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PuHONMKBOpEA - 0030p HA AMATHOCTUYHU METOAMN U
NpeAcCTaBAHE HA KAMHUYHM CAyyau OT NpakTMKaTa

Cerebrospinal Fluid Rhinorrhea — Diagnostic Metodes Review and Clinical Cases Demonstration

Jxambazos K., Tonanosa A., Mapkos C.

YMBAJ1 ,Cs. leopru” - EAl - Mnosaus, Kateapa no ywHu, HOCHU 1 rvpaeHn bonectn keM MY - [Tnosans
KnuHuka no yiwHu, HOCHM M rvpsieHn 6onectu

Dzambazov K, Markov S, Topalova A.

ENT Department
UMHAT ,St. George” Plovdiv

Pe3rome

Bveeoenue: PunonukBopesra € H3THYaHE Ha LepeOpOCIMHAIHA
TeYHOCT (JIMKBOP) OT cy0apaxHOMJAIHOTO MPOCTPAHCTBO B OKOJIO-
HOCHHTE CHHYCH U BIIOCJICCTBHE B HOCHAaTa KyxuHa. OnpeiessHeTo
Ha TOYHATa JIOKaJIu3auus Ha Jedekra Ha puHOOa3ara HpecTaBisiBa
BUHATU CEPUO3eH MpoOJIeM U MPABUIHUAT N300p HA METOJ] Ha Juar-
HOCTHKA CTOU B OCHOBATa Ha YCICIIHOTO XUPYPTHYHO JICUCHHE.
Len: Bp3 ocHOBa Ha COOCTBEHUsI ONUT U Ha 0a3ara Ha JIMTEPATypHU
JAHHU TIPEACTaBsIME 0030p Ha JUArHOCTUYHHMTE METOIH IPU PHHO-
JIMKBOPES M TAXHOTO MPAKTHYHO 3HAYCHHE.

Mamepuan u memoou: 3a nepuona or 20002015 r. 8 Kiimankara
mo YHI-6omnectu kbMm YMBAJIL ,,Cs. I'eopru* EAJ] — IlnoBaus ca
JUarHoCTUIMpaHu obmo 18 ciyuyast Ha puHONMKBopes. [Ipeobnania-
BAlllU Ca CHOHTAHHY TAaKHMBA U BCJICICTBUC HA HEOIUIACTHYCH IIPOLIEC.
CpoTHOIIEHHETO MBKe keHHu € 5:13. [Ipu BCcHUKM mamueHTH KaTto
METO/IM HAa JMArHOCTHKA €A M3IOJI3BAHU IIIOKO30-OKCHA3eH TECT
Ha HOCEH CEKPET, KOMITIOTEPHA ToMOrpadusi ¢ BUCOKA Pa3JeIUTeIHa
CIOCOOHOCT, KaTo MpH €AWH € MPHIOKEH (IyopeciienH HHTpare-
KaJHO C TIOCIeaBallla €HJOCKONCKAa EHIOHA3alHa Bepu(UKaLus.
Ot 18-te ciyuast Ha PUHOIMKBOpEs 4-pH JEOIOTHPAT C PHHOICHEH
MeHUHTUT. [Ipu BCHUKHM € OCBIIECTBEHO €HIOHA3aJIHO XUPYPTHYHO
JIedeHHe — IUIACTHKA Ha Jypa MaTep.

Pesynmamu: Ilpu 14-Te or cirydauTe IUIACTHKATa Ha Jypa Marep
e ycIielHa cieJ mbpBara onepauus. He ce ycraHoBsiBa M3THYaHe
Ha JIMKBOP. EHIOCKONCKHUST OINIe] IMOKa3Ba CUTYPHO 3aTBapsiHE Ha
nedekra. [Ipu ocrananute 3 ciydas pUHOJIUKBOPESTA HEPCHCTHPA-
mie, a Opy eIUH Ciy4Yall PeMIMBUPA CJEA SJHOTOIMIICH IEPHOI.
Cries MOBTOPHA €HIOCKOIICKA HHTEPBEHLNS TToCIeBa 1eGUHITHBHO
CIMpaHe Ha U3THYAHETO Ha JIUKBOP.

H3600u: CbBpeMEHHHTE AMATHOCTHYHM TECTOBE M EHIOCKOICKU
€HJIOHA3aJIHM METOM Ha IIACTHKA C AJIOTEHEH MaTepual Mo3BOJISIBAT
OTHOCHTEIHO CUT'YPHO JTOKa3BaHE U JIOKAIU3HPAHE Ha Ie(EKTUTE Ha
puHOOa3ara u A1e(UHUTHBHOTO UM JICUCHHE ITPU HUCHK MOPOUIUTET
1 HUBO HA KOMIUTHKALUH.

Knrouoeu dymu: puHonuksopes, uepedpocnuHanta GpucTysa, eHio-
Ha3aJHa XUPYPrus, MHTPATEKAIHO PUIOKEHHE Ha (IIyopecLierH.

Abtract

Introduction: Cerebrospinal fluid rhinorrhea means a cerebrospinal
fluid leakage from subarachnoid space into paranasal sinuses and
from there into the nasal cavity. The exact localization of the rhino-
basis defect causing cerebrospinal leak is always a serious problem
and the exact choice of the diagnostic method lays in the base of the
surgical success.

Aim: Using our experience and literature data, to review cerebrospinal
fluid rhinorrhea diagnostic methods and their practical importance.

Material and methods: For the period 20002015 year in the ENT
department of UMHAT ,,St. George* Plovdiv 18 cerebrospinal fluid
rhinorrhea cases have been diagnosed. Most of them were spontane-
ous or caused by neoplasm development. The correlation men to
women was 5:13. In all cases several diagnostic methods were used
— glucose oxidase test, high-resolution computed tomography (CT),
in one case intrathecal fluorescein was used followed by endoscopic
endonasal verification. Four of all 18 cerebrospinal fluid rhinorrhea
cases arise with symptoms of rhinogenic meningitis. Al patients
underwent endonasal surgical treatment — dura matter closure.

Results: In 14 cases there was successful dura matter closure after the
first surgery. No fluid leakage was detected. The endoscopic exam
showed definitely closure of the defect. As for the rest cases, in 3 of
them the cerebrospinal fluid rhinorrhea persisted postoperatively and
in one case there was recurrence after one year. After another endo-
scopic surgery an definite leakage stop was achieved in all cases.

Conclusions: Modern diagnostic tests and endoscopic endonasal
methods for closure with alogenic material permit relatively sure
prove and localization of the rhinobasis defects and its definitive
treatment, with low mortality and complications rate.

Key words: Cerebrospinal fluid rhinorrhea, fistula cerebroslinalis,
endonasal surgery, intratecal fluorescein. administration.
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BuBenenue

PunonukBopesiTa € maroJOru4eH Mpolec, Xapak-
TepU3Mpalll ce ¢ M3THYaHE Ha liepeOpocHuHaIHa
TEYHOCT (JTMKBOpP) B HOCHAaTa KyXWHA MU OKOJIO-
HOCHUTE CHUHYCH, BCJIEJACTBHME Ha MAaTOJOTHYHA
KOMYHHKAIMS MEXIy CyOapaXxHOHMIATHOTO MPOC-
TPAaHCTBO M HOCHara KyxuHa. [IbpBuTe mMyoOanKy-
BaHM CJIyuyad Ha pUHOIUKBOpes ca mpe3 1826 1. ot
Miller, mocnensan ot King npe3 1834 r. u TomcbH
mpe3 1899 r.

Cnopen eTHOJIOTHSITa PUHOJIUKBOpEATA MOXKE
na ObIe C TpaBMAaTH4eH NpoM3Xo[] (Haii-uecra
80-90%), BpomeHa (BpojgcHa JT00pOKayeCTBEHA
WHTpaKpaHUalHA XHUIEPTEH3Msl, MEHHMHIOLENE),
CIIOHTaHHA, STPOT€HHA WJIM BCJIEJICTBUE HA HEOTI-
na3ma.

JledexkThbT Ha W3TUYAHE HA JIMKBOP MOXE Ja €
JOKaNU3UpaH B KpuOpudopMmeHaTa IJIacTHHA,
€TMOUJIAITHUS TAOUPUHT, GPOHTAIHUS WU C(HEHO-
WIAITHHS CUHYC.

PunonukBopesita e 00Bbp3aHa C BUCOKA CMBPTHOCT
NIPU Pa3BUTHETO HA MEHUHTUT U MO3bUEH adciec,
ACOITMUPAHHU C acCICHAMPANTN HHDEKIUH.
VYCrenHoTo XUpypruyHo JIeUeHHEe Ha PHUHOIUKBO-
pesiTa € B Mpsika 3aBUCHMOCT OT TOYHATa Mpeaore-
paruBHa Tomorpa)cka JUarHOCTUKA, KOETO € B
Kopenanus ¢ MpaBWIHUS H300p Ha JAUAarHOCTUYCH
QJITOPUTHM.

OnepaTUBHOTO JIeYEHUE HA PUHOJIHUKBOpPESTA
BKJIIOYBA EKCTPaKpaHHWAJICH, WHTPAaKpaHHAJICH W
€HJIOCKOIICKH €HI0Ha3aJIeH TOIXO0I.
WHTpakpaHUamHUAT JOCTBII € ONKMCAaH 32 IbPBU
T oT Dandy mpe3 1926 r. (ycnemnu oxono 60%
OT perucTpupaHuTe ciaydan), a mpe3 1948 r. Dolh-
man TpbBB CHhOOIIABa 3a YCIEMIEH EKCTpaKpaHU-
areH moxxon W momynsipusupan ot Hirsch mpes
1952 1. IIpe3 1964 . Vrebec u Hallberg onucsar
€HJIOHA3aJHHUS JIOCTHII B ONEPATHBHOTO JICYCHUE
Ha Jnedextd B oOiactra Ha KpuOpudopmeHara
miacTHa ¥ ceHoumanuus cunyc. [Ipes 1981 r.
Wigand onucBa eHIOCKOIICKUS €HJIOHA3aJIeH MO-
XOJl B JICYCHHUETO HA PHUHOJIMKBOpES U C BPEMETO
TOW ce TMpeBpbIlla B METOX Ha 1-BU u300p B Jeye-
HHUETO Ha ChIATA.

OcHoBHara 1€l Ha TOYHOTO H300pa3sBaHe Ha
nepeOdpoCHANIHUTE (QUCTYIH CE ChCTOM B TIOT-
BbpKIaBaHE Ha MArHo3aTa, yTOUHSBAaHE HA CBEH-
TyaJHaTa eTHOJIOTHS, JOKAJIU3UpaHe Ha Je(eKTa u
U3KJIIOUBAHE Ha JIE3UH, CBbP3aHU C Jie(eKTa.

3/2015

Introduction

Cerebrospinal fluid rhinorrhea is a pathologic pro-
cess consisting of cerebrospinal fluid leakage in the
nasal cavity and in the paranasal cavities, due to a
pathologic communication between subarachnoid
space and nasal cavity. First cerebrospinal fluid
rhinorrhea publications were in 1826 by Miller, fol-
lowed by King in 1834 and Thompson in 1899.

By its etiology cerebrospinal fluid rhinorrhea can
be traumatic (most common 80-90%), congenital
(benignant congenital intracranial hypertension,
meningocelle), spontaneous, eatrogenic or caused
by neoplasm.

The cerebrospinal leakage defect can be localized
in the crybtiform plate, ethmoid cells, frontal or
sphenoid sinus.

Cerebrospinal fluid rhinorrhea is in a commit-
ment with high morbidity caused by development
of meningitis and brain abscess, associated with
ascending infections.

Cerebrospinal fluid rhinorrhea successful surgical
treatment is in a straight correlation with the exact
preoperative topographic diagnosis, and this is in a
correlation with the right choice of the diagnostic
algorithm.

Cerebrospinal fluid rhinorrhea surgical treatment
includes intracranial, extracranial and endoscopic
endonasal approach.

The intracranial approach is described for the first
time by Dandy in 1926 (60% success of all reg-
istrated cases), and in 1948 Dolhman first npsB
announces successful extracranial approach which
is popularized by Hirsch in 1952. In 1964, Vrebec
and Hallberg describe the endonasal approach
during the surgical treatment of the defects in the
crybtiform plate area and sphenoid sinus. In 1981
r., Wigand describes the endoscopic endonasal
approach in the treatment of cerebrospinal fluid
rhinorrhea and step by step it turns into a first
choice method for treatment of that disease.

The main aim of the exact cerebrospinal fistulas
representation, consists of confirming the diagno-
sis, specifying the etiology, defect localization and
exclusion of lesions connected with the defect.
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Marepuan u Mmeroau

3a nepuoaa ot 2000-2015 r. B Knunukara no yiusu,
HOCHM W ThpiaeHu Oonectu kbM YMBAIJL ,,Cs.
l'eopru* EAJl — [lnoBnuB ca quarHOCTULIMPaHU U
JIEKyBaHHM OIepaTuBHO oOmo 18 cimydas Ha puHO-
mkBopest. [IpeoOnagaBamy ca CIIOHTAaHHU TaKUBA
Y BCJIEICTBHE Ha HeorutacThueH mporec. ChOTHO-
mieHueTo Mbxke : skeHu € 5:13. Ot 18-te cimyuas
Ha pUHONMKBOpes 4-pu AeOIOTHpaT C PUHOTECHEH
MEHUHTHT.

[Ipy BcHuKM TIAIIMEHTH Ca W3IMOJI3BAHU CIICTHUTE
METOJIM Ha JUAarHOCTHKA: TIIFOKO30-OKCH/Ia3€H TEeCT
Ha HOCEH CEKpeT, KOMITIOThpPHA ToMmorpadus c
BUcoKka pasaenurenna crnocodHoct (HRCT), mar-
HUTHO-pe3oHaHcHa Tomorpadus (MRI).

[Tpu BcUYKH € OCBIIECTBEHO CHIIOHA3ATHO XHPYP-
THUYHO JIEYCHHE — TJIACTHKA Ha Jypa MaTep.

[Tpu 14-Te oT cimyyanTe miuacTukara Ha Jaypa marep
€ ycIlelIHa cies mppsara onepanus. He ce ycrano-
BsIBA U3THYAHE Ha JIMKBOP. EHIIOCKONCKUAT oryien
MOKa3Ba CUTYPHO 3aTBapsHE Ha JedeKTa.
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Material and methods

For the period 2000-2015 year in the ENT depart-
ment of UMHAT "St. George" Plovdiv 18 cerebro-
spinal fluid rhinorrhea cases have been diagnosed
and treated surgically. Most of them were sponta-
neous or caused by neoplasm development. The
correlation men to women was 5:13. Four of all
18 cerebrospinal fluid rhinorrhea cases arise with
symptoms of rhinogenic meningitis.

In all cases several diagnostic methods were used
— glucose oxidase test, high-resolution computed
tomography (CT), magnetic resonance imaging
(MRI).

Al patients underwent endonasal surgical treatment
— dura matter closure. In 14 cases there was suc-
cessful dura matter closure after the first surgery.
No fluid leakage was detected. The endoscopic
exam showed definitely closure of the defect.

[Ipu ocrananure 3 ciydas pUHOJIMKBOpESITA MEp-
CHCTHpA, a TPHU €AWH CIy4dail peruIuBUpa clen
enHorozuileH nepuon. Ciex NOBTOPHA €HJOCKOII-
CKa MHTEPBEHIIMS TOCieaBa ePUHUTHBHO CIIUpPa-
HE HA U3TUYAHETO HA JIUKBOP.

O0cbiknane

KirouoB MOMEHT B TeparneBTHPAaHETO Ha PUHOJIHK-
BOpesiTa € JIOKAJM3UPAHEeTO Ha Je(eKTa Ha PUHO-
6a3zara. He moxe na ce nedunupa Hall-npaBUIHUAT
METOJl Ha M300p MpH JUArHOCTUKAaTa Ha PUHOIHK-
BOpEsITa, HO KOMIUIEKCHUSAT MOJXOJI ¢ KOMOMHHpaHE
Ha 00pa3HU W (YHKIIMOHAIHA METOIN BHB BHCOK
IPOLIEHT OT CIIy4auTe IOCTaBs UarHo3ara.

As for the rest cases, in 3 of them the cerebrospinal
fluid rhinorrhea persisted postoperatively and in
one case there was recurrence after one year. After
another endoscopic surgery an definite leakage
stop was achieved in all cases.

Discussion

Key moment in CSF rhinorrhaea treatment is the
localization of the rhinobasis defect. It is impos-
sible to define the best diagnostic method of choice
in CSF rhinorrhaea cases, but the complex approach
with combination of image and functional methods
finds the diagnosis in most of the cases.
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MeroauTe Ha JAMArHOCTHKAa HA PUHOJIMKBOPEATA
Morar Ja Obaar pas3leleHd Ha HEWHBa3WBHU H
WHBa3UBHH.

HewnnBa3zuBHuTE BKITIOUBAT:

1. I'mroko30-0KcHaa3eH TecT — 06a3upa ce Ha OMOXH-
MUYHHUTE PA3IAYUs HA OMOJIOTHUYHUTE TEYHOCTH
B YOBEHIKHs OpraHu3bM. HamuuneTo Ha mToko-
3a B Ha3aJHaTa CEKpelMs HacouBa 3a ChAbpiKa-
HHUE Ha JIMKBOP B MOCJIeAHaTa. MeTOABT € HeHH-
Ba3MBEH, PEHTAOWIIEH, JIECEH 3a W3ITbJIIHEHUE,
HO C HUCKA YYBCTBUTEIHOCT M CIEIH(PHUIHOCT,
JUrcara Ha [II0KO3a HE W3KII0YBA PUHOIUK-
BOpesi, HEIOCTOBEPEH €, C BUCOK MPOLIEHT asi-
LIMBO MMO3UTUBHU (TpU AMAOETHIIN) U (HaJIIHUBO
HeratuBHU (Tipu OakTepua Ha KOHTAMHHAIIWS)
pesyAararu.

2. bera-2 tpanchepunoB Tect — bera-2 TpaHcde-
PUHBT € MPOTEUH, KOUTO ce CUHTe3upa Onaro-
JlapeHre Ha HEBpaMUHMJAa3HAaTa aKTHBHOCT Ha
HEBPOHUTE B MO3bKa M C€ OTKpPHBA €AMHCTBE-
HO B JUKBopa u mnepuianmMmdara. M3nonssa ce
ren-enekrpodopesza, umyHoobmor wim bera-2
TpaHcpepruH UMYHO(PHUKCAITMOHEH TecT. MeTo-
IbT € HEMHBA3MBEH, C BHCOKA CHEIM(PUUHOCT
1 OTIMYHA YYBCTBUTEIHOCT, AHAIU3BT U3UCKBA
kosnnyectBo camo oT 10 Mukponurpa. TexHu-
KaTa Ha M3pabOTBaHE HA Pe3yJNTaTUTe M3UCKBA
Bpeme (120-150 MuH.) U € ¢ BUCOKA LI€Ha, TPY-
JI0OEMKO €, He ce M3paboTBa B MO-TOJSIMA YacT
oT nabopaTropunTe (BUCOKA LI€HA HA WHIAUBHUY-
anuus cer). [Ipy manueHTy ¢ aJKoXoyHa 3aBU-
CUMOCT M XPOHUYHHU 3a00JISIBAHHS CE€ OTKPHUBA
3aBuIleH OeTa-2 TpaHC(hEpHH B cepyMa.

3. Beta-trace mporeunnoB Ttect (beta tp) — bera-
Tpeiic TNPOTEeHMHBT € HACHTUPUIUPAH KaTo
npocrarmagaud J12 cunraza. Kato ckpunupaii
METOJl C€ M3IONI3Ba MMYHOeNeKTpodopesara, a
KaTo MOTBbpAUTENeH — Hedenomersp. Komu-
YeCTBEHOTO M3MEpBaHe Ha beta tp € Bb3MOXKHO
u cbe canaBuy Elisa-prostaglandin D2 synthase
C MHOTO BHCOKA YyBCTBUTEITHOCT.

MeTonsT € HEeMHBa3UBEH, €BTUH, C BUCOKA CIICIH-

(GUYHOCT, JIeCeH 3a M3MbIHEHUE, KOTUIECTBEHOTO

u3ciuenBane ce u3BbpiiBa 3a 20 MUH ¢ Hederome-

Thp, 1 camo 200 MHKpOIUTpa ca HEOOXOIUMH 32

W3CIIe/IBAaHETO.

MeTonbpT Bce oOIle ce€ H3MOi3Ba MNPEAMMHO 32

HayuyHa auarHoctuka. [lanmuentn ¢ XbH nnm Gak-

TepualeH MEHWHTHT MMAaT MOHW)KEHH CTOMHOCTH

Ha bera-Tpeiic mpoTenH B JIMKBOpa U 3aBUIICHU B

cepyma.
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The diagnostic methods for CSF rhinorrhaea can be
divided to noninvasive and invasive.

The noninvasive methods include:

1. Glucose oxidase test — it is based upon the
biochemical differences between the different
liquids in the human body. The glucose presence
in the nasal secretion points that there are
cerebrospinal liquid there also. That method is
noninvasive, with low cost, easy to perform, but
with low and nonspecific, the lack of glucose
do not excludes CRF rhinorrhaea, the test is
not reliable, with high rate of false positive (in
diabetics) and false negative(when bacterial
contamination is there also) results.

2. Beta-2 transferrin test — Beta-2 transferrin is
a protein produced by neuraminidase activity
in the brain which is uniquely found in the
cerebrospinal fluid (CSF) and perilymph.
Gel- electrophoresis, immunoblot or Beta-2
transferrin immuno-fixation test is used. It in
an noninvasive method, very specific, and with
excellent sensitivity, it needs just 10 micro
liters fluid. The process of results elaboration
takes time (120-150 minutes) and is expensive,
it is labour-consumption process and it is not
performed in most of the laboratories ( high
price of the individual set). In patients with
alcohol abuse and chronic diseases extended
levels of Beta-2 transferrin in the serum.

3. Beta-trace protein test(beta tp) — Beta-trace
protein is identified as another protein with
enzymatic activity (prostaglandin D2 synthase)
As a screening method immunoelectrophoresis
is used, and as a confirming — nephelometric
assay is performed. The measurement of Beta-
trace protein quantity is possible also with
sandwich Elisa-prostaglandin D2 synthase with
high sensitivity.

It is noninvasive, cheap method, very specific, easy

to perform, the quantity measurement is performed

for 20 minutes with nephelometer and only 200

micro liters are necessary for the test.

This method is still used especially for scientific

diagnoses. Patients with chronic kidney diseases

or bacterial meningitis have decreased values of

Beta-trace protein in the cerebrospinal fluid and

increased serum values.
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4. VHTpaHa3almHO NMpPUIIOKEHHE Ha (IyOpecIeHH.
@nyopecueuHbT TpeACTaBlsAiBa (PIyOPXpPOMEH
ouseruren. Cren M3BBPIICHA MECTHA aHeCTe-
3Ms B HOCHATa KyXHWHA C PUTHUJCH €HJIOCKOI Ce
MIOCTaBAT NMaMyYHHU TaMIIOHH, OOMIIHO HAIlOEHU
¢ ¢uyopecueun 0,5% B cpeneH HOCOB XOf, B
obmactra Ha KpuOpudopMmeHaTa IUIACTHHA H
chenoumanaus peuecyc. [IpomsiHarta B 1BeTa
Ha ¢uyopeciienHa oT KasaB B 3€JE€H IOKa3Ba
HAJIMYMETO HA JIUKBOD.

B ciaywaure Ha HEaKTMBHO M3THYaHE Ha JIMK-

BOp C€ MpuiiaraT MaHbOBPH 3a TOBHUINABAaHE Ha

MHTPAKpaHUAIHOTO HanArane (BasicaBa MaHbOBBD

— MpUTHCKaHe Ha Vv.jugularis interna, B MO3HIHS

Trendelendurg).

5. KommtorbpHa TomMorpadusi ¢ BUCOKa pas/ieiu-
tenHa criocobnoct (HRCT) e meton Ha mbpBu
n300p MpU AMArHOCTHLMpPaHE Ha jAedekTu Ha
yepena. YecTo TOi € T0CTaThueH 3a MMOCTABSHE
Ha JIMarHo3a, HO € OTpaHH4YeH B OTKPHUBAHETO
Ha naedektn camo B koctra. CpeszoBe Ha 1-2
MM B aKkCHajHa U KOpOHapHa paBHUHA ca IIpe-
MOPBUYUTETTHH 3a TPEJICTaBIHETO HAa CHHYCHTE
n texaure crean. HRCT B kxomOunHamms c
MHTpATEKaJIHO MpPUIOKEHHEe Ha (IyopecienH
aKypaTHO JIOKalIu3upar aedexra Ha puHoOasaTa
U TPEBB3XOKIAT OCTAHAIUTE TUATHOCTHYHHU
METO/IH.
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4. Intranasal fluorescein administration technique.
Fluorescein is a fluorchromic paint. Under local
anesthesia with rigid endoscope, in the nasal
cavity cotton tampons lavishly soaked with 0,5%
fluorescein are placed (in the middle meatus,
in the area of cribriform plate and sphenoid
recessus). The fluorescein colour change from
brown to green shows cerebrospinal fluid
presence.

In cases with inactive cerebrospinal fluid leakage,
maneuvers for the increasing of the intracranial
tension are performed (Valsalva maneuver, — pres-
suring v.jugularis interna in aTrendelendurg posi-
tion).

5. High-resolution computed tomography (HRCT)
— is the first choice method for scull defects
diagnosis. Usually it is sufficient for the
diagnosis but is restricted in revealing bone
defects only. 1-2 mm cuts in axial and coronal
plates are recommended for presentation of
sinuses and their walls. HRCT in a combination
with intrathecal fluorescein administration
localizes accurately the rhinobasis defect and
exceeded the other diagnostic methods.
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MaumeHTka Ha 29 1, ¢ 06e3nTac, CbC CMOHTaHHA PUHONMKBOPEA BNABO, AOKa3aHa MHTpaonepaTtuBHO.
KT B akcmaneH n KopoHapeH cpes nokassa Aed)ekT B CTeHaTa Ha NisiB cheHonaaneH CUHyc

Images in 29-year-old obese woman with spontaneous left-sided CSF rhinorrhea, confirmed intraoperatively.
(a) Axial and coronal CT scan shows left sphenoid defect.

a. b.

MauuneHTka Ha 40 T, CbC CMOHTaHHA PUHONMKBOPES BISIBO M NoceaBallo eHuedanouene,
[oKasaHo MHTpaonepaTnBHO. bes faHHM 3a BNUSIHWE Ha PUCKOBU (DaKTopW.
(a) KopoHapHa HRCT peKoHCTpyKLMs Npes KpubpudpopMeHaTa niacTuHa nokassa AexvcLeHUus Ha nsiBa
naTteparnHa namena u onacudukauua Ha eTmounganHus nadupuHt. (b) CarvTanHa pekoHCTpyKuua Ha 6asaTa B
obnacTTa Ha KpuGpudopMeHaTa nnacTuHa BrsiBO ce NpeacTaBs eHuedarnouerne, 4oka3aHo U UHTpaonepaTuBHO.

Images in 40-year-old woman with spontaneous left-sided CSF leak secondary to encephalocele,
confirmed intraoperatively. No predisposing risk factors. (a) Coronal CT reformation through cribriformplates shows
dehiscence of the left lateral lamella (arrow) and opacification of the ethmoid complex. Notebilateral deep olfactory grooves.
(b) Sagittal reformatted image of left cribriform skull base defect(arrows) and encephalocele, confirmed intraoperatively.

6. MaruutHo-pe3oHancHa Tomorpadus (MPT) 6. Magnetic resonance tomography (MPT) —
— HEWHBA3MBEH, BUCOKOMH(OPMATHBEH, JIOIIBJI- Noninvasive alternative of HRCT. MPT and MP-
Baui HRCT, meron na muarnoctuka. MPT u cisternography give us information about soft
MP-uucrepHorpadust naBatr uHpOpMAIMs 3a tissue inflammatory processes and volumetric
MEKOThKAaHHHU Bb3MNAJIUTEIHHU MPOIECH U 00eM, processes like meningocele and encephalocele
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3aeMallly TaKuBa KaTo MEHUHToLeNe, eHredano-
1ese, TYMOpH U Jp., Ipojadupaliy npe3 Hajaud-
HUTE KOCTHHM JAe(eKTH ¢ KIMHUYHA KapTHHA
Ha puHoauksopes. MPT — T2 B nbara cekBeH-
LUl KOHTPACTUPAa CUBOTO MO3BbYHO BEIIECTBO B
CBETJIOCHBO, OsJIOTO B ThMHOCHBO, a JIUKBOPA B
051710, KOETO TO3BOJISIBA TMPU HEAKTUBHO H3TH-
YaHe Ha JIMKBOp Ja ObJie JAMAarHOCTULUPAHO
TaKoBa, Karo C TOBAa METOABT IPEBB3XOKIA
paauonykienanara uucrepuorpapus u CTC.
MPT-mcrepHorpaduss ¢ HMHTpareKkaaHO TpHU-
JIOKEHUE HA TaJIONIMHUI € MHBAa3UBEH METOJ C
BHCOKA YyBCTBUTEIHOCT, CIIEHU(PUIHOCT U TOU-
HocT (95,83%) B Tomorpadckata JUarHoCTHKA
Ha PUHOJIMKBOPESTA, HO 33 ChXKAJICHUE BCE OLLIE
He e otropusupan oT FDA 3a npusnoxxeHnne u3BbH
MIpOyYBaHe.

International Bulletin of Otorhinolaryngology

, tumors e.t.c., crawling through the available
bone defects with a clinic of cerebrospinal fluid
rhinorrhaca. MPT — T2 in a long sequention
contrasts the grey brain substance to brightly
grey, white to dark grey, and cerebrospinal
fluid to white, this makes possible the inactive
cerebrospinal fluid leaks to be diagnosed, this
is why this method exceeds the radionuclide
cisternography and CTC. MR gadolinium
enhanced cisternography is an invasive method,
very sensitive, specific and accurate (95,83%) at
the CSF rhinorrhaea topographic diagnosis, but
unfortunately it is still not approved by FDA for
out of research use.

[MaumeHTka cbC CNOHTaHHa puUHoNukBopes BasicHo. KopoHapHa u akcnanHa MPT-T2 nokassa eHuedanouene B
obnacTTa Ha agscHa KpubpudopmeHa nnactuHa. bes naTtonornyHn 3MeHeHUs BNsiBO.

Adult woman with spontaneous right-sided rhinoliquorrhea. Coronal and axial T2-weighted MR-images
reveal a small rightsided cribriform encephalocele (arrow). The left side is normal.

11
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MaumeHTka Ha 45 1., cbC cnoHTaHHa puHonukeopes. T1-MPT-uuctepHorpadusa ¢ HTpaTeKkanHo NpUnoXeHue Ha
ragonuHUIA Nokassa KOHTPACTHO M3TWYaHe B AeCHM eTMonaanHu Knetkv npes gedekT Ha
AsicHa KpnbpudopmeHa nnacTuHa.

Spontaneous CSF rhinoliquorrhea in a 45-year-old female. T1-MRI intra-thecal gadolinium cisternogram
shows contrast leak into the right ethmoidal air-cells trough a defect in the right aspect of cribriform plate.

MHBa3uBHUTE METOIM BKIJIFOUYBAT:

1.

12

KT-mucrepuorpaduss (CTC) — mpu akTUBHO
n3tnuane Ha jmkBop, CTC moka3Ba IBMKEHH-
eTo Ha KoHTpacra mpe3 nedekra ¢ 85% moc-
TOBEpHOCT. BaxkHo e mperucrepHOrpadckoTo
KT wm3cnensane ¢ orien oraudepeHIMpaHe Ha
CKJIEPOTUYHA CHHYCHA CT€HA U eKCTpaKpaHUa-
HO HaTpyIBaHe HAa KOHTpacTHa Matepusi. Hemoc-
TaTBKBT HA TO3M TUI U3CIIC/IBAHE CE M3pa3siBa B
HEBB3MO)KHOCTTA J]a YCTAHOBU HEAKTUBHO U3THU-
yaHe 1o Bpeme Ha uscienBaneto. CTC e unBazu-
BEH (MHTPATEKaJHO MPHJIOKEHHE Ha KOHTPACT),
TPOMaB, C BUCOK PUCK OT M3JIaraHe Ha paauanus
meroq. CTC e Hail-ipakTHUYEH TOraBa, Kora-
TO (POHTATHUAT W/HIN CHESHOUTATHUSAT CHHYC
UTpasiT poJisi Ha pe3epBoap 3a JIUKBOPESTA.

The invasive methods include:
1. CT-cisternography (CTC) — when we have

active CSF leak, CTC shows the movement
of the contrast through the defect with 85%
reliability. It is important for differentiation
between sclerotic sinus wall and extra cranial
contrast matter accumulation. The disadvantage
of this diagnostic method consists of inability to
detect inactive leak during the test. CTC is an
invasive (intrathecal contrast matter application),
clumsy, with high risk of radiation exposure
method. It is most practical when frontal or
sphenoid sinuses are in a role of a container for
the cerebrospinal fluid.
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MauneHTka Ha 38 1. ¢ obesnTac ¢ pMHONMKBOpES 1 NO3MTUBEH 6eTa-TpaHChepPMHOB TECT.
a) AkcunarnHa NnocTKOHTpacTHa LMcTepHorpama nokasea HaTpyrnBaHe Ha KOHTpacTHa MaTepust B cheHoMaanHus CUHYC.
b) CarntanHata pekoHCTPYKLUMS NO3BONSABA TOYHOTO M3MEpPBaHEe Ha KOCTHUSA OedeKT B KpaHWO-KayadanHa nocoka.

Images in obese 38-year-old woman with rhinorrhea and positive 2-transferrin activity.
(a)Axial postcontrast cisternogram shows contrast material accumulating in the sphenoid sinus.
(b) Sagittal reformations allow accurate cranial-caudal measurement of bone defect.

a. b.
Kacae ce 3a nauneHTtka Ha 35 r. ¢ mHorokpaTtHu FESS n pesunann.
KnMHWYHMAT cnyyan nokassa BaXXHOCTTa Ha NPeLnCcTEPHOrpamMcKoTO Tornorpaddcko nacrnenpaHe.

a) Ha kopoHapeH cpes ce BM3yanuampart nocTonepaTMBHN 0COBEHOCTU — CbCTOsIHUE crieq CenTonnacTuka, AByCcTpaHHa
YHUMHEKTOMUA, pe3eKUuna Ha ronama 4act oT ABeTe AOJTHU HOCHU KOHXU, KaKTO U cpedHa KOHXa, N ABYCTpaHHa eTMONOEKTO-
Mus. CTeHnTe Ha cuHycuTe ca ckrepoTudHu. OCTeoHeoreHe3aTa € xapakTepHa Haxogka 3a NaunMeHTU C XPOHUYEH CUHYWUT.
b) Ha kopoHapeH cpe3 cnep annuuupaHe Ha KOHTpacT cybapaxHovaanHo, 06bpHETE BHMMaHUE Ha TaMMOHUTE B
HOcHaTa KyxvHa. bes npeunctepHorpamaTa u3pa3eHoTo HaMarnsiBaHe Ha OCTEOHeOoreHe3aTa € Bb3MOXHO
aa 6‘b,D.8 NnorpeLwHo NHTepnpeTnpaHo KaTto eKkCTpakpaHnanHa akomMmogauna Ha KOHTpacT.

Images in 35-year-old woman with multiple prior endoscopic sinus surgeries and revisions.
The case shows the importance of precisternogram images.

(a) Coronal image shows postoperative findings after septoplasty, bilateral uncinectomies, resection of most of
both inferior and middle turbinates, and bilateral ethmoidectomies. The walls of residual sinuses are sclerotic (arrows).
Osteoneogenesis is a common finding in patients with chronic sinus inflammatory disease.

(b) Coronal image after contrast material has been placed in the subarachnoid space. Note the pledgets (arrows)
in the nasal cavity. The high-attenuation osteoneogenesis could be misinterpreted as extracranial accumulation
of contrast material without precisternogram scan.
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2. Pagmonykienina nuctepHorpadus — n3cieasa-
HeTo e Ha npuHiuna Ha CT-uucrepHorpadusita,
KaTo MHTpATEKaJIHO Cce Mpuiara paaunodapma-
negtuk — Hai-uecto Tc99m, mocnenBan oOT
ciuHTUTpadcko (rama-KaMepHO) H3CIICBAHE.
MeTonsT € Hall-IPUII0KHUM MPH ClIadK U UHTep-
MUTEHTHH W3THYaHUs, 3aI10TO B 3aBUCUMOCT OT
MOJTY>)KUBOTAa Ha paauodapMaleBTHKa H300pa-
35IBAHETO M M3MEPBAHETO HA HATPYIBAHE MOXKE
Jla OTHEME yacoBe 70 qHU (1o 54 4). Paanonyxk-
JienIHaTa nucTepHorpadus € HHBa3UBEH METOI,
HO C TIO-MaJIKi BB3MO)XHOCTH 32 JIOKAJIA3aLUs
Ha AedeKTa U HeICHO M300pa3sBaHe Ha aHATO-
MUYHHTE MOIPOOHOCTH, 3a paziuka oT CTC.

3. UnTparekanHo npuiioxkeHue Ha (iayopecuenH
— METOIBT € onucad mbpBHu mbT OT Kirchner u
Proud mipe3 1960 r. MeToasT € ¢ BUcoka nHPOp-
MaTHBHA CTOMHOCT 3a Tomorpadckara Auaraosa
Ha puHONIMKBOpes. [IpunokeHnero My nHTpare-
KaJTHO € 00Bbp3aHo ¢ ycinokHeHus (grand mal,
MpexoHa Taparuierusi, CHHKOI, aucgarus),
KOMTO Ca J10303aBUCUMHU.

W3cnenBaneTo ce M3BbpIIBA MO O0IIA aHECTE3HS.

XunoneHcen (myopectienn 0,5%, ot 0.5-1 miu ce

CMecCBa ¢ 1epeOpOoCIMHAIHA TEYHOCT OT JiyMOaTHa-

ta myHkwst. Ciiesr kato ObJIaT CMECEHH, C€ TOCTABST

WHTpaTeKaIHo, 0aBHO, 3a OK0JI0 10 MUHYTH, B TT03H-

uus TpenpenenOypr. EHnoHazanHata €HIOCKOIMS

Ce M3BBPIIBA CbC CHH (GUATHDP ciex okoio 30 MuH.

cllell MHXKEKTHpaHeTo Ha QmyopecuenHa. Jlo3ara

(yopeclierH U CKOPOCTTa Ha HEroBaTa aruIuKaIus

ca B MpsiKa 3aBUCUMOCT OT IMOCJICBAIIH yCIOKHE-

uust. Huckara o3a ¢ 6aBHa arivKarys He U3KITI04Ba

MEHUHTCAITHO JIPa3HEHE C MApPAKIMHUYHN POMEHU

(reyTpodwms), ¢ mpexoaeH xapakrep. [IporeHThT

Ha M3s1Ba HA CHINECTBEHA KIIMHUYHA MaHU(eECTaIHs

CIIe]T M3MI0I3BaHe Ha METO/IA € CBEJICH 0 MUHHMYM,

CIa3Baiikk MPOTOKOJIA 32 OE30MACHOTO MY aIUIUIIH-

pane.

[IpencraBsme 2 KIUHUYHU Ciydas oT obmio 18 3a
nepuoga 2000-2015 r. mpu KnuHuka no ymHw,
HOCHM U ThpiieHn Oonectu kbM YMBAJI ,,Cetn
I'eopru — EAJI rp. IlnoBous

1-6u kKnunuuen cayuaii

[NanmenTtka @.K.U. Ha 53 1, mocTenBa ¢ npuem-
Ha JMarHo3a pUHOJIMKBOpEs, MHEBMoLedanus ¢
AHAMHECTHYHU JIaHHU 32 CIIOHTAHHO M3THYaHE Ha
OUCTBp CEKpET OT HOCa OT OKOJIO 2 TOJIUHM, KaTo
ce ycwiBa IpU HaBekaaHe Hamnpen. JlexyBaHa 3a
Ba30MOTOpHa xpeMma, 0e3 edekrt. [Ipu mpenxonna
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2. Radionuclide cisternography — it is similar to
CTC but radiopharmaceutical agent — most
commonly Technetium 99m is administrated
intrathecally, followed by gamma camera
imaging. This method is particularly useful
in low-volume or intermittent leaks because,
depending on the half-life of the agent used,
the imaging and measurement of uptake can
be completed hours to days (up to 54 hours).
Radionuclide cisternography is invasive method,
has less ability for localization of the defect, and
shows less fine anatomic details compared with
CTC.

3. Intrathecal fluorescein — it is described for
the first time by Kirchner and Proud in 1960.
The method has high information value about
the cerebrospinal fluid rhinorrhea topographic
diagnosis. The intrathecal fluorescein
administration is followed by comlications
(grand mal, transitory numbness, syncope,
dysphasia), which are dose related.

The test is performed under general anesthesia.
Hypo dense fluorescein 0,5%, 0.5-1ml. diluted
with the cerebrospinal fluid from the lumbar punc-
ture. After that the mixed fluid is injected intra-
thecally, slowly for about 10 minutes in a Thren-
delenburg position. The endonasal endoscopy is
performed by using blue filter about 30 minutes
after fluorescein injection. The fluorescein dose
and the injection speed are in a straight correlation
with the complications followed. The low dose and
slow application do not exclude meningeal irrita-
tion with transitory blood changes (neutrophil low
level). Using the right safety application protocol,
the percentage of significant clinical manifestation
of complications after that method performance is
put to a minimum.

We present two of all 18 clinical cases for the
period 2000-2015 year in the ENT department of
UMHAT ,,St. George* Plovdiv.

First clinical case:

Fifty three year old female patient F.C.C. came
to the hospital with diagnosis cerebrospinal fluid
rhinorrhea, pneumocephalia and data from anam-
nesis for spontaneous nasal pellucid fluid leak
for two years which increases when the patient
heels ahead. Treated for vasomotor rhinitis with
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XOCHUTAIN3ALMS B HEBPOJIOTMYHO OTAEIIEHUE IO
MOBOJ, Ha HEYTOYHEHO INIaBOOOJIME € HM3BbpIICHA
KT Ha miaBoB MO3bK, Ha KOSITO C€ BHM3yaJlM3H-
pa nudysHa nueBmoredanus. Ciaen kato e Oui
HaIpaBeH NIIOKO3€H TECT Ha Ha3aJIHaTa CEKPeLus C
MO3UTUBEH PE3YINITAT, MallMEHTKaTa € HaCOueHa KbM
Knunuka no yiHu, HOCHU U I'bPJIEHU 00JIE€CTH KbM
YMBAIJI ,,Cs. T'eopru* — rpan I[lnosnus 3a guar-
HOCTHYHO Y TE€PANeBTUYHO YTOYHSBAHE.

[IKK u Ouoxumuunu cyOcTtpat — B HopMma. [Ipu-
npyskaBany 3a0omsBanus — Ax, MHH3/, 6ponxu-
aJiHa acTMa, CTpyMa HOJ03a.

HRCT — nanHu 3a mepcucTeHIUS Ha ITHEBMOTIeda-
ausiTa. AHrakupane Ha 2/3 OT JleCeH MaKCHIapeH
CHHYC C TeYHa KOJEKIHs, KaKTO M c(eHouaaieH
cuHyc BasicHO. CyCHEeKTHHM JaHHU 3a €IUHUYHU
MAaJIKU NPEKbCBAHUS HAa KOCTHUS KOHTYP Ha XOpH-
30HTaJIHATa JIJaMUHa (JJaMuHa KpruOpo3a) B MpeaHa-
Ta M 4acT, BJSICHO Ha KOPOHAPEH CPE3.

438345 Se

Head”HeadRout
Sinus

T: 1.0mm L: -185.9mm

[Ipn naunueHTkaTa € U3BbpLICHA €HJOHA3aJIHA
€HJIOCKOTICKA XMUPYPTHs C TyparjacTuka B oojacTra
Ha 3aJ{Ha CT€Ha Ha JieceH C()eHOUIAIeH CUHYC.

2-pu Knunuuen cayyai

[Taumentka H.I{.P. na 47 r. IlocTbnBa ¢ nmpuemHa
JMarfo3a — TyMopHa (opmanus B JAsgCHa HOCHA
KyXUWHA.

AHaMHECTHUYHU JaHHM 32 OIUIAKBaHUS OT 3aTPya-
HEHO JI0 HEBB3MOXKHO HOCHO IHIIAHE IIPE3 NECEH

69mA 100kV WL
30.3.2015 r. 09:22:54 y. T: 2.0mm LN 186.9mm
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noeffect. During previous hospitalization in neu-
rologic department with complains of unidentified
headache, brain CT scan has been made, it shows
diffuse pneumocephaly. After that, positive glucose
oxidase test of the nasal secretion was made, the
patient was sent to the ENT department of UMHAT
»St. George* Plovdiv for diagnostic and therapeutic
specifying.

Blood picture and biochemical substrates — normal.
Co morbidity — High blood pressure, MTHH3]I,
bronchial asthma, nodular struma.

HRCT - image data for pneumocephaly persis-
tence. 2/3 liquid collection engagement of the right
maxillary sinus, as well as right sphenoid sinus.
Suspicious data for single small defects off the
bony contour of the horizontal plate(cribriform
plate) its anterior right part in a coronal image.

UMBAL Sveti Ge

Head”~HeadRoutine (Adult)
1 Head 2.0 H60s
.
-

Wow - 1
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30.3.2015 r. 09:18:10 u.

Endonasal endoscopic surgery was performed in
this case, with dura matter defect plastically closure
in the right sphenoid back wall area.

Second clinical case

Forty seven year old female patient came to the
hospital with diagnosis — tumor formation in thr
right nasal cavity.

Complains of difficult to impossible breathing
through the right nasal cavity. During previous
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HocoB xof. Ilpu mpeaxomana xocmuranusanus B
Ipyro OOJHUYHO 3aBelieHHe, 5 Mecela M0-paHo, €
nposezieHo onepatuBHO JieueHne (FESS BascHO)
[0 IOBOJ Ha €JHOCTPAaHHA HOCHA IOJIUIO3a C
XHMCTOJIOTUYEH Pe3yaTaT NHBEPTEH MAINIOM.
JlokaseH cTaryc: MoJMnouIHa Ty-(popmanus, anra-
JKUpalia I1CHAa HOCHA KyXHHA.

[Napaxnuuuka — 6e3 orkinonenus B [IKK u Onoxu-
MUYHHTE CyOCTpaTH.

M3Bbpmiena xontponna HRCT (5 mecena cnen
FESS) — momumonnna maca, o0Typupamia JeceH
HocoB xoj. Csplllata NMPOMUHHUpPA KPaHUAIHO B
€TMOUJAJIHUTE LIETYIIH, C JECTPYKLUS HA KOCTHUTE
Mperpajgy Ha €TMOUJAIHUTE KIETKU.

002797 | Se: 1019

17.12.1967 r. F

MDL Rusev EOOD Burgas

1

Head/SINUSES_Customized (Adult)
InnerearSeq 0.6 H31s

W3BbpiieHa € MaHCHMHYCOTOMHSI BISICHO C Jypa-
macTuka B oOmactta Ha puMa OJIPaKTOPHUS IO
MIOBOJI HA SITPOTCHHA PUHOIHKBOPESL.

I'magpk mocromepaTuBeH MepHo. YCHelIHa Tiiac-
THKA Ha Jypa Matep clie]l IbpBara oneparusi.

W B nBata KJIMHUYHU CIlydadl CMe€ H3IIOI3Ba-
JM KaTo METOJ Ha MHPBU H300p KOMITIOTHpPHA
TOMOTpadus ¢ BUCOKA pa3/eInTEIHA CHIOCOOHOCT,
KOSITO O€ J0CTaThb4HO HH(OpPMATHBHA B TOIO-
rpa)CKH acrexT.

H3Boau

CbBpeMEHHUTE JMarHOCTHYHM TECTOBE U
€H/IOCKOIICKM €HIOHA3aJlHM METOAU Ha IUIACTHUKA
C aJOreHEeH Marepuaj I03BOJSABAT OTHOCHTEIHO
CUTYpHO JIOKa3BaHE U JIOKAJIM3UPaHE Ha JePEKTUTE
Ha puHOOa3ara U AePUHUTHBHOTO UM JIEUEHHUE IIPU
HUCBK MOPOMIUTET U HUBO HA KOMIUIMKAIUH.
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hospitalization in another hospital five months ear-
lier surgical treatment was performed (right sided
FESS) as a unilateral nasal polyps treatment, with
inverted papiloma histology result.

Local status: polyp lice tumor formation engaging
right nasal cavity.

Blood picture and biochemical substrates — nor-
mal.

Postoperative HRCT was made (5 months after
FESS) — polyp like tumor mass, with right nasal
cavity obstruction. The mass has cranial extension
in the ethmoid cells, with destruction of the bony
walls of the ethmoid cells.

002797

17.12.1967 r. F

MDL Rusev EOOD Burgas

1

Head~ SINUSES_Customized (Adult)
MPR 1.5mm Range

110kv
7.9.2015 r. 13:31:59

Right sided pansinusotomy was performed, with
dura matter defect plastically closure in the olfac-
tory region area, because of eatrogenic cerebrospi-
nal fluid rhinorrhea.

Smooth postoperative period. Successful dura mat-
ter defect plastically closure after first surgery. In
both clinical cases we used as a first choice diag-
nostic method high-resolution computed tomogra-
phy, which gave us sufficient topographic informa-
tion.

Conclusions

Modern diagnostic tests and endoscopic endonasal
methods for closure with alogenic material permit
relatively sure prove and localization of the rhino-
basis defects and its definitive treatment, with low
mortality and complications rate.
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L|y)K,£I,I/I T€/1d B AO/THUTE ANXATE/NHN NbTULLLA

Foreign bodies in the lower respiratory tract
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Pe3rome:

Buveedenue: Uyxaure Tena B JOIHUTE IUXATEIHU ITBTHILA IPU
Jlenara ca eIHU OT Ha-CepHO3HHUTE CICLIHN ChCTOSHUS B OTOPUHO-
JIAPMHIOJIOTWYHATA M TIeAMaTPUYHA [IPAKTUKA, MOXKELIU J1a I0BEJaT U
JI0 JIETAJICH U3XO/.

Mamepuan u memoo: B Hanieto nmpoydyBaHe NPOCIEIABAME Bb3-
MOYKHUTE PHUCKOBE U YCIOXKHEHUs mpu 679 nmema Ha Bb3pact ot 0 10
3 TOJMHM € YYXJIO TAJIO B JOJHHUTE JUXATEIHH IIbTHIIA, JICKYBaHU B
VHT wmmnnka npu YMBAJT , Ilapuua Hoanna-MCYIT“ — Codus u
Jercka knmunnka Ha YMBAJL ,,Anexcanaposcka’ — Codusi. ABTOpH-
T€ U3I0JI3BAT 32 CPAaBHEHUE JAHHUTE Ha HAIIMOHAJIHATA CTATUCTHKA 3
Opost MOYMHAIHM JIela C YY)KIO TSAJIO B IOJTHUTE JUXATEIHU ITbTHIIA.
Pezynmamu: [pe3 npocnenssanus nepuosn ot 20 TOAUHU JIEYEHUETO
rpu 667 siena e yCremnHo NpUKIUrIIOo, T0KaTo pu 59 oT jenara ca
MIPUJIOKCHHU TIOBEYE OT €/lHa CHJO0CKOIICKa rpoueaypa. [lpu 12 nena
JICYEHHETO € TPOABDKEHO B KiMHMKA 1O rpbJHA XUPYPrHs MOPaan
HEBB3MO)KHOCT OT EHIOCKOIICKA EKCTPaKIMsA Ha Yy)KIHUTE Tena OT
JIOJIHUTE JNXATEJIHY ITHTUINA.

3axniouenue: AHATOMUYHHTE OCOOCHOCTH HA JTUXATEIHHUTE IBTH-
a2 Ha MAJKHUTE Jela MPaBAT Yy)KAUTE Tela B JOJIHUTE JUXATEITHH
IbTUINA 0COOEHO oracHU. ToBa Haara roJsiMo BHUMaHHE, OIHT IIPH
JMATHOCTUIIMPAHETO UM M J00pa Kojabopauus MexIy HeIuarpu,
OpPOHXOCKOITUCT (OTOPUHOJIAPUHIOJIOT MIIU MYJIMOJIOT), aHECTE3HOJIOT
C OINT NpH paboTa C Jena U IPhICH XUPYPr C OIIe] U30sArBaHe Ha
YCIO)KHEHHUS U JISTAJICH U3XOJI.

Knwuoeu oymu: qyxnnm Tena, yCIOXKHEHHS, CHIOCKOIHSA, JOIHU
JIMXaTeITHA MHTHIA

List of alphabetically abbreviations:
1. TBS-tracheobronchoscopia
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Abstract:

Introduction: Foreign bodies in the lower respiratory tract in chil-
dren are one of the most serious emergencies in otorhinolaryngologi-
cal and pediatric practice, can lead sometimes to death.

Material and methods: In our study, we follow the possible risks and
complications in 679 children aged 0 to 3 years with a foreign body in
the lower respiratory tract treated in the ENT Clinic at the University
Hospital "Queen Joanna-ISUL" Sofia and the Children's Clinic of the
University Hospital "Aleksandrovska" Sofia. The authors use data
from national statistics on the number of deaths of children with a
foreign body in the lower airways to compare results.

Results: During the following period of 20 years treatment in 667
children is successfully completed, while 59 children have applied
more than one endoscopic procedure. In 12 children continued treat-
ment at the Clinic Thoracic Surgery due to the inability of endscopy
extraction of foreign bodies from the lower respiratory tract.
Conclusion: Anatomical features of the respiratory system of young
children make foreign bodies in the lower respiratory tract especially
dangerous. This requires attention, experience in the diagnosis and
better collaboration between pediatricians, specialist bronchoscopy
(ENT or pulmonologist), anesthesiologists experienced in work-
ing with children and thoracic surgeon to avoid complications and
death.

Key words: foreign bodies, endoscopy, complications, lower respira-
tory tract

List of alphabetically abbreviations:
1. TBS-tracheobronchoscopy
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BuBenenue

UyxnauTe Tena B AOJTHUTE JUXATEIHU IBTHUILA MTPU
Jlerara ca eJIHd OT Hall-CepUO3HUTE CIEIIHH ChCTO-
SIHUS B OTOPMHOJIAPMHIOJIOIMYHATa M NeAuaTpuy-
Ha NpPaKTHKa, MOXEILU J1a JOBEIaT U JI0 JieTajeH
m3xon. [1, 2, 3,7, 10]

Bceku npeaMeT oT €K30T€HEH U €HJIOT€HEH MPOU3-
X071, CHOocOo0eH J1a 3aImyIIi YaCTUIHO WJIH HAITBIIHO
[IPOCBETA Ha YacT OT JuXaTelIHaTa CHCTEMa — HOCHU
XOJI0B€, JIAPMHKC, Tpaxesl U OpOHXH, ce Mpuema 3a
,»9YKI0 Tsu10%. HespsutocTTa Ha nuxaTenHara cuc-
TeMa, KaKTO ¥ Ha HIKOM aHATOMUYHU OCOOCHOCTH
MpH Jelara ca OCHOBHUTE NPUYUHHU 3a TPYAHO-
CTUTE IIPH MOCTABSIHE HA JUarHo3aTa 4yKJI0 TAJI0
B JIOJTHUTE AMXATEIIHU IMBTUIIA U aJIEKBAaTHOTO MY
nedeHue. JIbpKMHATA Ha Tpaxesara Ipu HOBOpO/e-
Hute ¢ 4 cm, a mupuHara u ¢ 0,5 cm. Illupunara
Ha JICCHUS TJIaBeH OpoHX npu kKbpmaueta ¢ 0,5-0,6
cm, a Ha jaeBus — 0,4-0,5 cm. JleCHUAT TiIaBeH
OpOHX € MO-IIUPOK U C€ SIBSBA MOYTH AUPEKTHO
MPOJBJKCHUE Ha TpaxesiTa, KOeTo OOsCHSBA IO-
YEeCTOTO OTKPUBAHE HA YY’KIH TeJa B HETO.
Knuanynara kapTuHa mpu Jenara ¢ acupUpaHo
Yy>kKJ0 TSUI0 B JOJIHUTE AUXATEITHU MBTHIA, 0c0o0e-
HO TIpH JIMIICA Ha WHCTIMPATOPEH MHITU/ICHT, B Haya-
JIOTO YECTO HAro1005Ba HH(EKIUS HA TUXaTeTHaTa
chucTeMa WIM TpUCThI Ha OpoHXuanHa actMma. B
HSKOM Cllydyal TOBa € NpPUYMHA 3a TPElIHa WM
3aKbCHsLJIA AMArHO3a, U3JIaralo Ha PUCK KMBOTA Ha
JIETETO, KaKTO M IMOHSKOra JI0 MociieBalia onepa-
TUBHA MHTEPBEHIUS. ACTUpalusaTa Ha 9yXKIO0 TSUIO
B OOJIIMHCTBOTO OT CIy4YauTe € CBIPOBOJAEHA C
MHOTO JIpaMaTUYHU MOMEHTH KaKTO 32 TallMeHTHUTE,
Taka M 3a MeIMUMHCKUA nepcoHat. [lomaganero My
B IMXATEITHUTE BTHUIIA CE CHIIPOBOXKAA OT ,,pECIIH-
paTtopHa japaMa‘“, KOATO TpsiOBa BHHArM HACOYEHO
Jla ce ThpCHU IIPU CHEMAHE Ha aHaMHe3aTa KaKTO OT
JINYHUSA JIeKap, Taka W oT neauarbpa u Y HI -crie-
nuanucrta. J[pyr BakeH CUMITOM € KalluTuilaTa, HO
TS CHILIO HE BUHATH € 3aab/ukuTenHa. [IpucrenHaTa
KallUIMIa ¥ CUMITOMBT Ha ,,IUIIOIIAIIOTO 3HaMe'
ca BaXHM HACOYBAIM CHUMIITOMH TPH HE(DUKCH-
paHo YyXI0 TSAJIO B Tpaxesita. AKo He ObJe U3Ba-
JIEHO BeJHara, aClipHpaHOTO UyXKAO TAIO OCTaBa
(uKCUpaHO B HAKOW OT OTIEJNUTE Ha JUXaTellHaTa
cucrema. Ilpu moBeueTo OT MalMEHTHTE OCTPUTE
MIPOSIBU HA JIUCITHES, KAIJIUIIA U IIaH03a TIOCTETICH-
HO HaMaJIsIBaT M U34€3BaT — HACTBIIBA IEPUOIBT HA
,»,MHHIMO OJ1aronoyqne.

CamMo mpu Majka yacT OT HAlMEHTHUTE OIIAKBa-
HusATa OBP30 MPOrPEcUpar U ce CTUra J0 JIeTaJeH
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Introduction

Foreign bodies in the lower respiratory tract in
children are one of the most serious emergencies in
otorhinolaryngological and pediatric practice, can
lead sometimes to death. [1, 2, 3, 7, 10]

Any object of exogenous and endogenous origin,
capable of partially or completely block of a part
of the respiratory system — nasal passages, larynx,
trachea and bronchi is considered a "foreign body."
Immaturity of the respiratory system and some ana-
tomical features in children are the main reasons
for the difficulties in the diagnosis of a foreign
body in the lower respiratory tract and its adequate
treatment. The length of the trachea in newborns
is 4 cm and width 0,5 — 0,6 cm. The width of the
right main bronchus in infants is 0,5-0,6 cm and the
left — 0,4-0,5 cm. The right main bronchus is wider
and is almost a direct continuation of the trachea,
which explains the frequent detection of foreign
objects in it.

The clinical signs in children with aspirated foreign
body in the lower respiratory tract, especially in the
absence of inspiratory incident in early often resem-
bles a respiratory infection, long standing allergies
or asthma attack. In some cases this is the reason
for incorrect or delayed diagnosis endangering the
child's life, as well as in some times leading to sub-
sequent surgery. Aspiration of a foreign body in the
majority of cases accompanied by very dramatic
moments for both patients and medical staff. Get
in the airways accompanied by "respiratory drama"
that has always aimed to look at history taking the
GP and the pediatrician, and an ENT specialist.
Another important symptom is coughing, but it also
is not always mandatory. Breakthrough cough and
symptoms of "flapping flag" are important guiding
symptoms in non-fixed foreign body in the trachea.
Aspirated foreign body, if not removed immedi-
ately, remains fixed in one of the departments of
the respiratory system. Most patients who have
acute symptoms of dyspnea, coughing and cyano-
sis gradually reduce and disappear — occurs during
the ,,false prosperity". [25]

Only a small part of patients they complaints
quickly progress and leads to death before their
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U3XOJ, IpeaH Ja UM € OKa3aHa CIelUaIn3upaHa
MEIUIMHCKA TTOMOIIl WA MO0 BPeMe Ha ONepaTHB-
HaTa MHTEPBEHITUS — rOJIeMU ¥ HAOBOBAIIN TYIKIH
TeJa, Pa3MOJOXKEHH Hal-4ecTo B 00JacTTa Ha
oudypkamusaTa Ha Tpaxesra.

UYecto ponutenu U OIU3KU, TPIKETH CE 32 MAJIKH
Jieria, ,,3a0paBsaT  1a CIIOMEHAT 3a er30/1a Ha JIuXa-
TEJIHUSI MHIIMJICHT, 32 J1a He ObJaT YNmpeKHaTH 3a
JIOUIO TJIeJIaHe Ha JIETETO, & M YCIIOKOCHU OT (akTa
Ye KalUIUIaTa U 3ayXbT ca MPEMHUHAIH U JICTETO
ocraBa B Kouaumus. [lepuoasT Ha ,,MHUMO Onaro-
MOJIy4YHe® € ¢ paszjinyHa MPOABIKUTEIIHOCT, KOETO
€ B IIpsika 3aBUCHMOCT OT IIPOM3X0/1a, TOJIEMUHATA
Y JIOKQJIM3AIUSTA HA YYKI0TO TSUIO M ChOTBETCTBA
Ha CTENeHTa Ha (QYHKUMOHAIHWUTE HAPYIICHHUS.
[25] CnenBa cranuaT Ha BB3MAIUTCIIHUTE IPOMEHU
B TpaxeoOpoHXHalHaTa CHUCTeMa W OeroapoOHa-
Ta ThKaH. M3sBsiBa ce ¢ KIMHMYHATA KapTHHA Ha
XpOHHWYEH OPOHXUT, XpOHWYHA ITHEBMOHUS, OpOH-
XUEKTa3uHu, emnuem, Oemoapoben adcrec u ap.,
HaJIaraliy MOHSIKOTa W Pe3eKIus Ha 0eI0apoOHHs
napenxuM. [Ipu Te3u gena ce kacae 3a ,, XpOHHYHO
YyXKJI0 Ts10°. Beceku TakbB ciydail H3UCKBa TOJISIM
KIIMHUYEH OTHT OT JICKYBaIlIMs JeKap.
BonmuHCTBOTO OT 4yXIUTE Tena ca OT XpaHUTe-
sien pousxo. Ilpu nema Ha BB3pacT 10 3 TOAUHU
TE MOMAAaT B AMXATEIHUTE MBTHUIIA HAi-4ecTO
10 BpEME Ha XpaHEHE WM UIPa, OCOOEHO KOTaTo
ca ChIPOBOJCHU OT CMSX, TOBOP, IUIAY WIIM Kalll-
nuna. HamupamuTe ce B ycTHaTa KyXHHA YYXKIU
TeJla WM XPAHWUTEIHH MaTepuu OWBAT yBJICUCHU
OT BB3IYILIHATA CTPYS M JIECHO NMPEMUHABAT Ipe3
rJIacHAaTa IIeTKa, aKO He Ca MHOTO T'OJIEMH.

Ien

Leara Ha HameTo mMpoydyBaHEe € C HAINpPaBEHUS
aHaju3 Ja XBBPJHMM CBETIIMHA KAKTO BBPXY PHC-
KOBETE W TPYIJHOCTUTE TPU JICYCHUETO, TaKa H
BBpPXY pEaTHOTO CHLOTHOIIECHHUE MEXKIy Oposi Ha
W3BaJICHUTE YYKIH TeJla U TO3W Ha TOYNHAIIN JeTia
C Ta3W M3KJIIOUNTETHO TEXKKa IMATOJIOTHUsS, U3IO0MN3-
BaliKM JMaHHWTE Ha HaAIMOHAJIHATA CTATHCTHUKA 3a
Oposi TIOYMHANHM Jiella C YYKJIO TsUIO0 B JIOJTHHUTE
JIMXaTETHA TTBTUIIA 32 TIPOCIENIBAHUS TIEPUOJT OT
20 roguam (1995-2014).

Marepuan u mero

B Hamero mpoyuBaHe mpocieasBaMe Bb3MOXKHHUTE
PHUCKOBE U YCIOXKHEHUS mpu 679 neuna Ha Bb3pacT
oT 0 10 3 TOMHY C YyXKJIO TSUIO B IOJHUTE JUXATeN-
HU pTHINA 32 Tiepuo ot 20 roguau (1995-2014),
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given specialized medical care or during surgery
— large and swelling foreign bodies located mostly
in the area of the bifurcation of the trachea.

Often parents and relatives, care for young children
"forget" to mention episodes of respiratory inci-
dent, not to be blamed for poor care of the child,
and reassured by the fact that cough and breath-
lessness are gone and the child remains in good
condition. The period of ,false prosperity" has
a different duration, which is directly depending
on the origin, size and localization of the foreign
body and the degree of functional disorders. It’s
continued the stage of inflammatory changes in
the tracheobronchial system and lung tissue. Mani-
fested in the clinical picture of chronic bronchitis,
chronic pneumonia, bronchiectasis, empyema, lung
abscess, etc., and sometimes requiring resection of
the lung parenchyma. This is a "chronic foreign
body" in these children. Any such event requires
big clinical experience of the doctor. [15]

The majority of foreign bodies have food origin.
For children aged up to three years, they fall into
the airways most often during the eating or a game,
especially when accompanied by laughter, talk, cry
or cough. Located in the oral cavity foreign bodies
or food particles are carried away by the airflow
and easily pass through the slit vowel if not very
large. [9, 16, 20, 22, 27]

Aim

The aim of our study is with this analysis to shed
light on both the risks and difficulties in treat-
ment and on the actual ratio between the number
of removed foreign bodies and that of the dead
children with this extremely severe pathology,
using data from the national statistics on the num-
ber of deaths of children a foreign body in the

lower respiratory tract tracking period of 20 years
(1995-2014).

Material and methods

In our study, we follow the possible risks and com-
plications in 679 children aged 0 to 3 years with
a foreign body in the lower respiratory tract for a
period of 20 years (1995-2014) treated in the ENT
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nexyBanu B YHI -kmuauka npu YMBAJL |, llapuna
Moanna-MCYJI“ — Copus u Jletcka KIMHMKA Ha
YMBAIJI ,,AnekcanapoBcka‘ — Codust. CboTHOIIIE-
Huero Momueta/Mmomuyera Oeme 46% (310) kM
54% (365).

3a 00eKTUBH3UpPAHE HA PE3YJTATUTE Ca M3MOJI3Ba-
HU WU JaHHUTEe OT HanmoHamHMS CTaTUCTUYECKU
WHCTUTYT 3a OpOsi Ha MOYMHAIKTE el MO MPUYH-
HU 4Y’KJI0 TSJI0 BbB (hapuHKCA M JIApUHKCA, B Tpa-
xesiTa, Oponxure u Oenust Apod B bwearapus mpes
nepuonaa 1995-2013 roauna mo BB3pact. Jeraiin-
HU CTAaTUCTHYECKU JIAaHHH 332 YMHUPAHHATA 110 €/IH-
HUYHU MPUYUHM ca Hanu4Hu B MHbopmanmonna
cucrema ,,Jlemorpapus“ or 1995 r. Crarucruye-
CKUTE pa3padOTKH HAa YMHUPAHUATA 10 NPUYUHU B
Bwirapust ce ochIIeCTBSIBAT P ClIa3BaHE HA U3HUC-
KBaHUATa Ha MexayHapoaHaTa Kiacu(uKamus Ha
Oonectute Ha CBeTOBHATA 37paBHA OpPraHU3AIIMS.
Ho 2004 1. B bwarapus e npunarana MKB-IX
peBusuda. Ot 2005 1. ce npunara MKB-X peBusus.
CehriiacHO HOpMaTHUBHATa ypeada B cTpaHaTa MmpHu-
JIO)KEHUETO Ha 4-3HaYHUS KOJ Ha KiacuuKanusTa
e BpBesieH ot 01.01.2013 .

[Ipu Bceku manueHT, cjel LIaTeIHO CHETa aHaM-
HE3a, € U3BBPILEH OIJIe]l, IEPKYCUs U ayCKyJITalus
Ha Oenust Apo6. BuHarm B HauanoTo Ha mperiesa
Ce CpaBHSBAT JMXATEIHUTE EKCKYp3WH Ha JBETE
MOJIOBUHU HA TPBIHMS KOII (ThPCU CE aCUMETpPHUs
NIPU UXaTeJHUTE eKCKyp3uu). Iloutn BuHAru or
CTpaHaTa Ha 4YyXJOTO TsUIO0 ce HalnromaBa mo-
c1ab0 WK MO-CHJIHO MPUTBILICHUE HA MEepPKyTOp-
HUSl TOH, a MPHU AyCKYyJTallUs — B paszinyHa CTe-
meH oTciabeHo mauirane. Ypes peHTreHorpadcko
uscnensane (pac u mpodui), a Tpu BH3MOKHOCT
KOMITIOTBpHA ToMorpadusi Ha Oenmure npodose (C
KOHTpacT) ce ompenens Gopmara, pasMepure u
Pa3MoJIOKEHUETO Ha 4YyXKJI0TO Tsjio. [4, 5, 6, 14,
19, 23, 24] Ilpu menHa OOCTPYKIMSA HA OpOHXHTE
ce HaOrO/aBa aTeieKkTasa, KaKTO YeCTO M CHMII-
toMbT Ha Holzknecht — Jacobson (mpm BammBa-
HE MEIMACTUHYMBT C€ TpPEMecTBa B IOCOKAa Ha
3amylieHus: OpOHX), a NPU BEHTWJIATOPEH THII
— eMmpuzem. Tepen ce chIo OrpaHUYeHHE B TOA-
BIPKHOCTTA Ha KyIOJia OT ChOTBETHATa cTpaHa. B
T EpeHITNATHOMarHOCTUICH acleKT TpsOBa Ja
ObJIc OTXBBpIJICHA ITHEBMOHHUSI, OPOHXHATHA aCTMa,
a HamocluemabK W OemonpoOHa TyOepKyso3a Tpu
pomckus etHoc. [13, 18, 21]

[Ipn BcuukuTe ngema € mpoBeAeHa TPaxeoOpoH-
XOcKomnusl moj oOmia aHecre3us. M3mon3Banu ca
purnaan 6poHXxockonw Ha upma ,,Friedel” u ,,Karl
Storz* Germany ¢ HMHKEKIMOHHO obauimiBaHe. 3a
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Clinic at the University Hospital "Queen Joanna-
ISUL" Sofia and Children clinic of the University
Hospital "Aleksandrovska" Sofia. The ratio boys/
girls was 46% (310) to 54% (365).

To objectify the results are used data from the
National Statistical Institute, the number of dead
children on grounds Foreign body in the pharynx
and larynx, trachea, bronchus and lung in Bulgaria
during the period 1995-2013 year old. Detailed
statistics on deaths by single causes are available in
Information System Demography from 1995. The
statistical studies of deaths by cause in Bulgaria are
carried out in compliance with the requirements of
the International Classification of Diseases of the
World Health Organization. Until 2004, Bulgaria
has implemented ICD-IX revision. Since 2005 is
applyed ICD-X revision. According to the regula-
tions in the country application of the 4-digit code
classification was introduced by 01.01.2013.

In each patient after an accurate medical history, is
made a inspection, percussion and auscultation of
the lungs. Always at the beginning of the exami-
nation are compared respiratory excursions of the
two halves of the thorax (asymmetry is looking at
respiratory excursions). Almost always on the side
of the foreign body is seen less or greater dullness
or tympany, while auscultation — to varying degrees
weakened breathing, rhonchi, rales and local and
generalized wheeles. By radiographic assessment
of chest (fullface and profile) and, if possible CT
of the lungs (by contrast) determines the shape, size
and location of the foreign body. [4, 5, 6, 14, 19, 23,
24] In complete bronchial obstruction occurs atel-
ectasis, as often symptoms of Holzknecht-Jacob-
son (during inhalation mediastinum moved in the
direction of the blocked bronchus) and at valve
type — emphysema. Gas exchange abnormalities
are reflected in alterations of pH, pO, and pCO,
in arterial blood saples. Search is also a circuscrip-
tion in the mobility of the dome of the country. In
the differential diagnostic aspect must be rejected
pneumonia, bronchial asthma, and lately pulmonary
tuberculosis in the Roma ethnic group. [13, 18, 21]
Used rigid bronchoscopes company "Friedel" and
"Karl Storz" Germany by injecting ventilation. To
achieve maximum coverage in the surface of the
foreign body without it to be crushed using differ-
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MOCTHTaHe Ha MAaKCUMAaJHO OOXBallaHe Ha CTpa-
HUIIATE HA YyXJJI0TO TS0, O0€3 TO ja ObJe pas3apo-
0eHo, ca W3MOJ3BAaHM DPA3IMYHHM BUAOBE IIHUIIKH.
PaznpoOsiBane ce Hayiara eIMHCTBEHO NPU MHOTO
HaOBOHANIO 600EHO 3BPHO C 1eN M30yTBAHETO MY
B €IMH OT TIJIaBHUTE OpOHXHU 3a MOoA0OpsBaHe
oenonpoOnata BeHTWamusa. Crien ToBa mapue 1o
napye 000€HOTO 3bpHO ce u3BaxAa. lIpu oTOK
Ha JIMTaBUIIaTa Ha OPOHXWUTE W BKIMHEHO YY>KIO
TsUI0 ce Ipujlara pa3rBop Ha ajapeHanud 1:1000 c
1IeJT HaMaJIsIBaHEeTO Ha OoTokKa. 1o chims HaumH ce
MOCTHIIBA TPH EKCTPAKIMs HAa XPOHUYHO YYXKIO
TSJ10, 00XBaHATO OT rpaHyauy. Korato 4yxa0to
TSJIO MUHAaBa Tpe3 JiyMeHa Ha OpOHXOCKOIA, ro
n3Baxaame, 0e3 Ja MpoMEHsME IMOJOKEHUETO Ha
TpbpOAaTa ¢ Oryies] Ha MO-JIECHA PEBU3US HA MSCTOTO.
AKO TSIIOTO € IO-TOJIIMO OT JTyMeHa Ha Tpb0ara, To
TOTaBa C€ M3TErJIsl 10 HEMHOTO OTBEPCTHUE U 3aCTHO
ce n3BaxaT. ToBa Kpue HEy10OCTBOTO OT IMTOBTOP-
Ha MHTYOAIMs 32 PEBU3HS U yIbJKaBa BpeMeTpae-
HETO Ha uHTepBeHuusTa. [8, 9, 11, 17, 23, 26]

Pesyararu n o0cbixaane

[Tpu u3BwBpmeHnTe OpoHxocKonuu B 56,2% (380)
YyXKAUTE Tena 0sXa JOKaTM3UpaHU B JIECHUS TJa-
BeH OpoHX, B 35,1% (237) — B neBus r71aBeH OpOHX,
B 5,4% (36) — B Tpaxesta u B 3,3% (22) — nBy-
ctpanHo. [Ipu 51 manmentn win 7,5% ce kacaeme
32 XpOHUYHO YYXKJIO0 TSUIO.

Ha cnensammre met ¢urypu € mpocieeHo ChoT-
HOILIEHUETO Ha Opos Jela ¢ U3BaJCHH YyXJU Tela
B JIOJJHUTE aUxarejaHd mbTuma B Y HI'-kmmauka
npu YMBAJI , Ilapuua Hoarnna-CYII“ — Codpus
u Jlercka knuHuka Ha YMBAJL ,,AnexcanipoBcka‘
— Cocus cripsmo Opoii mounHaIM Aena no npuyu-
HU 9YK]I0 TSJIO B JJTApUHKCA, Tpaxeara, OpOHXUTE U
6emust 1po6 B bearapus npes nepuona 1995-2013
TOIMHA TI0 BB3PAacCT.
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ent types of clips. Crushing necessary only in very
swollen bean with the aim of pushing him into one
of the main bronchi to improve lung ventilation.
Then piece by piece the bean is removed. In muco-
sal edema of the bronchi and included foreign body
is applied a solution of epinephrine 1:1000 in order
to reduce edema. Similarly proceed the extraction
of a chronic foreign body covered by granulation.
When the foreign object passes through the lumen
of bronchoscopy remove it without changing the
position of the tube with a view to easier revision
of the place. If the body is larger than the lumen of
the tube then is drawn to its opening and, together
subtracted. This hides the inconvenience of re-intu-
bation for revision and prolongs the duration of the
intervention. [8, 9, 11, 17, 23, 26]

Results and discussion

Executed bronchoscopy in 56.2% (382) foreign
bodies were localized in the right main bronchus,
in 35.1% (238) in the left main bronchus, in 5.4%
(37) in the trachea and in 3.3% (22) bilaterally. In
51 patients or 7.5% it is chronic foreign body.

The next six figures is traced ratio of the number
of children removed foreign body objects into the
lower respiratory tract in ENT Clinic at the Univer-
sity Hospital "Queen Joanna-ISUL" Sofia and the
Children's Clinic of the University Hospital "Alek-
sandrovska" Sofia compared to the number of dead
children cause foreign body in larynx, trachea,
bronchus and lung in Bulgaria during the period
1995-2013 year. Both periods are significantly
different and distinct age groups, and total (t-test,
p < 0.05). In the second period, an increase in the
proportion of children with a foreign body removed
at the expense of reducing the deceased.
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®ur. 1. MNauneHTn ¢ Yyxam Tena B gvxatenHute nvtuwa Ha 0 roguHm 1995-2004 r. n 2005-2013 (p < 0.01)
Fig. 1. Patients with foreign bodies in the airways of 0 years of 1995-2004 and 2005-2013 (p <0.01)
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®ur. 2. MNayneHTUTE C YyXKO0 TAMNO B AuxaTtenHuTe nbruwa Ha 1 roamHa 3a nepuoga (p < 0.01)
Fig. 2. Patients with foreign bodies in the airways of one year for the period 1995-2004 and 2005-2013 (p < 0.01)
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Fig. 3. Patients with foreign bodies in the airways of two years for the period 1995—2004 and 2005-2013 (p < 0.01)
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®ur. 4. MNaumeHTUTE € YyXKOOo TAMO B AMXaTenHute nbtuwa Ha 3 roguHn 3a nepuoga (p < 0.05)
Fig. 4. Patients with foreign bodies in the airways of three years for the period 1995-2004 and 2005-2013 (p < 0.05)
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Fig. 5. Proportion of patients with foreign bodies in the airways of 0-3 years for the period 1995-2004 and 2005-2013 (p < 0.01)
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Ha ¢ona Ha 06moro HamassiBaHe Ha Opos Ha Jiera-
Ta C 4yXKI0 TSUI0 B Tpaxesara U OPOHXUTE MMa sicHA
TEHJCHIUS KbM HaMaJIiBaHE HA CMBPTHHUTE CITyJau
Y OTHOCHTEIIHO 3ala3BaHe Ha HOMep (C BEpOSTHO
YBEJIMYCHUE) 3a OTCTPAHSBAHE HA YYXKAW Tela.
JlenbT HAa CMBPTHHUTE CIIyYau € IJIAaBHO 32 CMETKa
Ha aemara 0 roguan — dur. 6-8.

3/2015

Against the background of a general reduction
in the number of children with a foreign body in
trachea and bronchi there was a clear downward
trend in deaths and relatively preserving number
(possibly increasing) to remove the foreign bodies.
The proportion of deaths was mainly at the expense
of children 0 years — Fig. 6-8.
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W3BagennTe OoT HAac 4yXau Tena Osixa ¢ pasiu-
YeH MPOU3XOJ: PACTUTENTHHU (CEMKH, KU, 3bpHa,
KJIaCOBE OT TPEBH U [p.), C HEOPraHWYEH IPOU3-
X0 (MEeTaJHW, CTHKJICHHW W IUIACTMACOBU MpPE-
METH), OT >KUBOTUHCKH MPOU3X0J (KOCTH, MECO) U
30U, KOPOHKU WM CTOMATOJIOTHYHU MaTepuau
U WHCTpyMeHTH. [Ipum HIKOM TEXKKH Oenompoo-
HU 3a00JsBaHUs — ITHEBMOHHUsS, MYKOBHUCIIHI03a,
IIPU TOCTTPABMATUYHU YCJIOKHEHUS TPH TPaBMHU
Ha TPBAHUS KOII M CJENONEPATHBHU YCIIOKHE-
HUS HaOIoIaBaxMe Taka HapeuyeHoTo ,,eHIOreHHO
YyXKJI0 TAJIO B AUXATEIHUTE IBTUIIIA.

Ot u3BazeHHUTE YyXIU Tella JeNbT Ha CIBHYOT-
JeI0BUTE ceMKu Oemne Haii-roysim — 22,3% (151),
cienBaH ot Te3u Ha pbeThituTe — 20% (136) 1 To3n
Ha opexute — 17,5% (119). denbT Ha n3BageHUTE
606enu 3bpHAa € enBa 2,5% (18), Ho TpsOBa nedeno
Ja oTOeNIeKUM, Y€ TOBa Ca €IHU OT Hal-ONacHU-
Te Yy)KIH Teja, Hal-uecTO BOJCIIM 10 CMBPTEH
U3XO]I.

B chayuam Ha manmueHTH € ,,eHAOTCHHHU YY>KIU
TeJla € MPETNOPBHUUTEITHO Ja MPUCTHIIUM KbM OpOH-
xockorus ¢ (rexcubuinen oporxockorn. Te3u Tema
Ce IBJDKAT HAa TEXKU BUPYCHH M OaKTepUaIHU
WH(EKINH, IPU KOWTO CE Hajlara cjell MHTyOHupa-
He Ja ObJar OTCTPAHEHU OTIUBKU OT I'bCT THOCH
cekpeT u kpyctu. Llenra e mocTurane Ha MakCUMa-
neH eheKT npu MUHUMAJIHA TPaBMa Ha ThKaHUTE.
He Tpsi6Ba na 3abpaBsmMe, 4e MpU HOBOPOICHHU H
KbpMadeTa 70 6 Mecena MpOABIKUTEIHOCTTa Ha
MaHUMyJIalusATa He TpsOBa ga e mo-apiara ot 20
MUHYTH, a MPHU MO-roeMuTe Jena (10 3 ToauHm)
— 110 30 MUHYTH.

3a npocnensiBaHus nepuo npu 667 nena JeueHue-
TO MPUKIIIOYM YCIENIHO, KaTto mpu 59 oT jenara ce
HAJIOXKU MPHUJIATraHETO Ha ITOBEYE OT €JHa €HI0CKOII-
CKa IMpOIEAypa, PECIEKTUBHO ITOBTOPHO IPOJIEKA-
BaHE B HAIIMTE J[BE KIUHHUKU. [Ipum MHOro maika
gact ot narpenture 4 (0,59%) nopanu achukiys,
JbJDKAIA Ce Ha TOJSIMO YYXKIO TSUIO B TpaxesiTa,
ce MPUCTHIIBAILEC ITBPBO KbM TPaXeOTOMHUS, a CIIe]
TOBa KbM JojiHa Oponxockomus. [Ipu 12 neua ce
HAJIOXKH TPOABIDKaBaHe Ha JieueHneTo B Kimnunka
MO TPBJIHA XUPYPTUsl MOPAJAU HEBB3MOXKHOCT OT
€HJIOCKOIICKAa €KCTPaKIMs (BKIMHEHO WM MPOHUK-
HaJIo B 0e0ApOOHUS APEHXUM UY>KJIO TSJIO).
Berpekun BHMMaTeHOTO OOpaBeHE C amaparypa-
Ta, MAaKap U B PEAKHU CiIy4aw, cMe HaOIrogaBaiu
cienomneparuBHu ycnoxHenus — 8 (1,2%). Muoro
psako HaOmrogaBaMe OBP30OMPEXOJIEH OTOK Ha
nmapuHkca ot Tpbbara — 6 (0,9%). Ilpu aBe ot
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Removed from us foreign bodies were of various
origins: plant (seeds, nuts, grains, classes of grasses
etc.), with inorganic origin (metal, glass and plastic
items), of animal origin (bones, meat) and teeth,
crowns or dental materials and instruments. In
some severe lung diseases — pneumonia, cystic
fibrosis, in post-traumatic complications of chest
trauma and postoperative complications observed
so-called "endogenous foreign body" in the air-
ways. To him a thick secretions or pathological clot
block the lumen of the airways. In these cases, the
removal of this "plug" is imperative and survival.
Foreign bodies removed from the share of sunflow-
er seeds was the highest — 22.3% (151), followed
by those of groundnuts — 20% (136) and in walnuts
—17.5% (119). The share of the removed beans is
only 2.5% (18) but must boldly note that this is one
of the most dangerous foreign objects, most often
leading to death.

In cases of patients with "endogenous" foreign bod-
ies it is recommended that went to bronchoscopy
with flexible bronchoscopy. These bodies are due
to severe viral and bacterial infections, requiring
intubation then be removed castings of thick pus
and crust. The aim is to achieve maximum effect
with minimum trauma to the tissues.

We should not forget that in neonates and infants
up to 6 months duration of the manipulation should
not be longer than 20 minutes and in older children
(3 years) — 30 minutes.

At monitored period on 663 children, the treatment
is successful, while 59 children have application to
more than one endoscopic procedure, respectively
repeated hospital stays in our two clinics. In very
few patients 4 (0,59%) due to asphyxia due to
large foreign body in the trachea first proceed to
tracheotomy, and then to lower bronchoscopy. In
12 children have continued treatment at the Clinic
for Thoracic Surgery due to the inability of endo-
scopical extraction (or wedge penetrated the lung
parenchyma foreign body).

Despite careful handling equipment, although in
rare cases, we observed postoperative complica-
tions — 8 (1.2%). Despite careful handling equip-
ment, although in rare cases, we observed post-
operative complications — 6 (0.9%). Two of the
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nenara (0,3%) cinex oTrcTpaHsBaHE Ha BKIMHEHO
qyXJ10 TsJI0 CME Ha6J'IIOI[aBaJII/I 3aTPyJHCHHUC Ha
IHMIIAHETO M aTelieKTas3a, HaJlaramld MpoIbJiKa-
BaHC Ha JICHCHUCTO B KJIMHHKA 3a HHTCH3UBHU
TPYKH.

3akiouenue

Uyxanre Tena B JOJTHUTE TUXATEIHH ITHTHUIIA
Mpu jerara, 0coOeHO 10 1-roAuImHa BB3PACT,
ca M3KIIIOYUTEITHO OMACHU MOpaJd aHATOMUYHHTE
0c00EHOCTH Ha IMXATEIHUTE MHTUIIA HA Jelara u
M3HCKBAT TOJSIMO BHUMAaHWE W OMUT TIPU TUATHO-
CTHUIIMPAHETO UM 3a M30ATBaHE Ha JICTAJICH M3XO/.
Jlo6poTo cHeMaHe Ha aHaMHe3aTa W TIO3HaBaHE Ha
Bb3MO)KHOCTUTE Ha Pa3IUYHUTE JUArHOCTUYHH
METOIH, OPOHXOCKOIICKOTO M3CIIe/IBaHEe, U3BBPIIE-
HO C purujeH uiau (IeKcuOmIeH OpPOHXOCKOIM, U
KBaJM(hUKALIMATA HA €KUTIA TI03BOJISIBAT B OOJIITNH-
CTBOTO OT CIy4YauTe PaAaHHOTO M3BAXKIAHE HA UYK-
JI0TO Ts110. 3a0aBSHETO MOXKE J1a JIOBENIE JI0 Xpo-
HUYHA THEBMOHHUS, EMITHEM, a0criec Ha 6emoapo0-
HUS TTAPEHXUM, M3UCKBAIIH MOHIKOTa W PE3CKITHS
Ha 3acerHarara 4acT. YyKIuTe Tejla W3HMCKBAT
TOJIIMO BHUMAaHHWE, OMUT TPU TUATHOCTHUIMpPAHE-
TO UM H J0oOpa Kojmabopaius MeXAy Ieauarsbp,
OpPOHXOCKOMHUCT (OTOPHUHOJAPUHIONOT WIN IIyIl-
MOJIOT), KBaJIM(PUIMPaH aHECTE3UOIIOT C OMHUT MPHU
paboTara c jiena u rpblIeH XUpYpr 3a u30sreaHe Ha
YCIOXKHEHUS U JIETaJICH U3XO/I.

HammwmsaT KIMHUYEH ONMT IOKa3Ba, Y€ € Heo0Xo-
JUMO JIa C€ MPOBEXK/Ia TPaxeOOPOHXOCKOMHUSI MPU
BCAKO CbMHEHHE 3a HaJMuWe Ha YyXIO TAJIO Ha
JIOJTHATE IUXATEIHU IIHTHINA, KOETO KOPECIIOHIUPA
ChC CBETOBHHS OTIHT, Y€ HE CHIIECTBYBAT a0COIIOT-
HU TIPOTHBOIIOKAa3aHUWsS 3a HM3BBPIIBAHE Ha Tepa-
MEBTUYHA TPAaXCOOPOHXOCKOMHS TPU OIPaBIaHO
ChMHEHHE 32 9YXKJI0 TSJIO.

3a m30sTBaHE HA T€3H CHCTOSHUS, CEPHO3HO 3aCTpa-
IIaBally XUBOTA Ha JeIlara, B MOBEUETO CIydau
HHUE cMATaMe, 4 € He0OX0IMMO CEPHO3HO 3aCHIIBA-
HE Ha pa3siCHUTENHATa U MPO(HIaKTUIHA IEHHOCT
OT CTpaHa Ha JIMYHHUTE JIeKapy 3a IOBHUIIIABaHE
Ha 3[paBHATa KyJITypa Ha HaceneHueto. OTAeITHO
BKJIFOYBAHETO HA HETIPABUTEIICTBEHU OpTaHH3AINH
MIPU Ta3¥ JICWHOCT € OT U3KIIOUUTEITHA BKHOCT.
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children (0.3%) after removal of the foreign body
are observed difficulty in breathing and atelectasis
requiring continuing treatment in hospital intensive
care.

To avoid these conditions, seriously threatening
the lives of children in most cases, we believe it is
necessary seriously strengthen awareness-raising
and prevention work by GP's to increase the health
awareness of the population. Separately, the inclu-
sion of non-governmental organizations in this
work of exclusive importance.

Conclusion

Foreign bodies in the lower respiratory tract in
children, especially to 1 year of age are extremely
dangerous because of the anatomical features of
the respiratory system of children and require more
attention and experience in diagnosing them to
avoid death. Accurate history taking and knowl-
edge of the capabilities of the various diagnostic
methods, bronchoscopic examination performed
with rigid or flexible bronchoscopy and qualifica-
tions of the team allow in most cases early removal
of the foreign body. The delay can result in chronic
pneumonia, empyema, lung abscess parenchyma
sometimes requiring resection of the affected part.
Foreign bodies require attention, experience in
the diagnosis and better collaboration between
pediatrician, endoscopist (ENT or pulmonologist),
trained anesthesiologist with experience in working
with children and thoracic surgeon to avoid com-
plications and death.

Our clinical experience shows that it is necessary to
conduct tracheobronchoscopy the suspected pres-
ence of a foreign body to the lower airways, which
corresponds to international experience that there
are no absolute contraindications to perform thera-
peutic tracheobronhoscopy at reasonable doubt
foreign body.
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Abstract

Introduction

This study planned to investigate the occurrence time of noise induced
hearing loss (NRHL) among workers in a loud work environment.
Material and Methods

For this study, the data of 70 workers who work in different
departments of a paper factory was examined retrospectively.
Workers were allocated in two groups as A (environment’s noise level
is under 80 dB) and B (over 85 dB) according to their departments’
noise level. The workers with noise induced hearing loss were
determined with the last Pure Tone Audiogram results.

Results

The median age was 36.98 of 70 workers included 2 females and
68 males. 15 workers with hearing loss were determined. Group B
showed twice as many hearing loss results compared to the group A (5
in A and 10 in B groups), however, these results were not found to be
statistically significant (p: 0.244). In the examination of the number
of workers with noise induced hearing loss distributed by the years
spent in this workplace, 14 of the workers who have been working in
the factory over 10 years had hearing loss while only 1 worker in the
group with up to 10 years of experience was affected. The difference
of this distribution was statistically significant (p: 0.002).
Conclusion

The data of this study shows that there is a positive correlation
between hearing loss incidence and years of service in a loud
workplace. Particularly, individuals with over 10 years of experience
show distinctive increase of hearing loss. Years spent in a loud
workplace and accordingly, the amount of time being exposed to loud
noise, increase the noise induced hearing loss.

Keywords: Hearing loss, noise induced, disease, occupational,
exposure

28

Introduction

Noise induced hearing loss is a hearing loss related
to severity of the noise and exposing time. The risk
of noise induced hearing loss is considered to be
increased by the years of service in a loud environ-
ment as much as the severity of the noise (1, 2).

In this study, the relation between the incidence of
hearing loss, noise level of the environment and
years of service were evaluated in a factory which
is periodically assessed for noise level of environ-
ments and hearing levels of workers.

Material and Methods

For this study, the data of 75 workers who work
in different departments with different noise lev-
els in a factory that produces paper was evaluated
retrospectively in order to determine the relation
between incidence of noise induced hearing loss
and years of service. Workers with symptom of oti-
tis, sequel of otitis, autoimmune diseases, diabetes,
usage of ototoxic drugs and less than a year of work
experience were excluded from study, therefore the
data of 70 cases were investigated.

The median age was 36.98(min.24 — max.48) of
70 workers included 2 females and 68 males. All
workers’ age were in range from 18 to 50 and they
were evaluated in the same age group.
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Environment Noise level tests

Environment Noise level tests of the factory were
completed by a RION brand, NA-28 model, IEC
61672-1:2002 Class 1 and IEC 61260:1995 Class
1 mobile sound level meter and it was calibrated
before each measurement.

International Bulletin of Otorhinolaryngology

To determine the level of noise in workers’ environ-
ments, annual equivalent sound level (Leq) mea-
surements were considered. Workers were allocated
in two groups as A (environment’s noise level is
under 80 dB) and B (over 85 dB) according to their
departments’ noise levels (Table 1).

Table 1. Noise levels of the environment and staff numbers

. Number of
Environment Leq Workers Total
Office 55,8 14
Group A Laboratory 62,8 8 37
Maintenance 69,8 15
Coiling 88,1 8 75
Stokehold 88,3 5
Group B Pulp preparation 89,1 10 38
Pulper 89,4 8
Drier 89,7 7

Hearing Threshold Measurements

Otoscopic examination of workers was completed
when they were examined periodically. All par-
ticipants were examined with pure tone audiogram
which determines air conduction thresholds (250,
500, 1000, 2000, 4000, 8000 Hz) and bone con-
duction thresholds (500, 1000, 2000, 4000 Hz).
Audiometric tests were completed with Danplex
DA-64 audiometer in a sound proof room. Before
the measurements, workers were required to stay
away from working environments for at least 16
hours. According to audiogram results, the cases
which had median air-bone gaps at 1,2,3,4 KHz less
than 15 dB and sensorineural hearing loss and 4000
Hz hearing loss on both ears (Boilermaker’s notch)
were considered to have noise induced hearing loss
(3-6). Hearing loss level was calculated as the aver-
age of values on 500-1000-2000-4000 Hz.

Statistical analysis for this study was performed by
Trakya University, Faculty of Medicine, Department
of Biostatistics, SPSS 20.0 (license no: 10240642)
computer program was used. Chi-square/Fisher test
was use and significance limit was accepted as p <
0.005.

Results

15 workers in total were detected to have hearing
loss. According to average of hearing thresholds, all
cases with noise induced hearing loss showed mild
hearing loss (highest score of 35 dB).

When we compare the number of workers with
hearing loss in groups, according the sound level of
their working area, even though group B appeared
to have twice as many workers with hearing loss
compared to the group A, these results were not
significant statistically (p: 0.244) (Table 2).

Table 2. Noise induced hearing loss compared by noise level distribution

Group A Group B Total
NRHL + 5 10 15
NRHL - 30 25 55
Total 35 35 70
Fisher test p =0,244

When we evaluate the distribution of the numbers of
workers with noise induced hearing loss in groups
according to years of service, 14 of the workers who
have been working in the factory over 10 years were
affected while only 1 worker in the group with up
to 10 years of experience was affected. The work-

ers with less than 5 years of working showed no
hearing loss determined. This distribution difference
was statistically significant (p: 0.002) (Table 3). The
median hearing loss was not higher than 35 dB for
any of the workers, therefore, all cases considered as
,»mild hearing loss*.
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Table 3. Hearing loss distributed to years of service
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Year NRHL ( +) NRHL ( -) Total
1-5 0 0 20
6—-10 1 11 12
11 and more 14 24 38
Total 15 55 70
Fisher Chi-square P:0,002

Discussion

The study showed that there was different incidence
rates of hearing loss in groups with different noise
levels, however, these results were not statistically
significant whereas related literature indicates that
it is expected to see significant difference (1, 5, 7,
8). In the work place where the study took place,
the workers may visit departments with different
noise levels throughout the day and the possible
worker replacements between the departments with
different noise levels in the previous years could be
an explanation of this discrepancy. Moreover, it is
worth mentioning that these results could be more
significant if the sample was larger.

In this work place, personal protection wear was in
use and reviewed since 2009, environment’s noise
level was decreased, new measures were taken
about personal protection wear and application con-
trols were implied as a discipline.
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Abbreviations:

Dex — dexamethasone

ISSNHL — idiopathic sudden sensorineural hearing loss
IT — intratympanic

IT-Dex — intratympanic dexamethasone

IV-Dex — intravenous dexamethasone

PTA — pure-tone audiometry

ST — standard reologic and steroid therapy

Abstract

Background. Currently the treatment idiopathic sudden sensorineural
hearing loss by steroids is considered to be the most effective and
common one. It is established that intratympanic administration of
steroids, even in small quantities, results in its higher concentration
in the end organ compared with systemic administration. Therefore
drugs that are used topically in low doses are to be preferred. We
will discuss our experience for intratympanic treatment as opposed
to systemic steroids

Methods. 73 patients were observed in the study. 24 patients among
them were treated with intratympanic dexamethasone over a period
of 6 months. 24 patients were treated with steroids and reologic
substances and 25 patients were treated with intravenous dexametha-
sone only over a period of 10 days. Pretreatment and 1-, 3-, 6-month
post-treatment using pure-tone audiograms were compared.

Results. Intratympanic and systemic therapy did not show any
differences in the treatment efficiency during the first month. But
intratympanic steroid therapy resulted in higher efficacy after
prolonged treatment, i.e. 6 months. No differences were found
between groups treated with systemic steroid monotherapy or with
steroids and reologic substanses.

Conclusions. Long-term IT steroid therapy over a period of 6 months
showed a more noticeable efficacy than with steroids and reologic
substanses and systemic steroid monotherapy. Our experience
confirms that IT therapy can be used as the primary method for
treatment for patients with contraindications of systemic steroid
therapy and for those with mainly high-frequency sensorineural
hearing loss.

PTA, | — pure tone average on all frequencies
PTA ,— pure tone average on low frequencies
PTA,,, — pure tone average on medium frequencies
PTA,,, — pure tone average on high frequencies.

Keywords: idiopathic sudden sensorineural hearing loss, sudden
sensorineural hearing loss, sudden deafness, intratympanic steroids.

Introduction

Though there is no universal definition, ISSNHL
is often defined as unexplained sensorineural hear-
ing loss 30 dB or greater in 3 or more contiguous
audiometric frequencies occuring within 72 hours.
Sometimes it is clarified as unilateral and without
pronounced vertigo. Steroid therapy is considered
to be the most effective and common method for
ISSNHL treatment alone or combined. This is
confirmed in national guidelines, e.g. in Germany,
Russia, Spain and the USA.

However the treatment remains challenging. Nei-
ther the optimal dosage of systemic steroids nor
the treatment duration has been precisely defined,
so they are often chosen empirically [1]. Paper [2]
clarifies this issue: for maximum treatment out-
comes the recommended doses of oral prednisone
are given as 1 mg/kg/d in a single dose, with the
usual maximum dose of 60 mg daily, with a treat-
ment duration of 10 to 14 days. Data comparing
treatment protocols are limited, but one representa-
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tive regimen uses the maximum dose for 4 days,
followed by a 10-mg tapering off every 2 days [3].
This dose is based on a maximum adrenal output of
hydrocortisone (cortisol) of 200 to 300 mg/d during
stress. Prednisone is 4 times, methylprednisolone is
5 times, and dexamethasone is 25 times more pow-
erful than hydrocortisone. So the equivalent dose is
for prednisone is 60 mg, 48 mg for methylpredniso-
lone and 10 mg for dexamethasone [1].

Common side effects of glucocorticoids include
insomnia, dizziness, weight gain, increased sweat-
ing, gastritis, mood changes, photosensitivity,
and hyperglycemia. Severe (but rare) side effects
include pancreatitis, bleeding, hypertension, cata-
racts, myopathy, opportunistic infections, osteo-
porosis, and osteonecrosis manifesting as fractures
and aseptic necrosis of the femoral and humeral
heads [1]. This means patients with systemic medi-
cal conditions such as insulin-dependency or poorly
controlled diabetes, labile hypertension, tuberculo-
sis, peptic ulcer disease, and prior psychiatric reac-
tions to corticosteroids, among others, may not be
suitable to receive systemic corticosteroids.
Another issue far from being evident is IT applica-
tion of corticosteroids. On one hand the benefit
of this route seems now to be obvious. Parnes et
al. [4] published animal studies and clinical series
and demonstrated higher inner ear steroid levels
following IT steroid application, with benefit in
one-third of patients, and higher percentages of
benefit in certain otologic conditions. Subsequent
laboratory data has substantiated the claim of high-
er perilymph steroid concentrations after IT steroid
application [5].

However prospective, randomized papers showed
that intratympanic treatment with 4 doses over 14
days of 40 mg/mL of methylprednisolone injected
into the middle ear was no less effective than the
oral prednisone treatment [6].

The IT application of steroids, even in low dosage,
leads to a higher drug concentration in the inner ear
fluids when compared with systemic administra-
tion [5-11].

The IT administration of steroids is associated with
a low rate of side effects These are infrequent but
include pain, transient dizziness, infection, per-
sistent tympanic membrane perforation, possible
vasovagal or syncopal episodes during injection,
and in comparison with the oral route, higher cost,
and multiple office visits [1, 12, 13].
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IT application is approved in the national guide-
lines mentioned above.

The objective of our study is to evaluate the effec-
tiveness of the IT application of steroid treatment
in patients with ISSNHL compared with the IV
application of steroids and ST.

The permission of ethical committee was obtained
for our clinical research.

Materials and Methods

Only patients with ISSNHL were included in the
study. The analysis of the therapy efficacy was per-
formed on 73 patients (mean age 43.4 +11.9 SD yr;

range, 23-69 yr), consisting of 31 women and 42

men, all without previous treatment. Two of them

demonstrated bilateral impairment.

The inclusion criteria during this study was as fol-

lows: patients with ISSNHL, who had not previ-

ously been treated and were older than 18 years.

The time between the onset and the beginning of

the therapy was less than 1 month.

The following exclusion criteria were adopted:

1. Patients with somatic pathology (such as
diabetes, hypertension, gastriculcer, tuberculosis,
glaucoma, and so on), for whom systemic
steroids were contra-indicated;

2. oncological patients;

3. patients with autoimmune diseases or those who
were constantly or periodically taking steroids;

4. pregnant and nursing women,;

5. patients with middle ear diseases, abnormal type
of tympanometric curves or barotrauma in their
medical history;

6. those who had intolerance for any component of
treatment;

7. those who had ISSNHL in the only hearing ear.

All patients were divided into 3 groups depending

on the method of therapy. The division into groups

was based on mechanical randomization.

The IT-Dex group of 24 patients (25 ears) were

treated with Dex intratympanically. Dex was inject-

ed through a tympanostomy tube fixed in the pos-
teroinferior quadrant of the tympanic membrane
under the local anesthesia. Dex was given accord-
ing to the following dosage regimen: 4 mg (one
ampoule of 1 ml) every day during 10 days, 4 mg
every other day over 20 days and then 4 mg 2 times

a week over 5 months. Injecting the drug in the

tympanic cavity through the tympanostomy tube,

we oriented patient's head in a specific position to
be sure the round window membrane was covered
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with the solution for 30 minutes. We asked the
patient to avoid swallowing to reduce the incidence
of the drug leaking through the eustachian tube.
The ST group consisted of 24 patients (25 ears)
who received for 10 days Pentoxifylline, Cocar-
boxylase, Potassium and magnesium aspartate
intravenously and vitamin B1/B6/B12-complexe
intramuscularly and Dex 0.1 mg for 1 kg of body
weight in 200 ml of 0.9% sodium chloride solution
intravenously tapering off over 5 days.

The IV-Dex group consisted of 25 patients (25
ears) who were treated with Dex 0.1 mg for 1 kg
of body weight in 200 ml of 0.9% sodium chloride
solution intravenously daily over 5 days tapering
off over the following 5 days .

The evaluation of the therapy efficacy was based
on the PTA data before and after treatment. Hearing
evaluation was based on the following criteria: A
hearing restoration within 15 dB was defined as a
complete recovery. An improvement of the average
hearing of 50% or more from the initial test results
as a partial recovery and a reduction of hearing
thresholds of 15 dB or more as a hearing improve-
ment. The average hearing levels were determined
by 4 frequencies (500, 1000, 2000 and 4000 Hz).
All patients had a follow-up period of 6 months.
They were observed before the treatment, 10 days
after, and then 1, 3 and 6 months after the start of
the therapy.

Statistical data processing was performed with the
software Statistica (StatSoft Inc., release 6.1) and
Biostatistics, Version 4.03, by Stanton A. Glantz,
USA 1998. The statistical analysis included the
following methods: descriptive statistics, analysis
of variance (One-Way ANOVA), repeated mea-
sures analysis of variance, Newman-Keuls test,
pared t-test, Kruskal-Wallis test, Dunn test, Chi-
Squared test, Fisher exact test (one-tailed version),
factor analysis of variance, analysis of covari-
ance (ANCOVA), logistic regression, polynomial
regression.

Results

There were no significant differences in sex, age,
PTA (including low-, mid- and high-frequency
ranges), duration between onset and treatment of
the disease, association with vertigo or hearing loss
degree between the three groups (p < 0.05).

The therapy efficacy was evaluated 1 and 6 months
after the treatment beginning. At the first stage of
our study, the results were divided into 2 subgroups
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depending on presence or absence of treatment
response: with positive effect («effect+» subgroup)
and without positive effect («effect-» subgroup).
«Effect+» subgroup included cases of complete
recovery, partial recovery and hearing improve-
ment, whereas «effect-» subgroup consisted of
cases without changes or with hearing loss.
After one month the treatment started no significant
differences between groups was discovered. How-
ever 6 months after the beginning of the therapy
we found a significant difference (% p < 0.05). The
IT-Dex group represented the major component of
positive clinical results (88%), whereas the ST and
the IV-Dex groups differed slightly (48% and 56%
respectively), which was considered to be insignifi-
cant. The difference between the IT-Dex group and
the two others overall was significant (), p < 0.05).
At the second stage the analysis of previously
revealed differences and further evaluation of the
significance of differences between groups was
performed. The comparative analysis of rates of
complete recoveries, partial recoveries, hearing
improvements («effect+» subgroup) and of cases
without changes or with hearing loss («effect-»
subgroup) in all groups 6 months after the therapy
beginning revealed the greatest differences within
the complete recovery rates between groups — in
the IT-Dex group, 60% of patients demonstrated
complete recovery, while in the StT group, as well
as the IV-Dex group only 20% of patients recov-
ered completely.

6 months after the treatment beginning the follow-

ing results were obtained:

1. Differences of complete recoveries rates between
IT-Dex group and ST group were significant
%2, p <0.05).

2. Differences of complete recoveries rates between
IT-Dex group and I'V-Dex group were significant
(x2, p <0.05).

3. No significant differences of complete
recoveries rates were seen between ST and I'V-
Dex groups.

Thus, in 6 months the highest efficacy was observed

in the group of patients treated with IT steroids (the

maximal rate of complete and partial recoveries
and of hearing improvements) compared to the
group of patients who had received ST therapy
and systemic steroid monotherapy. The number of
patients with complete recovery in the IT group was

significantly higher than in the two other groups 6

months after the treatment beginning.
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Moreover, the effect of the therapy on different
frequencies (low, middle and high) was evaluated.
Frequency range of 125 and 250 Hz was defined as
low frequencies; 500, 1000, 2000 Hz — as medium
frequencies and 4000, 8000 Hz — as high frequen-
cies. Pure tone thresholds in average on these bands

PTA ., PTA, ., PTA . and on all the frequencies
PTA, , were studied.
The PTA, , decrease in the different phases of

treatment is presented in fig.1. In the IT-Dex
group the maximal effect was observed 10 days
after the beginning of the treatment. The PTA,
decrease 10 days after the therapy beginning and
later (1, 3 and 6 months after), in comparison with
the initial hearing level was significant (p < 0.05).
The PTA | decrease 6 months after the treatment

ALL
beginning compared with one month after the treat-
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ment beginning was also significant (p < 0.05). The
maximal effect in the ST group was also observed
10 days after the beginning of the treatment. The
following changes of PTA,  during the period
from the 10th day to the 6th month of therapy were
not significant. In the IV-Dex group, as well as in
the ST group, the maximal effect was observed
10 days after the beginning of the treatment and
the following changes of PTA during the period
from the 10th day to the 6th month of therapy were
also not significant.

Thus, in the IT-Dex group improvement was reg-
istered during the whole period of the 6 months
treatment, whereas in the two other groups patients
had an improvement only during the first 10 days
of the therapy (fig. 1).

before
treatment 10 days 1 month 3 months 6 months
0.0 v } T } } ' i
5.0
10.0
15.0
[1a]
T 200
]
25.0 h———h———h—_—.—
3 /
o
30.0
35.0 /
( IT-Dex group
40.0 ST group
- |\/.
P IV-Dex group

Fig. 1. Hearing changes in 3 groups during 6 months.

The analysis of variance was used to evaluate the
significance of the differences of therapy efficacy
within different frequency ranges in three groups
1 and 6 months after the treatment’s beginning. It
was found that 1 month after the therapy begin-
ning there were significant differences between
groups over the high-frequency range, whereas 6
months after — on all frequencies (p < 0.05). Further
analysis demonstrated that this difference over the
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high-frequency range 1 month after the treatment’s
beginning was due to a more expressed effect (p
< 0.05) in the IT-Dex group compared to the ST
group. Differences between the ST and IV-Dex
groups were not significant.

At the same time, 6 months after the treatment’s
beginning the PTA changes in the IT-Dex group
were more noticeable than in the ST and IV-Dex
groups within the high-frequency range and on all
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frequencies overall (p < 0.05). No significant differ-
ences in PTA changes on all frequencies separately
and in total between ST and IV-Dex groups were
found (p > 0.05).

Thus, after 1 month of therapy, differences between
groups were valid only for high frequencies because
of a significantly greater efficacy in the IT-Dex
group compared to the ST group. Six months after
the IT-Dex group demonstrated a better effective-
ness over the high-frequency range and on all fre-
quencies in total compared to the two other groups.
IV-Dex and ST didn't differ from each other for all
mentioned above criteria.

Evaluation of factors associated with therapy effi-
cacy.

The association of the treatment efficacy with
patient’s age, degree of hearing loss, start up time
of therapy and vertigo was evaluated.

Vertigo and hearing loss degree were not associated
with the therapy efficacy. Patient's age and the time
between the onset of ISSHNL and the beginning of
the therapy seemed to influence the effectiveness
of the treatment. The rate of complete recovery
was lower in patients above 35 years old and with
a timescale between the onset and the beginning of
the treatment of more than 7 days.

Discussion

Our study demonstrated an identical treatment
efficacy of the IT and IV administration of steroids
and the ST 1 month after the treatment commenced.
Despite the absence of differences in one-month
therapy efficacy in general between groups, the
analysis of the impact on different frequencies
revealed a better effectiveness of IT administered
steroid on high frequencies compared with standard
therapy. A. N. Salt and S. K. Plontke postulated that
agents, delivered to the round window membrane
locally, were not regularly distributed in the inner
ear, but demonstrated a base-to-apex gradient of
concentration, so that basal parts of the cochlea
received far greater medicine concentrations than
apical parts [8, 11]. This fact seems to explain the
greater efficacy of IT steroids over the high-fre-
quency range.

Patients who were treated with IT steroids dem-
onstrated an improvement (PTA decrease on all
frequencies) during the whole treatment period,
contrary to those from the 2 other groups treated
systemically, who improved only during the first
10 days of the therapy. This data lets us suppose a

International Bulletin of Otorhinolaryngology

potential possibility of hearing improvement result-
ing from a longer course of treatment. The dura-
tion of treatment with systemic steroids is limited
because of their side effects.

Many studies indicate that spontaneous recovery
occurs in 30-65% of cases [1, 16-21]. Generally, the
recovery happens within 2 weeks after the disease
onset [17]. H. Zhao et al. claim that the treatment
which was started within 2 weeks after the onset is
more effective than the one after a fortnight of the
onset and later [22].

According to our data the absence of positive
response after 10 days of therapy (1, 3, 6 days after)
in the groups of patients treated with systemic ste-
roids over 10 days argues for the poor prognosis of
recovery without treatment at a later date. Due to
the significant differences of PTA,  obtained in
our study in test time, long-term IT administration
of steroids has a higher justification.

In the IT-Dex group the efficacy of the treatment
was more significant than in the ST and IV-Dex
groups 6 months after the beginning of the therapy.
Furthermore, the rate of complete recoveries 6
months after the treatment beginning was higher for
local therapy than for standard and systemic steroid
therapy. This is also a proof of the capacity of hear-
ing restoration after a longer course of treatment.
The chance of hearing improvement at the later
times of therapy has been demonstrated by many
authors, pointing the effectiveness of I'T administra-
tion of steroids after an earlier inefficient systemic
therapy [22-28].

Our results of equal efficiency of therapy for all the
3 protocols 1 month after the treatment commence-
ment allows us to confirm the IT administration of
steroids as an independent treatment mode. Gener-
ally, it concerns patients having contraindications
against the systemic steroid therapy. Similar data
were received by Y. Peng et al. They found that
patients with hearing loss less than 70 dB showed
no difference between the effectiveness of local and
systemic steroid application, whereas those patients
who had hearing loss more than 70 dB showed a
better response to the local therapy [27]. In our
study only one patient from IT-Dex group had a
hearing loss more than 70 dB. However S. Kake-
hata et al. obtained a higher efficacy of local steroid
treatment over 8 days compared to systemic steroid
therapy in patients with diabetes [28].

In contradiction with the majority of aforemen-
tioned guidelines we prefer intravenous perfusion
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but not per os for the systemic therapy. That was
due to national custom that is confirmed in national
guidelines for ISSNHL treatment and we didn’t
find studies for the superiority of one over another.
No serious side effects related to systemic admin-
istration of steroids were observed in our study. 9
patients in ST group and 12 patients in IV-Dex group
complained of sleep loss, which was completely
corrected after withdrawal. That confirms the opin-
ion that most serious side effects occur with chronic
use, and adverse events are usually acceptable and
manageable for the short 10- to 14-day course of
steroids recommended for ISSNHL. Alexander et
al. [29] reviewed the safety of high-dose steroids
taken for up to 22 weeks for autoimmune inner ear
disease and found that most patients completed the
course, with the most frequent adverse events being
hyperglycemia and weight gain. There is also evi-
dence that osteonecrosis and fractures occur more
commonly in patients with preexisting bone or joint
problems in conditions such as systemic lupus ery-
thematosis and rheumatoid arthritis [30].

Optimal dosage of steroids for IT administration
has never been precisely estimated and treatment
protocols for local steroid application have not yet
been designed. Also we couldn’t set an optimal
duration of local treatment in our study, because the
obtained data (improvement during all the period
of treatment — 6 months, and different number of
patients with complete hearing recovery at differ-
ent moments of treatment) show that this duration
is variable and specific to each patient. Therefore,
it might be reasonable to continue the treatment as
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long as an improvement is observed, for example,
until obtaining 2 similar audiograms spaced a month
apart with the hearing survey being done monthly.
However in these cases the outcome (benefit and
harm) could be partially due to swallowing of ste-
roids via eustachian tube during therapy, meaning
this is not local in fact. In this link there are papers
generating some controversy about systemic effects
of IT glucocorticoids [31]. In animal studies, IT-
Dex infusions resulted in higher perilymph concen-
trations than intravenous dexamethasone applica-
tion without any systemic absorption [32]. As far
as humans are concerned, small concentrations of
methylprednisolone in human blood samples were
detected [33]. By contrast, according to [31], ste-
roids, after four IT applications within a 10—12 day
timeframe and a 2-3 days interval between each
injection did not interfere with endogenous cortisol
secretion or bone metabolism. We must note how-
ever that these papers concern short term therapy
so long time effects are obscured. In our study no
systemic adverse effects related to IT application
of steroids were noticed. We experienced one case
of an acute suppurative otitis media which was
eliminated by use of local antibacterial therapy. All
patients demonstrated a complete healing of MT
after the tympanostomy tube removal.

Keeping in mind the options of ISSNHL steroid
treatment and the benefitial and potential adverse
effects, our experience confirms the crucial role of
the need for a shared decision making situation of
doctor with his patient.
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Abstract

Sleep disordered breathing (SDB) during pregnancy covers a diverse
spectrum of pathological conditions provoked by physiological
changes in maternal organism and growing fetus. Most of the symp-
toms (sleepiness, fatigue, vomiting, snoring, obstructed nasal breath-
ing, etc.) are considered to be ,,normally“-related to the physiologi-
cal changes during pregnancy. In fact, that subtle complains could
be a harbinger of more complex disorders, which could remain

Introduction

There is a lot of “confusing” specialized terminol-
ogy associated with sleep disordered breathing
applicable in the daily routine clinical practice of
the otorhinolaryngologists'. According to the sec-
ond international classification of sleep disorders
(ICSD II), based on the strict clinical observations
and priicised diagnostic criteria, SDB is consid-
ered to be a descriptive term for wide range of
clinical pathology — simple (habitual) snoring,
upper respiratory resistance syndrome (URRS),
obstructive sleep apnea (OSA), central sleep apnea
(CSA) and obesity-related hypoventilation syn-
drome (OHS)?. Apnea is described as a complete
restriction or > 90% obstruction of the airflow for
minimum period of 10 seconds, which is usually
associated with reduction of blood oxygen concen-
tration (desaturation) and sleep fragmentation with
abrupt change of brain activity from deep sleep to
wakefulness (arousals). Hypopnea is presumably
less severe condition than apnea and is caused
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neglected and undiagnosed by the consulting obstetric and gynecol-
ogy specialist or primary physician. In view of the potential serious
complications related to the SDB during pregnancy it is essential
to consider even the mild complains of the pregnant woman as
prospective alarming symptoms. Interdisciplinary consultation with
otorhinolaryngologist and subsequent detailed polysomnographic
study are essential for proper diagnosis in order to avoid possible life
threatening complications.

by partial obstruction of the airway. Hypopnea is
controversially defined as a different flow limita-
tion during sleep (= 30% or > 40%) which last at
least 10 seconds and are associated with varying
desaturation rate (= 4% or > 3% respectively).
AHI is the average number of apnea and hypopnea
episodes for a period of 1 hour during sleep. Respi-
ratory effort-related arousals (RERA) — arousals
observed when increased respiratory efforts are
generated during sleep for more than 10 seconds
as an outcome of elevated resistance of the upper
respiratory tract (URT). Cessation of breathing last
shorter, don’t meet the criteria for hypopnea and
apnea, results in transition from the deeper to more
superficial sleep stage and disappear subsequently.
Usually RERA are ironically called “wannabe
hypopnea” and are measured by nasal cannula
with pressure transducer, pneumotachograph or
esophageal manometry during polysomnography
(PSG)*. Reparatory distress index (RDI) stands for
the sum up of all pathologically registered breath-
ing disturbances — RERA, apnea and hypopnea




3/2015

for one hour and represent more precise predictive
criterion for the gravity of sleep-related disorders.
Nevertheless the simple snoring is generally con-
sidered as an annoying disturbance, it could be
early and alarming symptom of obstructive sleep
apnea, requiring full medical attention. Habitual
snoring is not pathophysiologically associated with
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flow limitations, desaturations or arousals dur-
ing sleep. The difference between typical clinical
presentation of moderate to severe URRS and
OSA in adult patients slightly differs and could be
validated by ENT-specialist on the basis of clinical
examination and PSG sleep characteristics as sum-
marized in Table 1.

Table 1. Differences in clinical presentation and sleep characteristics between URRS and OSA.

Clinical presentation URRS OSA

age younger 40 — 60 years old
female : male ratio 1:2 1:8

body weight non-obese obese

sleepiness fatigue excessive day-time sleepiness

blood pressure

hypotension (orthostatic)

hypertension

Seep characteristics

URRS

OSA

onset

insomnia
(sleep-onset & sleep-maintenance)
parasomnias
(sleep walking, sleep terror)

short sleep onset

desaturation not significant significant
sleep fragmentation AHI <5 AHI 2 15
RERA 210 5-10

Obstructive sleep apnea is defined as a desaturation
rate bigger than 4% from the baseline in awaken
condition and minimum 50% decrease on airflow
or complete stop of breathing for at least 10 seconds
during sleep. The exact frequency of OSA among
pregnant woman is not statistically proven by meta-
analysis, but it is approximately estimated that
about 6 % of reproductive female population could
be affected*. The main reason for this inaccuracy is
that the clinical assessment is based predominantly
on the questionnaire survey and usually the results
are not confirmed by PSG.

»Hormonal storm* and pathophysiological
changes

Normal pregnancy is usually related to the series
of biochemical and hormonal changes during the
first and second trimester of pregnancy, while
the mechanical changes (progressive weight gain,
upward displacement of the diaphragm) are asso-
ciated with the growing fetus inside the maternal
organism, could affect significantly the sleep-
ing patterns during the third trimester. Estrogen
and progesterone levels are noticeably elevated
during pregnancy and could provoke physiologi-
cal changes with pathological outcome. Estrogen
induces hyperemia and edema of the nasopha-

ryngeal mucosa®, which result in increased upper
respiratory tract resistance. During pregnancy the
nasal patency could be obstructed mainly by the
physiological actions of different hormones — pla-
cental trophoblastic hormone (hypertrophy of the
nasal mucosa)®, progesterone (local vasodilatation
and increased blood flow) and estrogen (increased
histamine receptors on the nasal epithelial cells
and endothelial cells with subsequent stimula-
tion of the neo-microvascularisation)’. Increased
resistance of upper respiratory tract in a combina-
tion with physiological hypervolemia in pregnant
women could amplify significantly the risk of SDB
during pregnancy, which is more pronounced in
the third trimester®. Estrogen disrupts significantly
the sleep architecture by inhibiting REM sleep’.
Progesterone is produced mainly by the placental
tissue at the moment of implantation and overrides
the effect of other hormones during the first trimes-
ter. It is considered that progesterone exerts strong
sedative effect resulting in increased total sleep
time and decreased sleep latency'’. On the other
hand, progesterone has a stimulating effect over the
sensitivity of respiratory center towards CO, and
thus stimulates respiration'!. Physiological levels
of cortisol start progressively to increase from 25"
to 28" gestational week and rapidly normalize after
delivery. The pathophysiological effect of the cor-
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tisol is probably related to reduction of REM sleep
duration throughout the prenancy'>. Functional
residual capacity (FRC) of the lungs is decreased
by upward displacement of the diaphragm during
the third trimester, which is supplementary to the
physiological reduction of FRC during sleep'®. The
described pathophysiological changes are associ-
ated with diminished maternal oxygenation'* as
well as increased collapsibility of the pharynx's.

Clinical considerations and complications

Pregnancy-related SDB could be demonstrated in
the wide range of symptoms during sleep in the
clinical spectrum from habitual snoring to obe-
sity-related hypoventilation syndrome, which is
arguably considered as the most severe form of
the disease in pregnant women'é. Snoring is very
common clinical finding among pregnant women
and the prevalence is estimated about 14%, which
is significantly higher in comparison with the inci-
dence in non-pregnant female population (approxi-
mately 4%)"". Furthermore snoring is a nonspecific
clinical observation and usually starts at the end of
the second trimester. In the same time snoring is the
most frequent complaint of OSA during pregnancy,
especially in obese women. Gestational rhinitis
(GR) is a pathological condition which differs sig-
nificantly from the more familiar and popular entity
rhinitis during pregnancy (RPr). RPr encompass
all types of rhinitis, which could possibly appear
before, during and after pregnancy, regardless of
the etiology (inflammatory, allergic, non-allergic,
drug induced, vasomotor and etc.). GR typically
emerges during pregnancy in the second or third
trimester, lasts at least 6 weeks or longer and disap-
pears about 2 weeks postpartum'®. GR is not associ-
ated with allergic or inflammatory conditions and
usually is attributed to the hormonal changes. On
the basis of clinical signs and questionnaire survey
the prevalence of GR is estimated about 9 % at
the time of delivery'®. Obstructed nasal breathing,
rhinorrhea and impaired quality of life are not the
only outcomes of GR. Worsening of the sleep qual-
ity, snoring and gravity of apnea of the childbearing
woman with OSA could be attributed to the GR,
especially in those clinical cases associated with
overweight during pregnancy®. Furthermore, oral
breathing as a result form nasal obstruction leads to
decrease in nitric oxide (NO) inhalation in the lungs
with further negative effect on the maternal blood
pressure, preeclampsia, retarded intrauterine fetus
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growth, lower Apgar score of the newborn and etc.?!
Recently an attempt has been made to establish the
exact prevalence of obstructive sleep apnea among
pregnant women overcoming the imperfections of
the traditional screening tools and has been validat-
ed that the occurrence is about 4.9%%. OSA is char-
acterized by repeated cessation of the respiratory
airflow, accompanied by oxygen desaturation and
arousals. Significant reduction of nocturnal satura-
tion of the peripheral blood during the third trimes-
ter of pregnancy has been reported in comparison
with the results of the postpartum PSG studies of
the same subjects®. Recurring episodes of respira-
tory obstruction during sleep could lead to maternal
hypoxemia. Hypoxemia during sleep has been
established both in normotensive and hypetrten-
sive pregnancies around the third trimester®. It
has been speculated that SDB-related intermittent
hypoxia could in turn provoke oxidative stress and
endothelial activation®, which are major factors in
development of pregnancy-induced hypertension?.
Maternal complications such as hypertension and
preeclampsia are frequently reported to be related
to OSA during pregnancy and generally have been
characterized by the absence of nocturnal dipping
in systolic blood pressure?” 2. Mild sleep-induced
inspiratory flow limitations were detected during
the polysomnography in preeclamptic women and
subsequently disappear after continuous positive
airway pressure therapy. This process is accompa-
nied by normalization of the blood pressure, dem-
onstrating a possible causative connection between
OSA and hypertension®. The described minor
inspiratory flow limitations couldn’t be classified as
apnea or hypopnea and typically are not associated
with arousals. As a negative outcome in pregnant
women with OSA has been also described gesta-
tional diabetes®. Clinical course of maternal OSA
is frequently related to hypertension and periph-
eral vasoconstriction, which could possibly play a
role in reduction of placental flow and subsequent
harmful for the fetus. It has been proven by clini-
cal survey with questionnaires and subsequently
validated through PSG that even the mild OSA
cases could contribute for the fetus growth retar-
dation and increased risk of stillbirth in the late
pregnancy?®'. On the other hand, increased number
of pathologic conditions in the postnatal period is
attributed to the OSA during pregnancy — low birth
weight, small for gestation age infant, preterm birth
and low Apgar scores’.
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Diagnostic approach

Questionnaires are very effective tool for screening
purposes and early detection of the subtle precur-
sors indicative for OSA during pregnancy such as:
sleepiness, fatigue, snoring, witnessed apneic epi-
sodes and etc. Daytime sleepiness associated with
pregnancy is considered to be normal clinical obser-
vation and taking into account the natural women
hesitation to complain about snoring, gasping and
other “uncomfortable” topics, frequently leads
to significant delay of OSA diagnosis. Epworth
Sleepiness Scale (ESS) has been routinely used for
assessment of the degree of daytime sleepiness and
probability to fall asleep in different situations. The
maximal test score is 26 and the results > 10 are
with increased risk for OSA. It has to be mentioned
that sleepiness is not very specific for OSA during
pregnancy because of the regular daytime nap or
subjective interpretation of the symptom rather as
a fatigue, “unrefreshed” condition or tiredness than
sleepiness. Additionally, sleepiness could not be
typically observed in pregnant and preeclamtptic
women* which requires supplementary screening
tools for objective and priicised evaluation such
as multiple sleep latency test (MSLT). MSLT was
originally proposed as a diagnostic tool for narco-
lepsy which evaluates the degree of sleepiness and
how fast the patient falls asleep. MSLT is a full day
test, which consists of 5 scheduled naps throughout
the day separated by 2 hours intervals. The com-
bination of ESS and MSLT could be an effective
tool for early detection of OSA during pregnancy.
The quality of sleep and sleep disordered breath-
ing are effectively evaluated by another symp-
tom based screening questionnaire, called Berlin
questionnaire (BQ)*. BQ consists of 10 questions
subdivided in 3 groups — snoring, sleepiness and
body weight (plus chronic hypertension) and the
effectiveness of clinical application of BQ for
early OSA diagnosis in non-pregnant population
has been estimated at up to 86% sensitivity and
95% specificity®>. Controversially the high-score
results from BQ in pregnant women are not reliable
predictors for OSA, especially in those risk groups
related to obesity*.

ENT consultation is major diagnostic approach for
establishing the presence and gravity of increased
upper respiratory tract resistance during pregnancy.
Anterior rhinoscopy is valuable and informative
method which determines the level of obstruction
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(nasal septum deviation, hypertrophy of the infe-
rior turbinate, etc). The most important anatomical
sites, which could generate significant obstruction
in the upper respiratory tract, lay at the level of the
nasal valve and glottis area. Nasal segment of the
URT is capable of creating almost 5-6 times higher
resistance than the pharyngeal segment’’. Nasal
endoscopy 1is effective method for discovering of
co-morbid pathology (sinusitis, nasal polyposis)
which could contribute to increase URT resistance.
Msller’s maneuver (MM) is easy to perform yet
informative tool for fast evaluation of collapsibility
of the retropalatal and retroglossal areas in awaken
condition. Regardless the inconsistencies of result
interpretation and relatively low predictive value
for development of OSA, MM is still applicable
in daily routine practice of otorhinolaryngologists
for determining the level of obstruction. Originally
developed for assessment of anatomical difficulties
created by the palatal tonsil and the tongue during
endotracheal intubation, the Mallampati score is
easy to calculate and to determine the degree of
pharyngeal edema accompanying different periods
of pregnancy (mainly 12 and 38 gestation week) as
a prerequisite of increased URT resistance’.
Polysomnography is the golden standard for diag-
nosis of obstructive sleep apnea during pregnancy.
Generally PSG study of pregnant women could be
conducted in the same manner as in non-pregnant
women, without any concern about possible con-
traindications®. It should be taken into consider-
ation that generally pregnant women prefer to lay
in bed in lateral position, which could affect the
priicised registration of AHI score. PSG study is
recommended not only in cases with severe com-
plications (gestational hypertension, gestational
diabetes preeclampsia, intrauterine growth retar-
dation of the fetus, etc.) and clinical cases with
obesity-complicated pregnancies*. The evaluation
of specific diagnostic criteria such as: inspiratory
flow limitations (IFL) and RDI required overnight
full PSG study using nasal cannula with pressure
transducer and termistor, which is not possible in
conventional polygraphy used predominantly for
screening purposes®. Determining IFL is essential
step in precise diagnosis of abnormal respiratory
events in preeclamptic women, which are generally
not associated with apneic episodes and are detect-
ed during the abnormal rise of blood pressure?!.
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Treatment strategies

Symptomatic conservative treatment is defined
by the application of different medication which
doesn’t have curative effect, but rather temporally
relive of the clinical complaints. The general pro-
phylactic measures* (elevated > 30° position of the
head during sleep, sleeping on a lateral position,
physical exercises, weight control, improving sleep
hygiene, avoiding alcohol and sedatives, etc.)* and
topical application of saline solutions (especially
hypertonic) could be beneficial for the save and tem-
porally relieve of GR symptoms!'8. Pregnant women
with GR are frequently obsessed with the usage of
topical decongestants for a prolonged period of time.
The inadequate usage (longer than 5 days, applica-
tion during the 1* trimester or close to delivery term
as well as inappropriate higher dosage) of a-mimet-
ics (phenylephrine, naphazoline, oxymetazoline and
xylometazoline) leads to tachyphylaxis and negative
effect on the nasal mucosa (drug-associated rhinitis),
increased contractility of the uterus (preterm birth)
plus possible congenital defects (pyloric steno-
sis, renal abnormalities)*. Systemic decongestants
(pseudoephedrine, phenylpropanolamine) taken
especially during the 1% trimester of pregnancy are
associated with life threatening conditions such as:
gastroschisis, endocardial wall closure defects and
external ear malformations®. Considering the negli-
gible clinical improvement of the natural course of
GR and possible teratogenic effects of wide range of
drugs (local and systemic corticosteroids, antihista-
mines, anti-leukotrienes inhibitors) it is not recom-
mended to be used as a treatment strategy in co-mor-
bid allergic rhinitis during pregnancy. In those cases
it is more appropriate to use sodium cromoglycate or
topical ipratropium bromide to cope with the severe
rhinorrhea of moderate to severe allergic rhinitis
during pregnancy®.

Oral appliances are effective in reduction of upper
respiratory tract resistance by pulling forwards
genioglossus muscle, expanding pharyngeal antero-
posterior dimensions. Dental appliances usually
find application for treatment of habitual snoring
and mild to moderate OSA. As a major drawback of
mandibular advancement devices could be pointed
out a relatively long period of time necessary for
fabrication and adjustment (titrating) according to
individual needs of the patient*.

Positive airway pressure (PAP) is a gold stan-
dard for conservative treatment of OSA during
pregnancy. Continuous positive airway pressure
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(CPAP) therapy is safe, generally well-tolerated
and effective treatment with significant outcomes
both for the mother (overcome apneic episodes,
improves flow limitations, increase nocturnal oxy-
genation, reduce arterial pressure, etc.) and the
fetus (improved fetal movements, change in move-
ment patterns, reduced fetal hiccups) especially in
preeclamptic patients*’. The application of CPAP
therapy during pregnancy is recommended for mild
to moderate (AHI, 5-30/hour) and severe (AHI, >
30/hour) OSA cases associated with desaturation
level < 90%*. CPAP therapy during pregnancy is
consistent with very good compliance level®, even
in cases when OSA is combined with preeclampsia
as co-morbidity”. The usage of nasal CPAP dur-
ing pregnancy is not associated with any adverse
effects’® and usually is terminated 2 weeks after
delivery. The main target of CPAP therapy is to
achieve favorable improvement of the saturation
level (> 90%) and to acquire RDI level < 5 per
hour during sleep*. Pregnant women diagnosed
before or in the beginning of the pregnancy with
SDB usually required recalibration of the CPAP
equipment around the 6 month*. In severe cases
associated with obesity-related OSA pregnancies
or multiple gestations (twin pregnancies) is more
favorable to use bi-level positive airway pressure
(BiPAP) instead of CPAP ventilation. In order to
improve the effectiveness of PAP treatment it is
recommended to combine the artificial ventilation
with supplementary oxygen therapy (OXT). OXT
is not recommended as a primary treatment of OSA
during pregnancy because of the potential risk of
prolonged episodes of apnea, raised level of carbon
dioxide in the circulating peripheral blood (hyper-
capnia) and increased ventricular irritability>'.
Surgery is limited only for the most severe cases of
OSA uninfluenced by the conservative treatment,
patients with low compliance rate toward CPAP
therapy or those clinical cases posing high-grade risk
of serious complications for the pregnant woman
and her baby. In cases with severe OSA secondary
to GR and refractory to conservative treatment could
be recommended a volume reduction of the inferior
turbinate'®. Considering the increased surgical risk
and inconsistent long-term results performing a
conventional uvulopalatopharyngoplasty (UVPP)>
is not recommended for treatment of OSA during
pregnancy®. There is just one case in the literature
reporting benefits from tracheostomy in a pregnant
woman with obstructive sleep apnea .
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Abstract: Lymph nodes in the head and neck region are involved
in different pathological processes — metastatic, lypmhoproliferative
and inflammatory. The objective of the present study was to evaluate
the diagnostic accuracy of fine needle aspiration biopsy (FNAB)
and define its place in the diagnostic algorithm. The results of
the cytological evaluation of FNAB, confirmed with histological
evaluation show that 72.8 % of space-occupying lesions of the lymph
nodes were malignant, with 48.2% being metastatic. Non-Hodgkin

1. Introduction

Lymph nodes (LN) in the head and neck region
are involved in different pathological processes
— inflammatory, neoplastic and metastatic. The
most commonly found malignant cell material
from lymph nodes in the head and neck region
represents regional metastasis from spinocellular
carcinoma (SCC).! Distant metastases in the head
and neck region are relatively rare, keeping in mind
that most authors agree that only 1% of carcinomas
in the head and neck region can be classified as
non-regional metastasis.”> Lymphomas account for
12% to 15% of the malignant tumors in the head
and neck region.>* Cervical lymphadenopathy is
the first clinical sign in 70% of cases, while the
frequency of extranodal lymphoma is second in the
head and neck region.” Non-Hodgkin lymphomas
comprise 75% of the head and neck lymphomas,®
with extranodal localization in 23%-30% of cases.’
According to Howlett et al.® and Gonzales et al.’

lymphoma represented 69.1% of all lymphomas, whereas 28.3% were
diagnosed as Hodgkin. Benign processes were represented almost
exclusively by lymphadenitis — 93.9%. Sensitivity of malignancy was
high (92.6%). FNAB had an accuracy of 79%. Specificity was low at
45.5%, mostly on account of lymphadenitis.

Key words: Lymph nodes, head and neck, fine needle aspiration
biopsy

around 30% of head and neck masses are a mani-
festation of reactive nodular hyperplasia and/or
lymphadenitis. Granulomatous disease represents a
sporadic event.

Use of imaging techniques as a single method of
examination is insufficient in determining the char-
acter of disease.® Fine needle aspiration biopsy is
an easy to perform and minimally invasive method
to collect cell material for cytological examina-
tion.” The lymph nodes in the head and neck area
are relatively easy accessible for FNAB. In cases of
deep localization or small size, it is appropriate to
use ultrasound navigation while performing FNAB.
According to Rodjan et al.! ultrasound-guided
FNAB has great advantages in the detection of early
stage SCC and clinically nonpalpable lymph nodes
(4-5 mm diameter). The diagnostic workup of other
malignant neoplasms, e.g. affecting mammary and
thyroid glands, includes ultrasound and FNAB."
Current research suggests FNAB as a specific diag-
nostic tool on suspicion of a cervical metastasis
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from a cancer unknown primary (CUP).'>!* More-
over, according to Balm et al.”® only subsequent
negative or nondiagnostic FNABs are an indication
for incisional, excisional or tru-cut biopsy.

The aim of our research is to evaluate the diagnos-
tic value of FNAB and to define its place in the
diagnostic treatment algorithm.

2. Materials and Methods
2.1 Examined contingent

The present research was approved by the ethics
commission of Medical University of Varna. For
the period between 2008 and 2014 in the division
of Maxillofacial surgery (University Hospital "Sv.
Marina") were tracked 146 patients with lymph
node pathology of the head and neck region, which
underwent FNAB. In 13 cases the results were
uninformative, which necessitated a second biopsy.
The present research included 114 patients with
diagnostic cytology, which were treated surgically.
The cohort included 65 men (57%) and 49 women
(43%) aged between 4 and 95, with the highest
rate of morbidity being in the sixth and seventh
decade.

2.2 FNAB execution

FNAB was performed using disposable needles
size 25 (0.5 mm Y 38 mm/ 25 Gauge Y 1 1/2) and
disposable syringes with a volume of 2 to 5 ml
and freechand aspiration technique. Cell material
was extracted from the center and periphery of the
mass.

2.3 Cytopreparatory technique

The extracted cell material was applied to a slide,
which was pushed into another with a sliding
motion. This way the suspension was distributed
evenly and four smears were obtained (2 center and
2 periphery smears). The smears were left to air dry
for an hour, fixed in methanol for five minutes and
subsequently dyed with Giemsa (methylene blue,
eosin, and Azure B).

2.4 Diagnostic categories of FNAB

Diagnostic categories of FNAB stratified the risk
of malignancy. The diagnostic classification con-
cerning the assessment of FNAB was conducted
in six categories: 0 — non-diagnostic; I — definitely

46

3/2015

benign; IT — probably benign; III — possibly malig-
nant; IV — probably malignant; V — definitely
malignant.

The applied diagnostic categorization used two
negative for malignant process categories, I and II,
respectively definitely benign and probably benign.
Three positive categories stratified the risk of a
malignant process — III, 1V, V, respectively pos-
sibly malignant, probably malignant and definitely
malignant.

2.5 Statistical Analysis

Data were analyzed by the means of descriptive,
non-parametric tests — chi-square test, cross-tabu-
lation (IBM SPSS Statistics for Windows, v. 21.0,
Armonk, NY, USA). The significance level was
adjusted at P < 0.05.

Sensitivity, specificity, diagnostic accuracy, the
positive predictive value (PPV) and the negative
predictive value (NPV) of FNAB were calcu-
lated. Sensitivity was defined as the percentage
of patients who were correctly diagnosed to have
malignancy on FNAB. Specificity was defined as
the percentage of patients who were correctly diag-
nosed to have benign disease on FNAB.

3. Results

FNAB was non-diagnostic in 8.9% of cases (13
out of 146). Histologic verification of the results
of FNAB showed that 72.8% of space-occupying
lesions are malignant. Lymph node metastasis rep-
resented about half (48.2%) of all malignant neo-
plastic processes (Table 1). Among these, SCC was
most common — 48.7% (n = 19) of all metastatic
tumors, followed by poorly differentiated carci-
noma — 7.7% (n = 3), undifferentiated carcinoma
—7.7% (n = 3) and malignant melanoma — 7.7% (n
= 3), metastasis from adenocarcinoma (n = 2) and
mucoepidermoid carcinoma (n = 2). Non-Hodg-
kin/Hodgkin lymphoma represented, respectively,
69.1% and 28.6% of the malignant lymphopro-
liferative disorders. Lymphadenitis accounted for
94.9% of all space-occupying benign lesions, while
only two cases of lymphangioma were noted.
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@ malignant tumors (n = 81)

O benign tumors (n = 2)
1.8%

@ lymphadenitis (n=31)

Figure 1. Lymph node pathology as confirmed by histological examination

Table 1. Histopathology of the lymph nodes
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Histological classification

Number

Metastatic tumours

. Squamous-cell carcinoma

19

. Poorly differentiated carcinoma

w

. Undifferentiated carcinoma

. Malignant melanoma

. Poorly differentiated adenocarcinoma

. Mucoepidermoid carcinoma

. Papillary carcinoma

. Basal cell adenocarcinoma

. Small cell carcinoma

O|o(N|N[o|O|R|WIN|=

. Mesothelioma

10. Medullary carcinoma

13. Neuroendocrine carcinoma

AlalalalaNdINdIN|w|w

Lymphoma

1. Non-Hodgkin

29

2. Hodgkin

12

3. Other malignant lymphoproliferative processes

Benign neoplasms

Lymphangioma

Inflammatory disorders

Lymphadenitis

The statistical analysis showed that the extracted

Table 2. Diagnostic value of FNAB of lymph node lesions

data was statistically significant (P < 0.05). Sen- TP (n) 75
sitivity and diagnostic accuracy are, respectively, FP (n) 18
92.6% and 79%. The most common false negative TN (n) 15
results (5) were found with lymphoma. Interest- FN (n) 6
ingly the specificity is only 45.5%. This was mainly Z';\\i 23’)) 3?1
due to the fact that 17 out of 18 false positive results Sensiti\jity %) 925
are from FNAB of lymphadenitis. Specificity (%) 455

Diagnostic accuracy (%) 79
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4. Discussion

In the present study 8.9% of FNABs were non-
diagnostic. Other autors came to similar results.'
The most common reason for low diagnostic yield
are metastases (from SCC, thyroid cancer, malig-
nant melanoma)!®* with cystic degeneration, the
cyst wall being lined by relatively mature, benign-
appearing squamous cells."* FNAB in these cases
can turn out non-diagnostic, due to aspiration of
centrally located cystic fluid, which is evacuated
mostly because of its lower resistance.'* Another
reason for a non-diagnostic FNAB are fibrous
lesions, which frequently do not provide enough
cell material for interpretation, due to difficulties
with the aspiration.” Lesions with high of blood
volume, presence of necrosis and fibers with scat-
tered atypical cells are also difficult for cytological
analysis.!

Publications about sensitivity for malignancies in
the head and neck region are few as a whole and/or
do not provide separate data about the diagnostic
accuracy of FNAB of lymph nodes. The majority
of autors discuss staging of oral and oropharyngeal
SCC.12141617 A study of Souren et al.,'* comparing
FNAB, ultrasound and magnet resonance imaging
for staging of oral and oropharyngeal SCC, report-
ed a high sensitivity (81%) and specificity (100%)
of ultrasound guided FNAB of lymph nodes. In a
similar study Geetha et al.'® report 67% sensitivity
and 100% specificity. These results are not entire-
ly comparable with the present outcome, because
our cohort had unspecified lymphadenopathy at
initial presentation. Nonetheless, in the present
investigation all metastases were recognized cor-
rectly by FNAB as malignant (sensitivity 100%)
and the overall sensitivity for malignant process
was high — 92.6%. Despite the presence of five
false negative results (predominantly FNAB of
lymphoma), the sensitivity for lymphoma was
high — 88%. Karimi-Yazidi et al.'® confirm these
observations. They reported a sensitivity of 88%
and a specificity of 82.1%. A possible reason for a
false negative result can be the presence of Reed-
Sternberg cells, which on rare occasions can be
found not only in Hodgkin, but also in Non-Hodg-
kin lymphoma (after initial treatment), viral infec-
tions, such as infectious mononucleosis as well.’
Moreover, FNAB is problematic in the differen-
tiation of a low-grade Non-Hodgkin lymphoma
from reactive nodal hyperplasia.” Flow cytom-
etry in combination with FNAB can increase the
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diagnostic accuracy in these cases.” Nonetheless,
the application of FNAB in lymphoma remains
controversial and many pathologists use it only
for the diagnosis of relapse or in the most obvious
cases of lymphoma.'

In the present study more than half of the benign
processes (lymphadenitis and lymphangioma) were
recognized as malignant — 17 out of all 18 false
positive results were from FNAB of inflamma-
tory disorders of the lymph nodes, resulting in
a low specificity of 45.5%. Koo et al.?’ reported
that metastatic lymph nodes (e. g. nasopharyngeal
carcinoma, pulmonary small cell carcinoma, papil-
lary thyroid carcinoma, malignant melanoma and
rhabdomyosarcoma) have the characteristics of a
granulomatous inflammation. This can be attrib-
uted to necrotic tissue response or T-cell mediated
hypersensitivity to antigens.?

Contingent selection undergoing FNAB could lead
to a substantial increase of specificity. Inclusion
of patients only suspicious for malignancy or for
restaging would exclude the majority of inflam-
matory lymphadenopathies. On the other hand, the
application of FNAB in all patients with lymphade-
nitis can be advantageous. A recent study?! showed
that 45% of the cases of FNAB of lymph nodes
represent a non-specific inflammatory lymphade-
nopathy, not necessitating inpatient treatment. The
same investigation showed that in children this
percentage is 85%. Other authors report that the
application of FNAB can reduce excisional/inci-
sional biopsy by 40%-75% in pediatric head and
neck masses.*

Fine needle aspiration cytology is associated with
less complications than excisional lymph node
biopsy, the latter having a complication rate of
5% to 10%."" Moreover, FNAB can be conducted
without anesthesia and reduce treatment costs for
staging of malignant disease®® with up to 55% in
comparison to excisional lymph node biopsy.!!

It can be concluded that FNAB is highly recom-
mended in the diagnostic work-up of head and neck
lymphadenopathy, avoiding unnecessary hospital-
ization in many cases.
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Dear Friends,

On behalf of the 4th International Pediatric Sleep Association Congress in conjunction with the 14th
Annual Meeting of Taiwan Society of Sleep Medicine and the 1st Conference of Asian Society of
Sleep Medicine (IPSA 2016), we are extremely happy to invite you to participate in the Congress
which will be held on March 10-13, 2016, in Taipei International Convention Center, located in the
heart of Taipei, Taiwan. We sincerely hope the beauty of our city and the theme of our conference will
attract you all.

IPSA 2016 serves as a premier event on the international calendar of pediatric sleep bringing together
physicians, educators, basic scientists, sleep technician and clinical investigators from hospitals,
industry, and academia to present and share the latest cutting-edge research results and innovative
solutions in the related fields.

We believe you will have a fruitful and enjoyable time during your stay in Taipei based on our solid
program and the hospitality of Taipei, Taiwan, known as ,Formosa“ (“beautiful Island“ in Portuguese),
as used by the Portuguese mariners centuries ago to describe Taiwan

We look forward to seeing you in Taipei, Taiwan in 2016!
Best Regards,

Dr. Yu-Shu Huang, Chair of IPSA 2016 and Local Organizer
Dr. Daniel KK Ng, Co-Chair of IPSA 2016

Dr. Oliviero Bruni, President of IPSA
Dr. Chia-Mo Lin, President of Taiwan Society of Sleep Medicine
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INVITATION

Dear Colleagues,

Mediterranean Society of Otology and Audiology (MSOA) is an organization
that supports scientific activities with a scientific journal and scientific meetings
since its establishment in 1987. We are very pleased to announce that 15th
International Meeting of The Mediterranean Society of Otology and Audiology
will be organized in Cappadocia-Turkey on 28-30 April, 2016.

As in the past congresses, the scientific program will provide an ideal platform
: to share and discuss the latest advances in Otology and Audiology. Moreover,
current standards will be reviewed with distinguished otologists and audiologists.

Three plenary panels about the cochlear implantation, vestibular diagnostic tests and middle ear
surgery will follow the plenary lectures. Moreover, round tables, short communications and panels on
otology, neurotology and audiology will enrich our scientific program. Hands-on-courses will be held
with a limited number of participants.

We are also pleased to inform you that the best video presentation and free paper will be awarded in
the 15th International Meeting of The Mediterranean Society of Otology and Audiology.Cappadocia
is considered one of the natural wonders of the world. Chimney rocks, cave houses and churches,
underground cities and open-air museum attract a lot of visitors from all over the world. Moreover air
ballooning and trekking in lhlara Valley, Monastery Valley (Guzelyurt), Urgup and Goreme are very
popular activities. Half-day tour will be planned in these areas in the social program besides other
activities. Webpage of the 15th International Meeting of The Mediterranean Society of Otology and
Audiology (http://www.mso0a2016.org/) is being update regularly.

We are honoured to invite you to the 15th International Meeting of The Mediterranean Society of
Otology and Audiology, which will take place in Cappadocia-Turkey, 28-30 April 2016. We are looking
forward to welcoming you in order to make an unforgettable congress together.

Prof. Dr. S. Armagan Incesulu
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10™ Balkan Congresof Otolaryngology,
Head & Neck Surgery

2-5 June, 2016
Tirana, Albania

Organized by the Albanian Society of OQtolaryngology, Head & Neck Surgery

Congress Secretary: info@balkanorl2016.com

Reservations & Tours: www.albanian-tours.com, info@albanian-tours.com
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Dear Friends,

The next EAONO Instructional Course will be organized in Izmir on 28 September — 1 October 2016.
Traditionally the instructional courses will be the main theme and will be presented by the remarkable
European Otologists as well as the invited speakers from other Continents. Besides; Research
sessions, ,Residents Sessions” as already initiated in Siena; Plenary Sessions and Panels will be part
of it. Of course the ,Consensus on Auditory Implants® will couple with the scientific sessions.

The Temporal Bone Dissection Courses will take part in two different formats. Registrations will be
received either for advanced dissection to be accomplished by using full cadaver heads or for basic
dissection on temporal bones to take place in two different anatomy departments.

We shall be regularly updating the webpage www.eaono2016.org for the details and also will keep on
mailings through the EAONO Online Forums.

Until then, please keep in touch.

Prof. O. Nuri Ozgirgin
President
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