD
oncesi ve sonrasi tam kan sayimi, total bilirubin,
serum iire ve kreatinin degerleri, kan kiiltiirleri ve
serum kalsiyum degerleri kaydedilmisgtir. Kayitlardaki
verilerden hemoliz bulgular ile birlikte Rh (-) anne-
den dogan Rh (+) yenidoganlarda Rh uygunsuzlugu,
O grubu anneden dogan A ya da B grubu yenidogan-
larda ABO uygunsuzlugu sarilik nedeni olarak kabul

edilmistir. Bebeklerin kan degisimine bagli goriilen
komplikasyonlar1 ve izlemlerinde gelisen norolojik
sorunlar kaydedilmistir.

Tiim hastalara KD Oncesi ve sonrast Amerikan
Pediatri Akademisi (AAP) ve Tiirk Neonatoloji
Dernegi (TND) bilirubin nomogramlarina gore foto-
terapi verilmis olup, KD ve FT’ye ragmen, serum
total bilirubin degeri belirli diizeye ulastiginda, yine
aynt izlem tablosu kullanilarak KD yinelenmistir
23 Tiim bebeklerin kan degisimi standart rehberler-
de belirtildigi gibi asagida anlatilan sekilde yapil-
mistir ve tiim hastalara ayn1 izlem protokolii uygu-
lanmagtir.

Kan degisimleri CMV taramasi negatif olan, 1sin-
lanmis ve 16kosit filtresinden gecirilmis taze tam kan
ile ve miktart 2 x viicut agirligr x 80 ml/kg seklinde
hesaplanarak yapilmistir. Bebegin ABO ve Rh uygun-
suzluguna gore secilen 5 giinli gegmemis Acid Cytrate
Dextrose (ACD) igceren torbada tam kan kullanilarak,
aseptik kosullarda, cift voliim kan degisimi prosedii-
rii ile umbilikal ven kateterinden, 60-90 dk.’da, her
seferinde 5 mL/kg kan verilip alinarak, ayrica her
100 mL kan degisiminde 1 cc kalsiyum glukonat
verilmesi seklinde uygulanmigtir ©. Aritmi izlemi
icin hasta basi monitdr kullanilmig ve KD islemi
servo-kontrollii radian 1sitic1 altinda, 1sitilmig kan ile
hipotermiye izin verilmeyecek sekilde uygulanmuisgtir.
KD sonrasi hastalarin tiimiine, kan degisimi Oncesi
ve sonrast alinan kiiltiir sonuglari ¢ikana kadar (en az
3 giin siireyle) ampirik antibiyotik tedavisi verilmis-
tir, Rh ve ABO uygunsuzlugu olanlara kan degisimi
sonrasi 1 g/kg’dan IVIG tedavisi uygulanmustur.

KD’den 4 saat sonra total bilirubin degeri kontrol
edilmis, gerekli durumlarda 4-6 saate bir yinelenmis,
tam kan sayimi ise 12 saatte bir yapilmustir.

KD’ne bagli komplikasyonlar agisindan trombosit
degerinin 150x109 alt1 degerler trombositopeni, kan
sekeri izleminde ilk 24 saat igerisinde <45 mg/dl, >24
saat olan bebeklerde <50 mg/dl degerler hipoglisemi
olarak kabul edilirken, serum kalsiyum degerinin
term bebeklerde 8 mg/dl, preterm bebeklerde 7 mg/dl
alt1 olmasi hipokalsemi olarak kabul edilmigtir .

Kronik bilirubin ensefalopatisinin klasik sekel
tetrad1; ekstrapiramidal bozukluklar, yiliksek frekansl
sensorindronal isitme kaybi, 0zellikle yukart bakis
anormalligi olmak ilizere bakis anormalligi ve dis
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minesi hipoplazisi olarak kabul edilmektedir.
Calismaya alinan bebeklerin poliklinik izlemlerinde
anormal norolojik muayene bulgusu saptanan olgular
“norolojik sorun gelisen bebekler” olarak gruplandi-
rilmistir ®. Norolojik sorun gelisen ve gelismeyen
olgular, demografik 6zellikleri, risk faktorleri ve kan
degisimi 6ncesi laboratuvar degerleri agisindan ista-
tistiksel olarak kargilagtirilmistir.

Istatistiksel analiz olarak, merkezi egilim ve yayi-
lim olg¢iitleri, verilerin karsilagtirlmasinda paired t
testi, Mann-Whitney U test ve ki-kare testi kullanil-
mustir. Istatiksel analiz i¢in SPSS 20.0 paket program
kullanilmis olup, p degerinin 0,05’den kiiciik olmas1
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Calisma siiresince Yenidogan Unitesinde toplam
27 bebege KD uygulanmistir. Bebeklerin genel 6zel-
likleri Tablo 1°de verilmistir. Bebeklerin ortalama
gebelik yasi 36,5+3,1 hafta olup, dogum agirhigi
2912,5+759 gramdi. KD yapilan hastalarin %59,3’i
erkek olup (n:16), sezaryen ile doganlar %55,6 (n:15)
oranindadir. Bebeklerin biiyiik bir cogunluguna (n:22,
%81) ilk 24 saatte kan degisimi yapilmistir. KD yapi-
lan bebeklerin %40,7’sinde ABO uyusmazligi,
%33’tinde Rh uyusmazlig1 saptanmistir.

Bebeklerin KD oncesi ve sonrasi laboratuvar veri-
leri Tablo 2°de verilmistir. Bebeklerin total bilirubin
ve trombosit sayilarinin KD sonrasi anlamli derecede
diistiigii, diger laboratuvar verilerinde anlamli degi-
siklik olmadig1 goriildii (p<0,05). Biyokimyasal veri-
lere bakildiginda ise, serum kalsiyum seviyesinin KD
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sonrast1 istatistiksel farka yol acacak sekilde diistiigii
saptandi (p<0,05). Bu durum KD sirasinda kullanilan
tam kanin ACD icermesi ile iligkilendirildi.
Caligmada yer alan bebeklerin yedisinde (%25.9)
bilirubine bagli noérogelisimsel sorun belirlendi.
Bebeklerin dordiinde (%14) iki defa kan degisimi
uygulandi. Norogelisimsel sorun belirlenen hastalarin
ticiinde (%11) sensorindral isitme kaybi, dordiinde
(%14) kronik bilirubin ensefalopatisi ile uyumlu noéro-
lojik muayene bulgular1 mevcuttu. Norogelisimsel
sorun gelisen bebeklerle norogelisimsel sorun saptan-

Tablo 1. Kan degisimi yapilan bebeklerin genel 6zellikleri.

Gebelik yas1 (hafta)* 36,5+3,1
Dogum agirlig1 (g)* 2912,5£759
Erkek cinsiyet 16 (59)
Normal vaginal dogum 12 (44)
Postnatal yas (saat)* 3424542
ABO uyusmazligi n (%) 12 (40,7)
Rh uyusmazligi n (%) 8 (29)

*Degerler ortalama + standart sapma olarak verilmistir.

Tablo 2. Kan degisimi yapilan bebeklerin laboratuvar verile-
rinin karsilagtirilmasi.

Parametre KD Oncesi KD Sonrast  p

Hematokrit (%)* 38.8+8.3 38,8452 097
Indirekt bilirubin (mg/dL)* 19,0+7,1 10,0+5,02 0,001
PLT (L/mm?)* 230+£106,6 1778+779 0,008
Kalsiyum (mg/dL)* 9,1£0.9 8,2+0,93 0,001
Ure (mg/dL)* 292+14,1  28,7«+11,5 0,66
Kreatinin (mg/dL)* 0,98+0,21 0,94+0,15 0,10

* Degerler ortalama + standart sapma olarak verilmigtir.
PLT: Trombosit sayist

Tablo 3. Norogelisimsel sorun gelisen bebeklerin norogelisimsel sorunu olmayan bebeklerle karsilastiriimasi.

Norogelisimsel sorun saptanan bebekler Norogelisimsel sorunu olmayan bebekler P

(n=7) (n=20)
Gebelik yags1 (hafta)* 36,8+34 364+3,1 0,76
Dogum agirligi (g)* 2872+586 2926+824 0,76
Erkek cinsiyet 4 (57) 12 (60) 0,89
Vaginal dogum 0 (0) 12 (60) 0,008
Postnatal yas (saat)* 37+£539 33,3+55,7 040
Hemolitik hastalik 2 (28) 7 (35) 0,75
KD o6ncesi hematokrit (%)* 39,7+9,1 38,5+8,3 0,93
KD oncesi T. bilirubin diizeyi (mg/dL)* 22,3+10,1 17,9456 0,52
Ik 24 saatte KD 5(71) 17 (85) 042

* Degerler ortalama + standart sapma olarak verilmistir.

238



S. Alkan Ozdemir ve ark., Indirekt hiperbilirubinemi nedeni ile kan degisimi yapilan yenidogan bebeklerin degerlendirilmesi: Tek merkez deneyimi

mayan bebekler karsilastirildiginda, her iki grupta
gebelik haftasi, cinsiyet ve dogum agirliklart agisindan
fark bulunmamustir. Ancak, norogelisimsel sorun geli-
sen bebeklerde sezaryenle dogum orani, norolojik etki-
lenmesi olmayan bebeklere gore istatistiksel olarak
anlamli diizeyde daha fazla saptanmustir (p=0,008).
Norogelisimsel sorun belirlenen bebeklerin diger
bebeklere kiyasla, KD oncesi daha yiiksek bilirubin
degerlerine sahip olduklar1 ve bu hastalarin da %71 ine
ilk 24 saat icinde KD uygulandig1 saptanmugtir. Ancak
bu durum istatistiksel farka yol agmamuigtir. Diger kli-
nik ve laboratuvar parametreler agisindan gruplar ara-
sinda anlaml istatistiksel fark saptanmamustir (Tablo
3). Norolojik etkilenim gergeklesen bebeklerde, hemo-
liz bulgusu a¢isindan gruplar arasi fark olmadigi, fakat
erkek bebeklerin bu grupta daha fazla olduklar1 goriil-
miis, ancak istatistiksel fark saptanmamustir (p>0,05).
Glukoz-6 fosfat dehidrogenaz (G6PD) enzimi olgularin
yalnizca 10’unda bakilabilmis olup, bu olgularda G6PD
diizeyinin normal oldugu saptanmustir. Iki bebekte
(%7) hipoglisemi, dort bebekte (%14) hipokalsemi, iki
bebekte (%7) trombositopeni, bir bebekte (%3,7) hipo-
natremi ve iki bebekte (%7) KD sonrasi alman kan
kiiltiiriinde tireme goriilmiistiir. Caligmaya aliman hasta
grubunda mortalite olmamugtir.

TARTISMA

Sarilik yenidogan doneminde sik goriilen, genel-
likle kendiliginden diizelen iyi seyirli bir klinik
durumdur. Bilirubin diizeyinin belli bir sinir1 agmast
sonrasinda ortaya ¢ikan bilirubin ensefalopatisi kalici
ve geri donlislimsiiz norolojik hasara yol agmasi
nedeniyle onemlidir. Bilirubin diizeyinin fizyolojik
diizeyleri astig1 durumlarda tedavi amaciyla fototera-
pi, norotoksite riski tasiyan daha yiiksek bilirubin
diizeylerinde KD uygulanmaktadir. Caligmamizda,
ti¢c yilik bir siire i¢inde Yenidogan Kliniginde KD
uygulanan olgular degerlendirilmis, yaklasik 1/4’inde
KD uygulamasina kargin bilirubin ensefalopatisine
bagli norolojik sekel gelistigi belirlenmistir. Ozellikle
ilk 24 saatte KD gerektiren hiperbilirubinemi sikligi-
nin yiiksek oldugu goriilmiistiir.

Ciddi hiperbilirubineminin KD ile tedavi edilmesi
ilk olarak 1940’11 yillarda baglamustir ®. Rh uygunsuz-
lugu, en sik endikasyon olup, KD gereksiniminin

%20-70 arasinda degiskenlik gosterdigi bildirilmistir
©, Anti-D immunoglobulin uygulamalarinin yaygin-
lagmasiyla Rh uygunsuzluguna bagli KD azalmakla
birlikte, giiniimiizde ABO uygunsuzluguna bagl agir
hiperbilirubinemi nedeniyle KD en sik neden olarak
goriilmektedir ©'. Calismamizda da, literatiirle ben-
zer sekilde ABO uygunsuzluguna bagl agir hiperbili-
rubinemi en sik KD endikasyonu olarak bulunmustur.

Literatiirde hiperbilirubinemi sikliginin erkek
bebeklerde daha fazla oldugu bildirilmistir @Y.
Calismamizda da, erkek bebek sikligi daha fazla
bulunmustur. Yine, erkek bebeklerde ciddi hiperbili-
rubinemi ve bilirubin ensefalopatisi sikliginin kiz
bebeklere gore daha fazla oldugu bildirilmektedir
(112 Daha 6nce yapilan gozlemsel caligmalarda da,
erkek bebeklerde kiz bebeklere kiyasla daha yiiksek
bilirubin seviyeleri goriilmiistiir. Benzer sekilde ABD
Kernikterus caligsmasinda erkek bebeklerde etkilen-
me, kiz bebeklerden iki kat fazla saptanmigtir 19,
Becu-Villabos ve ark. ¥ erkek cinsiyet varliginda,
bilirubin iligkili etkilenime yatkinlik oldugunu ve bu
durumun kesin olarak agiklanamamis olsa da intrau-
terin gonadotropinden kaynaklanabilecegini, geg
embriyonik ve erken postnatal yagamda santral sinir
sistemi gelisimi iizerinde etkilerinin olabilecegini
belirtmiglerdir . Calismamizda, bilirubine bagh
norolojik sorun gelisen bebeklerde cinsiyetle iliski
bulunmamistir. Olgu sayisinin yetersiz olmasinin bu
duruma yol acmis olabilecegi diisiiniilmiistir.

[Ik olarak 1960’I1 yillarda Yunanistan’dan yapilan
kernikterus calismasinda, GO6PD eksikliginin onemli
hiperbilirubinemi nedeni oldugu tanimlanmigtir 9.
Daha sonrasinda yapilan arastirmalarda da, bu durum
desteklenmigtir. Ancak bu c¢aligmadaki olgularin
cogunda G6PD enzim diizeyi ¢alisilamamis olmasin-
dan dolay1 degerlendirilememis olmasi ¢aligmanin
onemli bir kisitlayici yoniidiir.

Dogum sekli ile hiperbilirubinemi riskinin aragti-
rildig1 bir calismada; vakum ile dogum bir risk etme-
ni olarak bildirilirken, sezaryen ile dogan bebeklerde
sartlik gelisme riskinin daha diisiik oldugu bildiril-
migtir . Calismamizda, literatiirden farkli olarak
bebeklerin yalnizca %44 ,4’ii vaginal dogum ile dog-
musg ve iki grupta da hicbir bebekte sefal hematom
saptanmamuigti. Sezaryen ile dogan bebeklerde daha
fazla norolojik sorun belirlenmistir. Bu durum, dnem-

239



li perinatal sorunu olan ve antenatal etkilenme belir-
lenen bebeklerin dogumunda, obstetrisyenlerin sezar-
yen ile dogumu 6ncelikle yeglemis olabilmesi ve bu
olgularda erken donemde beslenmenin daha yetersiz
olmasi ile kismen aciklanabilir.

Tirk Neonatoloji Dernegi 2016 onerilerinde de
belirtildigi gibi, kan degisimi isleminde, 1sinlanmusg,
16kosit diizeyi azaltilmig, bebek kan grubu ile uyumlu
kan ile KD islemi gerceklestirilir. Rh hemolitik has-
talig1 icin, ABO uygun Rh negatif veya O grubu Rh
negatif ve salin ya da yenidogana uyumlu plazmada
¢cOzilinmiis eritrosit siispansiyonu kullanilmalidir.
ABO uygunsuzlugu i¢in kan degisiminde ise O grubu
Rh uyumlu eritrositler yeglenmelidir. Kan degisimin-
de kullanilacak kan ek soliisyonu uzaklagtirilmig
eritrosit ve eritilmis taze donmus plazma icermelidir
ve ortalama hematokrit degeri %45-60 arasinda
istenmektedir. Eritrosit O grubu veya maternal ABO
grubu ile uyumlu Rh negatif, plazma tercihen AB
grubundan olmal1 ve annenin antikor gelistirdigi her-
hangi bir eritrosit antijenini icermemeli ve anne seru-
mu ile ¢apraz kargilagtirmasi uyumlu olmahidir 1617,
Ancak eritrosit siispansiyonu ile taze donmug plazma
karigiminin hazirlanamadigi durumlarda tam kan da
kullanilabilmektedir ®. Her ne kadar tam kan kari-
simlarina bagh sensitizasyon reaksiyonlarmin daha
fazla olabilecegi belirtilse de ¢alismamizda bu durum
izlenmemistir '®'?. Tam kan ile yapilan kan degisi-
mine bagl komplikasyon siklig1 da literatiirde farkli-
liklar gostermektedir . Hipokalsemi, hipoglisemi,
apne, bradikardi gibi igleme bagli komplikasyonlarin
%5,2-17 sikliginda goriildigi  bildirilmistir %,
Benzer sekilde taze donmus plazma ve eritrosit siis-
pansiyonu ile hazirlanan karigimlarla yapilan KD
durumunda %5-10 oraninda akut komplikasyon
(hipoglisemi, bradikardi, siyanoz, tromboz gibi)
goriilebilmektedir. Mortalite orani tiim KD’lerinde
9%0,3-1,5 arasinda degismekte olup, daha ¢ok klinis-
yenin deneyimine ve islemin yapildigr merkezin tek-
nik donanimma gore farklilik gostermektedir .
Fototerapinin yaygin kullanimi, riskli olabilecek
gebelerin erken belirlenmesi ve sensitizasyon reaksi-
yonlarinin 6nlenmesi ile KD siklig1 azaltilmaya ¢ali-
silsa da, gerekli durumlarda bu iglemin KD konusun-
da deneyimli olan merkezlerde yapilmas: uygun bir
yaklagim olacaktir.
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Calismamizda, KD ile iligkili nekrotizan enterokolit
ve bobrek yetmezligi gibi ciddi komplikasyonlar izlen-
medi ve hicbir olguda bu komplikasyonlara bagl kalict
sekel ve oOliimle karsilasilmadi. KD’ne bagl en sik
goriilen komplikasyonlar ise hipokalsemi (%14), trom-
bositopeni (%7) ve hipoglisemi (%7) idi. Hipokalsemi
tablosu tam kanda antikoagiilan olarak kullanilan ACD
miktart ile iligkilendirilmis olup, trombositopeni masif
yapilan transfiizyona ikincil geligen bir komplikasyon
olarak kargimiza ¢ikmaktadir.

Hemoliz hiperbilirubinemi gelisiminde major risk
faktoriidiir, ancak ayni zamanda bilirubin norotoksisi-
tesinin olugsmasini da arttirabilmektedir. Hemoliz ile
giden durumlarda nonhemolitik durumlara kiyasla
beyin hasarinin arttig1 bazi aragtirmalarda gosterilmis-
tir @°2Y, Geg¢misg yillarda Rh izoimmunizasyonu sik¢a
su¢lanirken, alinan siki koruyucu 6nlemler sayesinde
eski 6nemini yitirmis olsa da gelismekte olan iilkeler
icin hala onemini korumaktadir. Sonug¢ olarak, calig-
mamizda Rh izoimmunizasyonuna bagli KD yapilan
bebeklerin orant %40,7 idi. Genel olarak kabul edilen
goriig, hemolitik hastaliklarda bilirubin iligkili noro-
toksisitenin daha fazla oldugu yonde olsa da, ayni
bilirubin diizeyinde hemoliz olmadan da ndrotoksisite
gelisebildigi gosterilmistir . Wennberg ve ark. %
Pilot Kernikterus calismalarinda, hemolizi olan ve
olmayan olgularin benzer otopsi bulgularma sahip
oldugunu gostermislerdir. Bir diger ¢alismada, Chen
ve ark. @ hiperbilirubinemik olan bebekleri iki grup-
ta degerlendirmis ve KD orani1 hemolitik grupta daha
fazla olmasina ragmen, hastalarin uzun donem izlem-
lerinde nérolojik izlemlerini benzer olarak bulmusglar-
dir. Calismamizda, norolojik etkilenimi olan ve olma-
yan hastalarin degerlendirilmesinde hemolitik hastalik
oranlart gruplar arasinda benzer olarak bulunmustur.
Bu durum akla yiiksek bilirubin seviyesine olan maru-
ziyet siiresinin temel belirleyici faktdr oldugunu
diisiindiirmektedir. Bir diger onemli nokta ise kan
beyin bariyerinin gecirgenlik durumudur. Fetal yagam-
da olusmadig1 ve yasamin ilk giinlerinde bu bariyerin
olmadig1 kabul edilmektedir. Yapilan deneysel ¢alis-
malarda, ankonjuge bilirubinin anormal sekilde arttig1
durumlarda serebral ekstraselliiler bosluga penetre
oldugu, bunun da bilirubin iligkili nérotoksisiteye ve
kernikterus tablosuna yol agtig1 diisiiniilmektedir ®9.
Bu durum 6zellikle ilk 24 saatte yapilan KD siklikla-
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rinin artmasina neden olmaktadir. Sonug olarak, calis-
mamizda norolojik etkilenim gosteren bebeklerin
%71°1 ilk 24 saat icinde KD yapilan olgular olup,
diger iki bebek ise gec gelen bebeklerdir. Amerika
Birlesik Devletleri’nde, 1992-2004 yillar1 arasinda
125 infantin akut bilirubin ensefalopati ve/veya pos-
tikterik sekel gelisen bebeklerin degerlendirildigi
genis kapsamli bir ¢aligmada, mortalite ve morbidite-
nin erken donemde sarilik gelisen bebeklerde daha
fazla oldugu gosterilmistir ).

Hiperbilirubineminin 6nlenmesi ve tedavisinde en
onemli nokta ciddi hiperbilirubinemi gelisiminin
ontine gec¢ilmesidir.

Sonug olarak, bu calismada, KD yapilan bebekler-
de, erkek cinsiyet, ilk 24 saatte baslayan sarilik ve
grup uyusmazliklarinin daha fazla oldugu gosteril-
mistir. ABO ve Rh uyusmazligimin hala en stk KD
yapilma nedeni olmasindan dolay1, bu grup olgularda
erken taburculuklarin 6niine gecilmesi, ailelerin bil-
gilendirilmesinin saglanmasi ve taburculuk sonrasi
yakin izlemleri ile KD siklig1 azaltilabilir.
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46, XY cinsiyet gelisim bozuklugunun nadir bir nedeni:

Persistan miiller kanalhh sendromu

A rare cause of a 46, XY disorders of sex development:
Persistent miillerian duct syndrome
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0z

Persistan miiller kanalh sendromu (PMKS) gérece nadir goriilen 46,XY cinsiyet geli-
sim bozuklugudur ve klinik olarak normal dis genital yapiya sahip erkeklerde inme-
mis testis, uterus ve fallop tiipleri gibi miiller kanal tiirevlerinin varhg ile karakteri-
zedir. Bu hastalik sikhikla miiller yapilarin regresyonunda rol oynayan anti-Miillerian
hormon (AMH) veya onun reseptorii olan AMH reseptor tip 2 (AMRHR2) genindeki
genetik bozuklugun sonucunda ortaya ¢ikmaktadir. Genetik nedenleri ortaya konul-
mus olgularm %45’ inde AMHR2 mutasyonu saptandig bildirilmektedir. En sik bag-
vuru bulgular: bilateral kriptorsidizm veya transvers testikiiler ektopidir. Uterus ve
tiiplerin varhg genellikle kriptorsidizm i¢in yapilan ameliyat sirasinda saptanmakta-
dir. Burada, bilateral inmemis testis nedeni ile yapilan laparoskopik girigim sirasinda
miiller yapilar (uterus ve fallop tiipleri) saptanan ve énceden bildirilen bir homozigot
AMHR2 mutasyonu tanmimlanan PMKS’li bir olgu sunulmustur.

Anahtar kelimeler: Anti-miillerian hormone, inmemis testis, Persistan miiller kana-
I sendromu

ABSTRACT

Persistent miillerian duct syndrome (PMDS) is a relatively rare form of a 46,XY
disorders of sex development and clinically characterized by undescended testes and
the presence of mullerian duct derivatives such as a uterus and fallopian tubes in
males with normal external genitalia. The disease is frequently caused either by the
genetic defect of the anti-miillerian hormone (AMH) or its receptor AMH receptor
type 2 (AMHR2) gene. AMHR2 mutations have been reported in 45% of genetically
proven cases with PMDS. The most common referral findings are bilateral cryptore-
hidism or transverse testicular ectopia. The presence of uterus and tubes is usually
detected during surgery for cryptorchidism. Herein we have presented a PMDS pati-
ent with previously reported homozygous AMHR2 mutation, in whom miillerian
structures (uterus and fallopian tubes) were detected during laparoscopic interventi-
on performed with the indication of bilateral undescended testis.

Keywords: Anti-miillerian hormone, undescended testis, persistent miillerian duct
syndrome
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Persistan (kalic1) miiller kanali sendromu (PMKS),
gorece nadir goriilen bir genetik hastalik olup, miiller
yapilarin (uterus fallop tiipleri, vajenin {iist kismi)
gerilememesi ile karakterize 46, XY cinsiyet farkli-
lasma bozuklugudur . PMKS genellikle miiller
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yapilarin intrauterin donemdeki gerilemesinde rol
oynayan anti-miillerian hormon (AMH) veya AMH
reseptor tip 2 (AMHR?2) genlerindeki fonksiyon kay-
bettirici mutasyonlar sonucunda ortaya c¢ikmaktadir
M, Transforming growth factor-f (TGF-P) ailesinden
olan AMH, sertoli hiicresinden iiretilmektedir ve
AMHR?2 iizerinden etki gostererek miiller yapilarin
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regresyonunu saglamaktadir ®¥. Siklig1 net olarak
bilinmemekle birlikte, PMKS’nin ilk tanimlandigin-
dan bu yana literatiirde yaklasik 200 olgu bulunmak-
tadir ©. En sik bagvuru bulgulari tek tarafli veya
bilateral inmemis testis, inguinal herni, transvers tes-
tikiiler ektopidir . Bu bulgulara sahip olgular, sik-
likla cocuk cerrahisi tarafindan yapilan diizelme
ameliyatlar1 sirasinda miiller yapilarin saptanmast
sonucunda PMKS tanist almaktadir . Bunun yanin-
da, hematiiri, hemospermi, karin agrisi, libido kaybi,
infertilite yakinmalart ile PMKS tanisi alan erigkin
olgular da bildirilmigtir 1=,

PMKS hastalarinin  %85’inden AMH veya
AMHR?2 mutasyonlari sorumlu iken, %15’inde etiyo-
lojik neden saptanamamaktadir . Genetik nedenleri
ortaya konulmus olgularin %45’ inin AMHR?2 mutas-
yonu oldugu bildirilmektedir ®. Bu iki durum klasik
olarak serum AMH diizeyine gore birbirinden ayril-
maktadir. Serum AMH diizeyinin ¢ok diisiik olmast
AMH gen mutasyonunu, normal veya yiiksek olmasi
ise AMHR2 gen mutasyonunu desteklemektedir 7.
AMHR2 12q13.13’te lokalize olup, 11 ekzondan
olusmaktadir 7. {1k ii¢ ekzon ekstraseliiler, dordiincii
ekzon transmembran, geri kalan kisimlar ise intrase-
liller yapiy1 kodlamaktadir . AMHR2 mutasyonlari
cogunlukla otozomal resesif olarak kalitilmaktadir,
ancak literatiirde baz1 olgularda otozomal dominant
ve X’e bagl gegis de bildirilmektedir ¢, Bu olgu
raporunda, bilateral inmemis testis nedeni ile yapilan
laparoskopik girigsim sirasinda miiller yapilari (uterus
ve fallop tiipleri) saptanan ve AMHR2 geninde
mutasyonu tanimlanan PMKS olgusu sunulmustur.

OLGU

On bes aylik ve bilateral inmemis testisi bulunan
haricen erkek goriintimlii olgu, cinsiyet gelisim
bozuklugu acisindan degerlendirilmek iizere Cocuk
Cerrahisi Boliimii tarafindan gonderildi. Hastanin
dogumdan bu yana bilateral inmemis testis agisindan
Cocuk Cerrahisi tarafindan takip edildigi, 2 hafta
once testislerin indirilmesi amaci ile laparoskopik
girisim yapildigi 6grenildi. Bu girisim sirasinda miil-
ler yapilar (uterus, fallop tiipleri) ve bilateral over
goriiniimlii gonad saptandigi (Resim 1) ve bunu lize-

rine gonad biyopsisi yapilarak ameliyatin sonlandiril-
dig1 bildirildi. Yirmi yedi yasindaki annenin ilk gebe-
liginden, miadinda ve 2800 g olarak dogan olgunun
anne-babasi arasinda akrabalik yoktu. Soyge¢misinde
benzer hastalik 6ykiisii bulunmuyordu.

Resim 1. Laparoskopi sirasinda saptanan uterus (b) ve
gonadlar (a, ¢).

Genital degerlendirmede gergin penis boyu 4.5
cm olciildii. Uretranin normal yerlesimde oldugu
goriildii. Hipoplazik yapida olan skrotumda veya
inguinal alanlarda gonad palpe edilemedi. Sistemik
muayenede ek bir 6zellik saptanmadi. Laboratuvar
incelemesinde folikiiler uyarict hormon (FSH) 1,27
IU/mL (1,27-19,26 1U/mL), liiteinlestirici hormon
(LH) <0,2 TU/mL (0,03-3,9 IU/mL), total testosteron
<0,1 ng/mL, dihidroepiandrostenodion-siilfat
(DHEA-S) 5,2 ug/dL (1-41 ug/dL), androstenodion
<0,30 ng/mL (0,6-3,1 ng/mL), 17-hidroksi-
progesteron 0,13 ng/mL (0,63-12,2 ng/mL) olarak
saptandi ve hastanin bu laboratuvar degerleri prepu-
bertal doneme gore normal olarak degerlendirildi.
Human chorionic gonadotropin (hCG) testi sonrasin-
da bakilan total testosteron diizeyi 3,39 ng/mL olarak
saptand1 ve bu testosteron yaniti normal olarak
(ATestosteron >1 ng/mL) degerlendirildi. Gonad
biyopsisinin normal testis histolojisi ile uyumlu oldu-
gu rapor edildi. Karyotipi 46, XY olarak saptandi.
AMH diizeyi 105 ng/mL (33 ,4-342,5) olarak ol¢iildii.
PMKS diisiiniilen olgunun AMHR2 geni birinci
ekzonunda daha once bildirilmig olan ¢.24G>A (p.
W8X) nonsense (anlamsiz) mutasyonu homozigot
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olarak saptandi (Sekil 1). Anne ve babanin AMHR?2
geninde c.24G>A (p.W8X) heterozigot mutasyon
saptand1 ve aileye genetik danigma verildi. Hasta,
miiller yapilar1 ¢ikarilmast ve orsiopeksi yapilmast
sonrasinda poliklinik izleme alindi.

53.817.740 bp 53.817.750 bp
| |

rrmpEEEEEER

I G G G ] C T 1 1 G G 6 c A T T A [ T 1 C [4

AMHR2

Sekil 1. Yeni nesil dizi analizi yontemi ile hastanin AMHR2
geninde saptanan homozigot ¢.24G>A (p.W8X) mutasyonu.

TARTISMA

Intra-abdominal yerlesimli testisler, miillerian
kalintilar ve normal erkek dis genital yapiya sahip
PMKS tanili olgumuzda daha once tanimlanmig bir
AMHR?2 mutasyonu saptandi (c.24G>A, p.W8X).
Bugiine kadar tanimlanmig 60°tan fazla AMHR?2 gen
mutasyonu bulunmaktadir . Hastamizda saptanan
nokta mutasyonu sonucunda, 11 ekzondan olusan bu
genin, birinci ekzonun 24. pozisyonundaki guanin
(G) niikleotidi adenin (A) niikleotidi ile yer degistir-
migstir. Bunun sonuncunda, triptofan aminoasidini
kodlayan UGG kodonu UGA stop kodonuna doniis-
miistiir ve protein sentezinin erken donemde sonlan-
masina yol agmistir. Bu mutasyon, bilateral inmemis
testis ve tek tarafli inguinal siglik nedeni ile bagvuran
ve transvers testikiiler ektopi saptanmig PMKS’li bir
olguda bildirilmektedir ““. Ayn1 mutasyon olmasina
ragmen, bu hastamizda her iki testis abdominal yerle-
simli saptanmustir. Testis inisinde 6nemli rol oynayan
AMH ve ilgili reseptorii olan AMHR?2’deki mutas-
yonlar farkl: kliniklere yol acabilmektedir.

Gestasyonun erken donemlerinde her iki cinsiyet-
te miiller ve wolf yapilar1 birlikte bulunmaktadir.
Erkek olgularda, gestasyonun yedinci haftasindan
sonra sertoli hiicrelerinden salgilanan AMH, ilgili
reseptorii olan AMHR?2 ile etkileserek miiller yapila-
rin regresyonunu saglamaktadir ©7. Buna karsilik,
AMH ve AMHR?2’deki fonksiyon kaybettirici mutas-
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yonlar varliginda miillerian kanal gerilemeyerek ute-
rus, fallop tiipleri, serviks ve vajen iist kismina fark-
lilagmaktadir . Bu patolojilere ek olarak bu hasta-
larda, testis inig anomalileri (bilateral inmemis veya
transvers testis) de siklikla saptanmaktadir 7D,
PMKS olgularindaki bu patolojinin, AMH’ nin etki
gosterememesi veya testislerin miillerian yapi kalin-
tilarina yapigsik kalmasindan dolay1 ortaya cikmis
olabilecegi ileri siiriilmektedir !'?).

Erkek cinsiyet gelisim bozuklugu olarak tanimla-
nan PMKS olgularinin %85’lik kisminda AMH veya
AMHR?2 genlerinde mutasyon saptanabilirken, geri
kalan kismina ise bu genlerde mutasyon saptanmadi-
&1 bildirilmektedir ®. Hangi gende bozukluk oldugu-
na dair karar, AMH diizeyine gore verilmektedir.
Genel olarak AMH diizeyinin ¢ok diisiik veya dlciile-
meyecek diizeyde olmast AMH gen defektini isaret
etmektedir ©7®. Ancak, literatirde AMH geninde
mutasyon saptanip normal AMH diizeyine sahip olgu
da bulunmaktadir *¥. Bu olgu raporunda saptanan
mutasyonun AMH sentezini engellemedigi, ancak
hormon aktivitesini bozarak biyoinaktif bir molekiile
neden oldugu 6ne siiriilmektedir. AMHR?2 mutasyon-
larinda ise reseptor aktivitesine gore serum AMH
diizeyi normal veya yiiksek beklenmektedir ©7-!D,
Literatiirde benzer mutasyon saptanan olguda AMH
diizeyi yiiksek bildirilmesine kargin, bu olgu raporun-
da AMHR2 mutasyonu (c.24G>A) saptadigimiz
olgunun AMH diizeyi normal siirlarda saptanmusgtir.
Erken bir stop kodon olusumu ile sonuglanan bu
mutasyon, reseptoriin sentezlenmemesini engelle-
mektedir. Bu nedenle, Korkmaz ve ark. (% tarafindan
ayni mutasyonun tanimlandigi olgudaki gibi, olgu-
muzda da serum AMH diizeyinin yiiksek olmasi
gerekirdi. Olgumuzdaki serum AMH (yar1 omrii
1,5-2 giin) ol¢timii hCG uyar testinden iki giin sonra
yapildi. Bu nedenle, uygulanan hCG sonrasinda artan
intratestikiiler testosteron diizeyinin, sertoli hiicrele-
rinden sentezlenen AMH’y1 giiclii bir sekilde inhibe
ettigi ve yiiksek olmasi beklenen serum AMH diize-
yinin normal sinirlara ¢ekilmis olabilecegini diisiin-
mekteyiz ‘419, Bu iligskiyi net olarak aciklayabilmek
icin, orsiopeksi sonrasinda, hCG testi ile sentezlenen
testosteron etkisinin gectigi bir donemde, serum
AMH diizeyinin yine 6l¢iilmesi planlandi. Ancak, bazi
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nedenlerden dolayi bu 6l¢iim gerceklestirilemedi.

Belirgin bir klinigi bulunmayan olgularda, ailenin
fark etmemesi veya rutin muayenelerde genital mua-
yenenin yapilmamast durumunda bu hastalik kolay-
likla atlanabilir. Cocukluk ¢aginda genellikle tesadiifi
olarak inmemis testis veya inguinal herni operasyon-
lar1 sirasinda saptanabilmektedir. Ender olarak, erig-
kin donemde de bildirilmektedir ©. Testislerin skro-
tum disinda yerlesti§i durumlarda, yagamin altinct
ayindan sonra tedrici olarak germ hiicre kaybr ger-
ceklesmektedir 9. Bununla birlikte, testis skrotom-
dan ne kadar uzaga yerlesirse, germ ve leydig hiicre
kaybinin ve infertilite riskinin o kadar yiiksek oldugu
ileri siiriilmektedir (9. Infertilite nedeni ile bagvurup
PMKS tanist konulan inmemis testisi saptanan eris-
kin olgularda sperm sayisinin ve testosteron sentezi-
nin etkilenmis oldugu bildirilmektedir ©%!'7. Her iki
testisi abdomende yerlesik bulunan olgumuzun yapi-
lan gonad biyopsisinde, seminifer tiibiillerinin histo-
lojisi ve germ hiicrelerinin normal yapida oldugu
rapor edildi. Bunun yaninda, olgumuzun germ hiicre-
leri hakkinda net bilgi verebilmek i¢in testisler indi-
rildikten sonra uzun siireli izlem ve puberte sonrasi
sperm sayilarmin degerlendirilmesi gerekmektedir.
Ayrica, operasyon sirasinda miiller kalintilarina yapi-
stk halde bulunan testislerin serbestlestirilip skrotu-
ma indirilmesi sirasinda da yap1 ve fonksiyonlarinin
etkilenebilecegi goz ardi edilmemelidir.

Infant donemde bu olgularin testis ve miiller
kalint1 histolojisi normal iken erken miidahale edil-
mez ise zaman i¢inde malign degisim gosterebildigi
bilinmektedir. Bu olgulardaki malign degisim sikligi-
nin yagla birlikte artmakla beraber, %5-18 arasinda
oldugu bildirilmektedir (V. Bu hastalarda embriyonel
karsinom, seminom, yolk salk tiimorii ve teratom
gelistigi rapor edilmektedir Y. Bir ¢alismada, inme-
mis testis olgularindaki tiimor gelistirme riskinin
abdominal testis yerlesimli olgularinda ingtiinal yer-
lesimli olanlardan daha yiiksek oldugu ve bu riskin
testisin indirilmesi sonrasinda da devam ettigi ileri
stirtilmektedir '®. Bu olguda, yapilan testis biyopsi-
sinde histolojik ve immiinohistokimyasal degerlen-
dirmesinde tiimor bulgusu saptanmadi. Ameliyat
sonras! tiimor gelistirme riskinin ortadan kalkmamasi
nedeni ile diizenli araliklar ile izlemine devam edil-

mesi planlandi.

Sonug olarak, bu olgu raporu ile erkek fenotipinde
olan ve bilateral inmemis testis olgularinda i¢ genital
yapilarin olasi cinsiyet gelisim bozukluklart agisin-
dan erken donemde (ilk 6 ay) degerlendirilmesi
gerekliligini ve olas1 riskler (infertilite, testikiiler
malignite riski) acisindan erken miidahalenin 6nemi-
ni vurgulamak istedik.

Not: Bu olgu raporu 26-30 Nisan 2017 tarihinde
Antalya’da diizenlenen XXI. Ulusal Pediatrik
Endokrinoloji Kongresi’nde sunulmustur.

Hasta Onay1: Hastadan bilgilendirilmis onam formu
almmustir.

Cikar Catismasi: Yazarlar bu makale ile ilgili olarak
herhangi bir ¢ikar catismasi bildirmemistir.

KAYNAKLAR

1. Farikullah J, Ehtisham S, Nappo S, Patel L, Hennayake S.
Persistent Mullerian duct syndrome: lessons learned from
managing a series of eight patients over a 10-year period and
review of literature regarding malignant risk from the
Miillerian remnants. BJU Int 2012;110:1084-1089.
https://doi.org/10.1111/j.1464-410X.2012.11184 x

2. Rey RA, Grinspon RP. Normal male sexual differentiation
and aetiology of disorders of sex development. Best Pract
Res Clin Endocrinol Metab 2011;25:221-238.
https://doi.org/10.1016/j.beem.2010.08.013

3. Nalbantoglu O, Demir K, Korkmaz HA, Biiyiikinan M,
Yildiz M, Tung S, et al. A novel mutation of AMH in three
siblings with persistent Mullerian duct syndrome. J Pediatr
Endocrinol Metab 2015;28:1379-1382.
https://doi.org/10.1515/jpem-2014-0501

4. Kaul A, Srivastava KN, Rehman SM, Goel V, Yadav V.
Persistent miillerian duct syndrome with transverse testicular
ectopia presenting as an incarcerated inguinal hernia. Hernia
2011;15:701-4.
https://doi.org/10.1007/s10029-010-0707-7

5. Demir O, Kizer O, Sen V, Esen AA. Persistent mullerian duct
syndrome in adult men diagnosed using laparoscopy. Urology
2011;78:566.
https://doi.org/10.1016/j.urology.2010.11.015

6. Smith-Harrison L, Patel MS, Smith RP, Schenkman NS.
Persistent Miillerian duct structures presenting as hematuria
in an adult: Case report of robotic surgical removal and revi-
ew of the literature. Urol Ann 2015;7:544-6.
https://doi.org/10.4103/0974-7796.164859

7. Mazen I, El-Gammal M, McElreavey K, Elaidy A, Abdel-
Hamid MS. Novel AMH and AMHR?2 Mutations in Two
Egyptian Families with Persistent Miillerian Duct Syndrome.
Sex Dev 2017;11:29-33.
https://doi.org/10.1159/000455019

245



10.

11.

12.

13.

Josso N, Rey RA2, Picard JY. Anti-mullerian hormone: a
valuable addition to the toolbox of the pediatric endocrinolo-
gist. Int J Endocrinol 2013;2013:674105.
https://doi.org/10.1155/2013/674105

. Messika-Zeitoun L, Gouédard L, Belville C, Dutertre M,

Lins L, Imbeaud S, et al. Autosomal recessive segregation of
a truncating mutation of anti-Miillerian type II receptor in a
family affected by the persistent Miillerian duct syndrome
contrasts with its dominant negative activity in vitro. J Clin
Endocrinol Metab 2001;86(9):4390-7.
https://doi.org/10.1210/jcem.86.9.7839

Korkmaz O, Ozen S, Ozcan N, Bayidir P, Sen S, Onay H, et
al. Persistent mullerian duct syndrome with transverse testi-
cular ectopia: a novel amh receptor mutation. J Clin Res
Pediatr Endocrinol 2017 Jan 17.
https://doi.org/10.4274/jcrpe 4058

Josso N, di Clemente N, Gouedard L. Anti-Mullerian hormo-
ne and its receptors. Mol Cell Endocrinol 2001;179:25-32.
https://doi.org/10.1016/S0303-7207(01)00467-1

Behringer RR, Finegold MJ, Cate RL. Mullerian-inhibiting
substance function during mammalian sexual development.
Cell 1994;79:415-25.
https://doi.org/10.1016/0092-8674(94)90251-8

Menabo S, Balsamo A, Nicoletti A, Gennari M, Pirazzoli P,
Cicognani A, et al. Three novel AMH gene mutations in a
patient with persistent mullerian duct syndrome and normal
AMH serum dosage. Horm Res 2008;70(2):124-8.

246

14.

15.

16.

17.

18.

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):242-246

https://doi.org/10.1159/000137664

Claes A, Ball BA, Almeida J, Corbin CJ, Conley AJ. Serum
anti-Mullerian hormone concentrations in stallions: develop-
mental changes, seasonal variation, and differences between
intact stallions, cryptorchid stallions, and geldings.
Theriogenology 2013;79:1229-1235.
https://doi.org/10.1016/j.theriogenology.2013.03.019

Young J, Chanson P, Salenave S, Noel M, Brailly S,
O’Flaherty M, et al. Testicular anti-mullerian hormone secre-
tion is stimulated by recombinant human FSH in patients
with congenital hypogonadotropic hypogonadism. J Clin
Endocrinol Metab 2005:90:724-8.
https://doi.org/10.1210/jc.2004-0542

Wilkerson ML, Bartone FF, Fox L, Hadziselimovic F.
Fertility potential: a comparison of intra-abdominal and int-
racanalicular testes by age groups in children. Horm Res
2001;55:18-20.

https://doi.org/10.1159/000049958

Patil V, Muktinaini S, Patil R, Verma A. Persistent Miillerian
duct syndrome: A case report. Indian J Surg 2013;75:460-
462.

https://doi.org/10.1007/s12262-013-0831-6

Giwercman A, Bruun E, Frimodt-Mgller C, Skakkebaek NE.
Prevalence of carcinoma in situ and other histopathological
abnormalities in testes of men with a history of cryptorchi-
dism. J Urol 1989;142:998-1001.
https://doi.org/10.1016/S0022-5347(17)38967-X



Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017, 7(3):247-250
doi:10.5222/buchd.2017.247

Editore Mektup

Combined use of genetic and immunohistochemical
analysis is a critical step in differential diagnosis of

sarcoglycanopathies

Genetik ve immiinohistokimyasal incelemelerin birlikte
kullanimm sarkoglikanopatilerin ayirici tamisinda onemli bir

basamaktir

Giilden DINIZ!, Aycan UNALP?, Filiz HAZAN?, Figen OZGONUL!, Sabiha TURE?, Galip AKHAN?

"Tepecik Egitim ve Arastirma Hastanesi, Patoloji ve Pediyatrik Noroloji Béliimii, Tzmir )
2Izmir Dr. Behget Uz Cocuk Hastaliklart ve Cerrahisi Egitim ve Arastirma Hastanesi, Pediyatrik Noroloji ve Genetik Boliimii, [zmir

[zmir Katip Celebi Universitesi, Noroloji Ana Bilim Dali, Izmir
Dear Editors,

As essential components of the membrane integ-
rity during muscular contraction, sarcoglycan (SGC)
proteins at the cell membrane form a subcomplex
closely linked with the dystrophin- associated glycop-
rotein (DAG) complex . Deficiencies of alpha-,
beta-, delta-, and gamma- sarcoglycans cause autoso-
mal recessive (type 2) limb- girdle muscular dystrop-
hies (LGMDs) and no definitive treatment exists for
LGMDs 2. Physical therapy, stretching exercises
which increase range of motion of affected structu-
res, and also prevent contractures, anti-obesity mea-
sures, surgical treatment of orthopedic complications,
mechanical and/or respiratory armamentorium to
ease ambulation, mobility, and respiration are among
some of the therapeutic approaches used to prolong
survival and improve quality of life. The patient sho-
uld be closely observed for the development of cardi-
ac involvement such as cardiomyopathy, and also
emotional support should be provided @. In the diffe-
rential diagnosis of LGMDs most commonly seen
Duchenne and Becker muscular dystrophies (DMD/
BMD) should be considered. However differential
diagnosis can not be made among these entities based

solely on clinical information. Therefore immunohis-
tochemical staining of muscle biopsy specimens is
mandatory for accurate diagnosis 1.

In our earlier study, we reported 20 clinically
diagnosed muscular dystrophy patients (4 siblings)
with defective gamma- sarcoglycan expressions
found in the histopathological examination of their
muscle biopsy specimens ©®. Although there were
defective expressions of gamma-sarcoglycan protein
in all biopsy specimens, the culprit genetic defects
could be determined in only nine of them. Most cases
had silent homozygous or heterozygous mutations
@7 After this report, we have also diagnosed 19 new
patients (3 siblings) with LGMD. Interestingly some
of these patients presented with multiple sarcoglycan
defects ®19_ In addition, dystrophin gene mutations
were determined in a sibling who demonstrated per-
manent gamma-sarcoglycan deficiency with normal
dystrophin expression as detected on the histopatho-
logical examination of the muscle biopsy specimen
(Table 1).

All histopatological examinations of muscle biop-
sies were performed at Pathology Laboratories of
Behcet Uz Children’s Hospital and Tepecik Hospital.
Genetic analyses were performed at Duzen Laboratory
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Table 1. Histopathologic and genetic features of patients.

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):247-250

Patient Age Sex CK Defectiive Defective gene Genetic pathology Gene defects
SGC (IHC)

GK 21 F 5300 gamma gamma compound heterozygosity R116H(c.G347A) maternal
S287N(c.G860A) paternal
1218T(c.T653T) maternal

MY 6 M 4500 gamma gamma compound heterozygosity R116H(c.G347A) paternal

S287N(c.G860A) paternal+
maternal

SD 9 M 15000 gamma - - -

DAC 1 M 17500 gamma gamma heterozygot ¢.G860A (S287N)

FK 1 M 5000 gamma gamma and alpha heterozygot ¢.G347A (R116H) SGCG/

duplication of exon 10
SGCA
KS/KS 8/5 M/M  2200/6100 gamma gamma heterozygot c.G347A (R116H)
MK/IK 6/8 M/M 5000/13000 gamma gamma compound heterozygosity ¢.808-801DELGT
Exon 8 LOH
NU 7 F 10000 gamma gamma compound heterozygosity R116H(c.G347A)
S287N(c.G860A)/duplication
of exon 1-10 SGCA

OH 10 M 7500 gamma alpha - Intragenic amplification

SGCA
iT 6 M 11000 gamma - - -
ARU 10 M 7500 gamma gamma silent mutation c.T312G

¢.T705C

YO 2 M 1312 gamma gamma heterozygot and silent mutation c.G347A (R116H)

c.T705C

NSO 7 F 11000 gamma gamma silent mutation c.T312G

¢.T705C

AT/NT 2/6 F/M 7500/15700 gamma gamma homozygot c.525delT

EK 3 F 13000 gamma gamma Silent mutation c.T312G

¢.T705C

AE/AE 6/8 M 35000/13000 gamma gamma Silent mutations c.T312G

¢.T705C(L235L)
c.T228C

EG/OG 11/7 M/M  9000/7000 gamma dystrophin Homozygot deletion Deletions of exon 45- 47

CG 1 M 11000 All SGCs beta homozigot gene deletion Total gene deletion SGCB

TA 5 M 15000 alpha and gamma alpha homozygot novel deletion Deletion of 3. Exon, SGCA

FC/SC  8/6 M/M 16000 alpha and gamma alpha homozygot novel mutation  ¢.226 C>T (p.L76 F) SGCA

Iy 12 M 1700 gamma gamma heterozygot. ¢.T312G(L104L)

MMK O F 200 beta beta heterozigot intronic ¢.244-21 T/C d (rs225170)

ID/RD 7 F 24068 alpha and gamma alpha Homozygot mutation ¢.G101A (R34H)

Al 4 M 1189 alpha alpha Homozygot mutation ¢.C850T (R284C)

NM 9 F 5323 gamma gamma Homozygot mutation c.G848A (C283Y)

7G 5 F 250 All SGCs gamma Heterozygot mutation c.G347A (R116H)

BE 3 F 5313 All SGCs gamma and beta compound heterozygosity ¢.T312G (L104L)rs1800351

(gamma) and homozygot ¢.G860A (S287N)/
mutations (beta) c. G265A (V89M) SGCB

EB 14 F 250 beta beta Intronic difference ¢.T244-21C (rs225170)

HK 1 F 7000 alfa and gamma alfa heterozygot and silent mutation c.G347A (R116H)

¢.T705C(L235L)

LC 21 F 600 gamma beta Homozigot. mutation C.265.G/A (V89M) SGCB

SB 26 F 800 Alpha and gamma beta Intronic difference ¢.244-21 T/C i (rs225170)

ZS 6 M 500 beta gamma compound heterozygosity c.G347A (R116H)

(gamma) c.G860A (S287N)/

from January 2007 through December 2014.
Immunohistochemical analysis (IHC) was repeated
to confirm the diagnosis. Individual patient database
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was reviewed in all cases, and clinical information of
patients was recorded including age, gender, detailed
family history and consanguinity. Neurological exa-



G. Diniz et al., Combined use of genetic and immunohistochemical analysis is a critical step in differential diagnosis of sarcoglycanopathies

mination and laboratory findings were also evalua-
ted. We tried to determine the spectrum of genetic
defects in immunohistochemically proven cases of
sarcoglycanopathies, to correlate the findings with
clinical phenotypes and to display the regional diffe-
rences as for the clinical, histopathological, and gene-
tic characteristics of sarcoglycanopathies 112,

As a known fact because of the potential variati-
ons in residual SGC expressions, genotyoe of sar-
coglycanopathies can not be predicted accurately
based solely on variable SGC expressions. Therefore,
immunoanalysis of skeletal muscle sections for four
SGCs must be performed 7. Besides, concomitant
reduction in the levels of dystrophin, and any SGC
may play a critical role in the differential diagnosis of
dystrophinopathies among sarcoglycan-deficient
LGMDs. Therefore, it is a challenging issue to disc-
riminate between an entity of dystrophinopathy cau-
sed by defective expressions of SGCs and a LGMD
induced by defective expression of dystrophin. Since,
siblings of this series demonstrated dystrophin gene
deletions, despite normal sarcolemmal dystrophin
staining pattern, dystrophinopathies were also consi-
dered in the differential diagnosis.

Patients with LGMD or primary dystrophinopat-
hies may not be differentiated based on clinical evi-
dence. Probably, many male patients with LGMD
might be underestimated, and these patients might be
misdiagnosed as having DMD or BMD ®19_If these
patients can be subjected to appropriate immunohis-
tochemical examinations and molecular analysis,
then normal staining pattern of dystrophin can be
revealed, and an autosomal recessive mode of inheri-
tance can be disclosed. On the contrary, patients with
dystrophinopathy may demonstrate normal - regional
absence or mosaic pattern of sarcolemmal staining
patterns with anti-SGC antibodies. These variations
in staining may signify that cell membrane- associa-
ted dystrophin glycoprotein complex may have diffe-
rent abnormal presentations . Therefore, accurate
diagnosis requires careful analysis using immunohis-
tochemical staining in combination with genetic
study 2. In addition, we must keep on mind that,
there can be some neuromuscular diseases presented
with focal sarcoglycan defects as detected during

immunohistochemical analysis of muscle biopsy spe-
cimen ¥,

In summary, as an important corollary not only
the primarily deficient SGC gene, but also all related
genes should be analyzed. Besides, patterns of gene-
tic complexity associated with LGMDs should be
considered in the differential diagnosis of muscular
dystrophies 481019,
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PTPN11 geninde Heterozigot mutasyon saptanan

Noonan sendromu olgusu

A case of Heterozygous mutation of Noonan syndrome in

PTPNI11 gene

Hiiseyin Anil KORKMAZ

Balikesir Atatiirk Devlet Hastanesi, Pediatri Endokrinoloji Boliimii, Balikesir

Noonan sendromu hiicre proliferasyonu, farklilas-
masl, yasami ve metabolizmasi ile iligkili sinyal ileti-
minde gorevli ras iligkili mitojen-aktiveli protein
kinaz yolagindaki mutasyonlardan kaynaklanan oto-
zomal dominant gegigli genetik bir hastaliktir.

Anne ve babasi arasinda akrabalik olmayan kiz
olgu boy kisalig1r olmast nedeniyle ¢ocuk endokrin
poliklinigine yonlendirildi. Saglikli bir annenin ilk
gebeliginden sezaryen ile otuz sekizinci gestasyon
haftasinda 2300 g dogan 15 yasinda kiz olgunun,
Oykiistinden pediatri kardiyoloji boliimiinde, valviiler
pulmoner stenoz ve mitral yetmezlik tanilariyla
izlendigi ve infant doneminde kardiyak operasyon
cm (<3 p), boy SDS: -4,73, agirlik: 28,7 kg ((<3 p),
agirlik SDS: -5,31 olarak saptandi. Hedef boy: 150,65
ve hedef boy SDS: -1,95 olarak saptandi. Dismorfik
yiiz gorlinlimii olan olgunun fizik incelemesinde,
yele boyun, hipertelorizm, epikantus, asagi doniik
palpepral fissiirler, diisiik ve arka rotasyonlu kulak,
ticgen yiiz, mikrognati, yiiksek damak, ayrik meme
baslari, kardiyak operasyon skari ve pektus ekskava-
tum saptandi (Sekil 1). Boy kisaligina yonelik yapi-
lan incelemelerde, tam kan sayimi, biyokimyasal
analizi ve tiroid fonksiyon testleri normal saptandi.
Fizik muayene bulgular1 Noonan sendromu ile uyum-
lu olmasi nedeniyle yapilan genetik calismada
PTPN11 geninde p.D61G heterozigot mutasyonu

belirlendi. Noonan sendromu tanisi olan olguya boy
kisaligi olmasi ve boy uzama hizlarinin yetersiz
olmasi nedeni ile 45 mikrogram/kg/doz biiylime hor-
monu tedavisi baglandi.

i e .
Sekil 1. Noonan sendromu olgusunun fenotipik goriiniimii.

Bu calismada, kisa boyu, kraniofasiyal anomalile-
ri ve dismorfik bulgulari ile Noonan sendromu tanisi
konan kiz olgu sunulmustur. Siklar ve ark.’nin (" yap-
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t1g1 Ulusal Noonan sendromlu hastalarin klinik 6zel-
liklerinin incelendigi ¢ok merkezli calismada, 124
olguya karakteristik yliz gOriiniimii ve kisa boyu
olmasi ile tant konulmugtur. Hastamizda boy kisaligi,
yele boyun, pektus ekskavatum, ayrik meme baglari,
valviiler pulmoner stenoz ve dismorfik yiiz goriinii-
mii nedeni ile Noonan sendromu tanist aldi ve
PTPN11 geninde heterozigot mutasyon saptanarak
tan1 dogrulanmigtir. Noonan sendromu olan olgularda
biiylime hormonu eksikligi, noérosekresyon bozuk-
luklar1 ve biiylime hormonu insensivitesi boy kisali-
gindan sorumludur ®. Bazi klinik g¢alismalarda,
PTPNI11 geninde mutasyon saptanan Noonan send-
romlu olgularm kisa boya, diisiik IGF-1 diizeylerine
ve normal veya yiiksek biiylime hormonu diizeyleri-
ne sahip oldugu gosterilmistir @, Ulusal Noonan
sendromlu olgular incelendiginde, 47 olgu biiylime
hormonu tedavisi almig ve biiylime hormonu tedavisi
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Sekil 2. Noonan sendromu olgusunun biiyiime egrisi.
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alan olgularda 6nemli oranda boy kazanc1 saglamistir
M. Olgumuza 45 mikrogram/kg/dozunda biiyiime
hormonu tedavisi bagland1 ve 8 cm/y1l boy uzamasi
saptand1 (Sekil 2). Tartaglia ve ark.’nin @ yaptigi
Noonan sendromlu PTPN11 geninde mutasyon sap-
tanan olgularin genotip-fenotip korelasyon caligma-
sinda, %70,6’sinda pulmoner stenoz ve %78’ inde
pektus deformitesi saptanmistir. Olgumuzda da pul-
moner stenoz ve pektus ekskavatum deformitesi
mevcuttu. Noonan sendromu olan olgulara boy
kazanci saglamak ve erken tani almalar i¢in farkin-
dalik saglanmali, biiylime hormonu tedavisi baglan-
malidir.
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Temassiz kizilotesi termometre, 141
Transversus abdominis plan bloku, 203

U

Ug-yan sinir anastomozu, 209
Ultrasonografi, 203

Uzamus febril miyalji, 164

\Y%

Vida yiv sayist, 39

Vokal kord palsi, 209
Vokal kord paralizisi, 209
Viicut sicaklik ol¢timii, 141

Y

Yasam i¢i kan basinci izlemi, 191

Yagam kalitesi, 133

Yayginlik, 15

Yenidogan, 53,236

Yumurta alerjisi, 129

Yiiksek coziiniirliikli optik koherans
tomografi, 69
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Atypical hand-mouth-foot disease, 157

B

Bilirubin encephalopathy, 236

Birth injury, 53

Body temperature measurement, 141
Breast milk, 22

Breastfeeding success, 183
Breastfeeding, 183
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C

Cardiovascular effects, 121
Cathecolamin, 65

Cathepsin-D, 95

Catheter, 147

Child patient, 105

Child, 101,215

Childhood, 169

Children welfare, 77

Children, 1,8,45,141,147,178,191
Chitotriosidase, 95

Comorbidity, 15

Complication, 147

Congenital retinoschisis, 69
Congenitally corrected transposition, 86
Consensus, 169

Cystic fibrosis, 215

D

Day care surgery, 29
Differential diagnosis, 152
Disinfection, 221

Dr. Behcet Uz, 77

E

Eczema herpeticum, 157

Egg allergy, 129

Electrolyte, 22

ELISA, 95

End-to-side nerve anastomosis, 209
Enterovirus, 157

Exchange transfusion, 236

F

Fall in hospital, 105

Fall risk scale, 105

Familial Mediterranean fever, 164
Femoral, 147

Fever, 141

Free nerve graft, 209

G

Galectin-3, 95

Girl child, 197
Grayanotoxin-III, 121

H
Health care plans, 77
Health care policies of the Turkish

VIII

republic period, 77
Health, 8
High-resolution optical

tomography, 69
Hypertension, 191

coherence

I

Immigration, 8
Immunohistochemistry, 152
In-situ fixation, 39

Indirect hyperbilirubinemia, 236
Information level, 29

Inguinal hernia, 203

Inhalation, 221

Intravenous immunoglobulin, 113
Ischemic stroke, 178

K
Kawasaki disease, 113
Ketogenic diet, 169

L
Laryngeal re-innervation, 209
Liking, 45

M

M470V, 215

Macula, 69

Mad honey, 121
Measles-rubella-mumps vaccine, 129
Mold, 101

Mother, 29

MPS, 95

Mucopolysaccharidoses, 95

N

Nebulizers, 221

Nerve transposition, 209

Neural tube defect, 227

Newborn, 53,236

Non-contact infrared thermometer, 141
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Onikomadesis, 157

P

Pars plana vitrectomy, 73

Pediatrics, 221

Persistent miillerian duct syndrome, 242

Polymorphic ventricular tachycardia, 65
Post-stroke epilepsy, 178
Postoperative analgesia, 203
Preschool age, 15

Prevalence, 15

Preventive medicine, 77

Primary epiploic appendagitis, 161
Probiotics, 1

Prolonged febrile myalgia, 164
Psychiatric disorder, 197
Psychiatric nurse, 197
Psychopharmachology, 15
Pulmonary stenosis, 86

Q
Quality of life, 133

R

Recurrent nerve, 209
Refractory seizure, 169
Renal scar, 191

Risk factors, 53,178

S

Screw threads, 39

Secondary neurulation, 227
Self-efficacy, 133,183

Sexual abuse, 197

Skin prick test, 129

Slipped capital femoral epiphysis, 39
Sub-ILM hemorrhage, 73

Syncope, 65

T

Teachers, 45

Torsion of appendices epiploicae, 161
Transversus abdominis plane block, 203

U
Ultrasonography, 203
Undescended testis, 242

\Y%
Vocal cord palsy, 209
Vocal cord paralysis, 209

W
Weight perception, 133





