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Pesrome:

lacrpoesodareanen peduykc (I'EP) e obparHo mpemuHaBaHe Ha
CTOMAIIHO CBHIBPKUMO B XPaHOIIPOBOJA ChC WM 0€3 MOBPBIIAHE U
noBpbiiaHe. ToBa (GU3MONIOrMYHO SBICHUE € HAll-4ecTo ciieq XpaHe-
HE ¥ MOXE J1a C€ CIy4H IO HSKOJIKO ITBTH Ha JIEH B IPOABIDKEHHE Ha
KparbK nepuoj ot Bpeme (He moBeue oT 3 munyTH). Toit oOxBaria 1
— 5% Ha JIeH npH 31paBu KbpMadera, nena u oHomu. [EP npunpy-
JKaBa OT JI0CaJHH CUMIITOMH C€ CUUTa racrpoesodareaiicH peuiykc
(GERD). Kato ce nma mpeaBu jumcara Ha crenbHIHI CHMITOMH,
I'EPBb nmarnosa TpsbBa na ce NnpaBd Bb3 OCHOBA HAa KIMHUYHHTE
CHUMITOMHM U CTaHJApPTHU3UPaHU BBIPOCHUIM, 3a€HO ¢ e30(areaycH
24-yacoB MHOTOKaHAJICH WHTPAIyMHHAJICH MOHUTOPHHI CBHIIPOTH-
BJIEHHE, KOETO OCHIypsiBa I0-TouHa MH(MOpMalHs OT e3odareayneH
MOHUTOPHHT pH, 3amoTo no3BossiBa naeHTH(GUKANNSA HA IBETE KHCe-
JIM U HEKHCEIMHEH peduIyKe U omnpenens Bpb3Kara MeKy CUMIITOMU
n enu3onu Ha peduykc. TACHOTO CHTPYIHHYECTBO MEXIy OOIIO-
MIPAaKTUKYBALIUTE JICKapH, CHEIUAINCTH, NEeANaTPU U NeaUaTpUIHH
racTPOEHTEPONIO3H M03BOJISIBA MPELI3UPAHE Ha JUarHo3ara U momara
TIpaBWJIHMS TepareBTHUYeH oaxo/ 3a jeuenue Ha 'EPB npu pena.
Koarouosu aymu: T'EPP/TEPB, neua, YHI narosnorus

BuBenenue

I'actpoesodarcanmnusar pedmykc (I'EP) e perpor-
pajHO TpEMUHABAaHE HA CTOMAIIHO ChIBPKUMO
KbM XpaHONPOBOAA ChC WM 0€3 perypruTanus
u noBpbulane. To3u QusmonoruueH (eHomen e
Hail-4ecTo ciesl XpaHeHe, HIKOJIKO ITbTH Ha JIeH 3a
KpaTKo BpeMe (He moBeye OT 3 MUHYTH) U 00XBala
1 — 5% OT NEeHOHOIMETO NpH 3paBUTE KbPMAYETA,
nena u oapactramntu (10, 15).

3a pazmuka ot ['EP, koiiTo € ¢pu3noI0oru4Ho che-
TOSHHE B KbpMadecka BbB3pACT, ractpoe3odare-
anmaara pedaykcna 6onect (I'EPB) mpencrasissa
MaToJIOTUYEH pedUIyKC Ha CTOMAIIHO ChIBPKUMO

Abstract:

Gastroesophageal reflux (GER) is a retrograde flow of gastric con-
tents into the esophagus with or without regurgitation and vomiting.
This physiologic phenomenon is most frequently after meals and
could happen several times a day for a short period (no more than
3 minutes). It covers 1-5% of the day in healthy infants, children
and adolescents. GER accompanied by bothersome symptoms is
considered gastroesophageal reflux disease (GERD). Given the lack
of specific symptoms, GERD diagnosis must be made on the basis
of clinical symptoms and standardized questionnaires together with
esophageal 24 hour multichannel intraluminal impedance monitor-
ing, which provides more precise information than esophageal pH
monitoring because it allows identification of both acidic and non-
acidic reflux and determines the relationship between symptoms
and episodes of reflux. Close cooperation between general practi-
tioners, ENT specialists, paediatricians and pediatric gastroenterolo-
gists enables refinement of diagnosis and helps correct therapeutic
approach in the treatment of GERD in children.

Keywords: GER/GERD, children, ENT pathology

Introduction

Gastroesophageal reflux (GER) is a retrograde flow
of gastric contents into the esophagus with or with-
out regurgitation and vomiting. This physiological
phenomenon is most frequently after meals several
times a day for a short period (no more than 3 min-
utes) and covers 1-5% of the day in healthy infants,
children and adolescents (10, 15).

In contrast to GER, which is a physiologic condi-
tion in infancy, gastroesophageal reflux disease
(GERD) is an abnormal reflux of gastric contents
into the esophagus associated with bothersome

19



B XPAaHONPOBOJA, ACOLUMUPAH C Pa3BUTHUETO Ha
ycnoxkuenus (8, 10). TEPB e naii-uectoTto e3oda-
reajlH0 HapylleHHe NpU KbpMaueTara U Jeuarta,
3acAraiio KaueCTBOTO Ha JKUBOT, MPUOIU3UTEITHO
75% ot narosorusata Ha XpaHompoBoga. McTun-
ckara yectora Ha ['EPb e TpynHo ompenenuma,
nopajau pa3sHooOpa3HHUs CIIEKTHP Ha MPOSIBSIBAHE HA
3abomnsBaneTo (11).

YecroTa

Cwmsra ce, ue 40% OT HOBOPOJIEHUTE UMAT MPOsi-
Bu Ha ['EPb u oxono 8% or kbpMaderara ca chC
cumnromu Ha ['EPB (11). Haii-Bepostnara mpu-
YHHA 32 TOBA € HEe3peIOCTTa Ha HEPBHUTE M MYC-
KYJHUTE CTPYKTYpPH, OTTOBOPHHU 33 KOOPJIUHALIUATA
MEX/Ty IepUCTAITUKATa Ha XPAHOTIPOBO/IA, JOTHHS
ezodareaneH cuHKTep U croMaxa.TpsOBa nma ce
OTYUTAT W TI0-YECTUTE AHATOMHYHU HAPYIICHUS
Ha TOPHUS OTNE] Ha XPaHOCMMUJIATEIHMS TPAaKT B
taszu Bb3pact (10). [Ipu HemoHOCEHHUTE U HOBOPO-
JICHUTE Jlela pa3InyHU TeparneBTUYHU MaHMITyJa-
UK (MHTyOMpaHe, MOCTaBIHETO Ha HAa30TacTpasHa
couma) ynecusBar ['EPB. Cwc cwb3psiBaHeTo Ha
XpaHOCMUJIaTelTHATa ¥ HEpBHATa CHCTEMa, KaKTO
U TPEOJIONSBAHETO HAa XPAHUTENHUS WHTOJIEpAaHC,
HamansBa OposT Ha nerara ¢ 'EPB 1/100 000 mpu
rojemuTe Aemna (3, 16).

PuckoBd (paxkTopH, eTHOIOrUS H MATOTEHE3A

PuckoBure ¢akropu ca: 1. reHeTH4YHa MpeaUCIIO-
3unus (pe3yaTatuTe OT TOJEMH eMUASMUOITUIHH
MIPOYYBaHMS C YYaCTHETO Ha ONW3HAIM MPEAroa-
raT aBTO30MHO-IOMMHAHTEH ITbT Ha YHACIIE/ISIBaHE),
2. 3aTbCTABaHE, 3. TIOTIOHOMYIIEHE — MPU HoApa-
CTBAIll AKTUBHOTO TTyIIEHE € CBHP3aHO C MOBUIIICH
PHCK 3a e30(harut, JoKaro MpHu Jiena noJooHa poss
urpae HacHBHOTO TIOTIOHOMYyIIEHe (0coOeHO Ha
noBede ot 10 nurapu AHEBHO), 4. aneprusi KbM
MPOTEHHUTE Ha KPaBETO MIIAKO, 5. MH(EKIHS C
Helicobacter pylori (HsiMa 10CTaThuHO JaHHHU, KOUTO
Jla TIOAKPETIAT Te3aTa, ue epajuKanusaTa Ha HHQeK-
[MsATa € CBbp3aHa c nouiieHa yectora Ha ['EPB),
6. 6ponxuanna actma — ['EPB Bnomasa texectra
Ha actMara (4, 10). Ot apyra ctpaHa, Jielia ¢ acTMa,
KOWTO HE C€ TMOBIMSABAT OT KOHBEHI[MOHAJHATa
Tepamnusi, OOMKHOBEHO MMAT NMaTOJIOTUYHU pe3yJiTa-
T 1ipu 24-9acoBo e3odareansHo pH-moHuTopupane
(4, 5). ToBa noka3Ba, ye BCUYKH MMAIIMECHTH B JIETCKA
Bb3pPAcT ¢ HOBOAMArHOCTUIIMPAHA acTMa TpsOBa /1a
ce n3cnensar u 3a I'EPD.
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symptoms, regarded as complications (8, 10).
GERD is the most common esophageal disorder
in infants and children affecting the quality of life.
It comprises approximately 75% of the pathology
of esophagus in this age group. The true incidence
of GERD is difficult to measure due to the diverse
range of signs and symptoms of the disease (11).

Frequency

It is estimated that about 40% of newborns and
8% of infants have symptoms of GERD (11).
Most probable reason is the immaturity of nervous
and muscle tissue responsible for the coordina-
tion between the motility of the esophagus and
the relaxation of the lower esophageal sphincter.
There is also evidence for more frequent anatomi-
cal disorders of the upper part of the digestive tract
at this age (10). In premature and newborn babies
a variety of interventional procedures (intubation,
insertion of a nasogastric tube) facilitate GERD.
Sometimes GERD could be a symptom of cows
milk allergy. With the maturation of the digestive
tract and neurons, and outgrowing food allergy, the
incidence of GERD in older children decreases to
1/100 000 (3.16).

Risk factors. Etiology. Pathogenesis.

Risk factors are: 1. genetic predisposition (results
from large epidemiolgichni trials involving twins
suggest autosomal dominant way of inheritance),
2. obesity, 3. smoking — in adolescents — active
smoking is associated with an increased risk for
esophagitis, while in children passive smoking
(especially more than 10 cigarettes a day) plays a
similar role, 4. cow’s milk protein allergy, 5. infec-
tion with Helicobacter pylori (there is not enough
evidence to support the thesis that the eradication
of the infection is associated with an decreased
incidence of GERD), 6. bronchial asthma — GERD
worsens the severity of asthma (4, 10). On the other
hand, children with asthma who do not respond
to conventional therapy tend to have an abnormal
result at 24-hour esophageal pH monitoring (4, 5).
This supports the thesis that pediatric patients with
newly diagnosed asthma should be evaluated for
GERD.
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Etuonorusta na I'EPb e kxomIuiekcHa ¥ MHOIO-
(hakTOpHa, KaTO BKJIIOYBA YYACTHETO HA HSKOJKO
MEXaHM3Ma — CTOMAaIlHA KHCEIWHHOCT, YeCTOTa
U MPOABIDKUTEIHOCT Ha pedIyKCHUTE EMHU30/H,
M3Mpa3BaHe Ha CTOMAIHOTO CBHABPKUMO, MYKO3-
Hata Oapuepa Ha XpaHOMNPOBOJA, PEAKTUBHOCTTA
Ha JIMXaTeTHUTE MbTUIIA. TpH pa3iuiyHd XUMUYHU
Cy6CTaHI_II/II/I — all€TUJIXOJIMH, TaCTPUH U XUCTaMUH
— CTUMYJIHPAT MPOLYKIUATA HAa COTHA KUCETUHA OT
NapucTaJHUTC KICTKHM Ha CTOMAIlHATa JiMraBUIla
ype3 akTuBupane Ha H+/K+ AT®-3ara (11).

Kaunnyna kapruna

I'EPD npu xbppMaueTaTa U MaJIKUTE 1€l BKIIOYBA
pa3HOO00pa3HU CUMIITOMHU KaKTO OT CTpaHa Ha Xpa-
HOCMMJIATENIHATa, Taka U OT JAMXaTelHaTa CUCTeMa
WINA Ce M3SIBSIBA C HEBPOJIOTWYHU MaHU(DECTAIHH
(10, 11, 16)

E3o¢hazeannu

1. TunuyHmM

perypruraiyu, NoBpblIaHe,

pa3pa3sHUTENHOCT, XbJIaHe, M3BUBAaHE Ha [bra,
JIOLIO HaJJaBaHE Ha TEIo,

napeHe WIn rpbaHa 0ojKa, KopeMHa (ernuracTpai-
Ha) OoJika,

mucdarus, xemaremesa, JIOUI AbX, TPYIHO MPerib-
1aHe

2. Cunapomu ¢ e3o(areajiHO yBpexKIaHe
pednykc-e30darut, pedayke-CTpUKTypa
XapakTepHOo OTMsTaHe Ha TinaBata (Sandifer
syndrome)

Excmpae3zoazeannu cunopomu

1. Cunapomu ¢ 10ka3aHa Bpb3Ka:
pecnuparopHu: amHes, XpUITEeHe, CTPUIOP,
pedurykc-mapuHTUT, pedaykc-acTMa, peruanBupa-
11 THEBMOHUH, peyKc-360HU epo3un

2. CuHApOMH ¢ npeamnoiaraeMa Bpb3ka:
pedaykc-cunyut, pedaykc-papuHTUT, JIpe3ras
1ac, PelUANBUPALIO BB3MAJCHHE Ha CPEIHOTO
yxo, ALTE (uenrpanna annes), SIDS (cunapom Ha
BHE3aITHa CMBPT)

IIpe3z 1991 r. J. A. Kaufman naBa ompenenHue
KakBOo ¢ mnapuHrodapunreanen peduykc (JIDOP)
— 3a00Js1BaHe, Pa3BUIIO C€ B pe3yJTaT Ha BpbLIaHe
Ha CTOMAIIIHO ChIBPKUMO B Cylpae3odarearHure
CTPYKPYpH Ha XpaHOCMUJIATEIHATa U AUXaTeaHaTa
cucremu (1). Cuura ce, ye maruenrure ¢ JIOP ca
10% ot Bcuuku amOynaropuu YHI Gonuu. JIOP e
IpUYHMHA 32 pa3BUTHETO Ha (1, 2):

The etiology of GERD is complex and multifacto-
rial, involving participation of several mechanisms
— gastric acidity, frequency and duration of reflux
events, gastric emptying, oesophageal mucosal bar-
rier, bronchial reactivity. Three different chemical
substances — acetylcholine, gastrin and histamine
overstimulate the production of hydrochloric acid
from the parietal cells of the gastric mucosa by
activation of the H + / K + ATP-ase (11).

Clinical Picture

GERD in infants and young children include a
variety of symptoms from both the digestive and
respiratory system. It could be presented with some
neurological manifestations (10,11,16)

Oesophageal

1. Typical

regurgitation, vomiting,

irritability, hiccups, arching of the back, poor
weight gain,

burning or chest pain, abdominal (epigastric) pain

dysphagia, haematemesis, bad breath, difficulty
swallowing

2. Syndromes with oesophageal injury

reflux esophagitis, reflux stricture

spasmodic torsional dystonia of the head (Sandifer
syndrome)

Extra-esophageal syndromes

1. Syndromes with proven relationship:
Respiratory: apnea, wheezing, stridor, reflux lar-
yngitis, reflux asthma, recurrent pneumonia, reflux
dental erosions

2. Syndromes with suspected relationship:
reflux sinusitis, reflux pharyngitis, hoarseness,
recurrent otitis media, apparent life threatening
event-central apnea, SIDS (sudden infant death
syndrome)

In 1991. JA Kaufman gave the definition for
laringopharingeal reflux (LFR) — a disease that
has evolved as a result of regurgitation of gastric
contents into supraesophageal structures of the
digestive and respiratory systems (1). It is believed
that patients with LFR comprise 10% of all ENT
outpatients. LFR is the cause for the development
of (1, 2):
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Jlapunreajanu je3uu, cebp3anu ¢ JIOP

¢ 3ajieH NapuHTUT

['panymnomMu Ha IMIacHUTE CTPYHU
KonTakTHU S3BH

Honynu Ha rmacHuTe cTpyHH

> & o o

CyOrnoTudHa cTeHO3a
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Laringeal lesions related LFR

¢ Posterior laryngitis
Granulomas of the vocal cords
Contact ulcers

¢
¢
¢ Nodules on the vocal cords
¢ Subglotichnastenoza

Jlnarnosa u qudepeHnuaiHa 1aaruo3a

B nosedero ciywyan nuarsosara € KJIMHUYHA, Bb3
OCHOBa Ha CHMIITOMHUTEC U CBCTOIHHUCTO Ha IOCTC-
TO, MOBJHUSIBAHETO OT MPUIOKEHOTO JedeHue (9,
10, 16). Kppmayerara u MajkuTe Jela ©MaT camo
HacoyBaiy, HO He u cnenuduunu 3a ['EPb npos-
BH.

W3mom3Bar ce pa3nuyHu BBIIPOCHUIIN 3a 00001I1a-
BaHC Ha KIIMHUYHUTC CUMIITOMHU U 3a IIOCTAaBAHC Ha
BeposATHa auarHo3a ['EPB:

BbnpocHuk 3a peduiykca B KbpMadecKa Bb3-
pact (Orenstein score) (9):

Kounko wecTo nmerero Bpbina MIsSKO?

KaxBo konmmyecTBo 0O6uyaiiHo BpbINa JAeTETO?
BpbimaneTto n3miexna jau 00J1e3HEHO?

Ortka3Ba U JIETETO J1a CE XPaHHU JIOPU KOTaTo ¢
m1agHo?

JleTeTo HaxaBa U TPYIHO Ha TEIO?

JleTeTo muiade i MHOTO TIO BpeMe U clie/] HaXpaH-
BaHe?

JleTeTo miade AM WIM € HECIMOKOWHO IMOBEYE OT
00nuaiHOTO?

Koinko yaca Ha ned miauge?

Mucnute nu, 4e 6e6eTo XbiIa MoBeYe OT JAPYTUTE
Oebera?

Nma nu rbpUoBe WM W3BHBAHE HA TSIIOTO Karo
aera?

CnyyBano Ju ce € AeTeTo Jia Crpe Ja Jullia, 1a ce
3aTpyAHM J1a CH TTOeMe BB3/YX, Jia IOYepBEeHEe UITH
nocuHee?
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Diagnosis and Differential Diagnosis

In most cases, the diagnosis is clinical, based on the
symptoms and condition of the child, as well as on
the response to the administered treatment (9, 10,
16). Infants and young children are only suspected
for GERD and do not have specific manifestations
of the disease.

Different questionnaires are administered to review
the clinical symptoms and place the probable diag-
nosis GERD. Some of them are:

A. Infant Gastroesophageal Reflux Question-
naire ((The 1-GERQ GERD Score)) (9). It
includes questions like:

How often does your baby usually spit up?

How much does your baby spit up?

Does the spitting up seem to be uncomfortable
for your baby?

Does your baby refuse feedings even when hun-
gry?

Does your baby have trouble gaining enough
weight?

Does you baby cry a lot during or after feedings?
Do you think your baby cries or fusses more than
normal?

How many hours does your baby cry or fuss each
day?

Do you think your baby hiccups more than most
babies?

Does your baby have spells or arching back?
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PE3VYJITAT: non 7 — Bb3MoskeH peduryke, Hax 9
— BepositeH peduryke ().

Pedaykcen cuMnTOMEH HH/IEKC 32 OLIEHKA Cy0eK-
THBHUTE OIUIAKBAHUS HA MAIMEHTH C JaApUHIe-
ajgau cumnromu (1):

1. Jlpesras miac u npoGmemu |0 1]2]3 4|5
¢ raca

2. IlMonkanuistae 0112131415

3. Cruuane na cexkper ot Hoca |0 [ 123145
B I'BPJIOTO

4. 3arpyaueno npernbmane a |0 1231415
XpaHU U TaOJETKU

5. Kauumua cnex vaxpansane |0 123145
WM B JIETHAJIO TIOJIOXKEHUE

6. 3arpygueno mumane wma |0 12 (34|35
IPHCTBII HA 3a0yX

7. Jlpa3Hera Kanumia

8. UyscTBo Ha uyxmo o B| 0|12 (3]4
I'bPIIOTO

Has your baby ever stopped breathing while
awake, and struggled to breathe or turned purple
or blue?
RESULT: > 7 possible reflux

> 9 probable reflux

B. Reflux symptom index (RSI) for assessment
of symptoms of GERD in patients with laryngi-
tis (1) with the following questions:

How did the problems listed below affect you since
the last month? 0 =no problem 5 = severe problem

1. Hoarseness or voice prob-{0(1|2[3 (4|5
lems
2. Throat clearing 0[1]2]3]4]5
3. Excess mucus or postnasal [0 |1|2(3]|4]|5
drip (descends behind the nose
to the throat)

4. Difficulty in swallowing sol-{0 |1 {2345
ids, fluids or tablets
5. Coughing after eating or|0|1|2(3]|4]|5
lying down
6. Breathing difficulties or|0|1[2|3(4|5
choking episodes
7. Annoying cough 0/1](2(3]4]5

9. Ilapene, xucenunu, 6onka [0 |1 (2 (314 |5
3aJ1 TpbAHATA KOCT, CTOMALIEH
JIMCKOMQOPT.

IIpu pesyarar Hag 13 ce cunTa 3a NATOJIOTHYHH
OTKJIOHEHHs C BUCOKA CTelleH HA BEPOSITHOCT 3a
pedayke.

WuTpanymennoto e3ogareanHo pH-monutopupa-
HE C U3MEPBAaHE YeCTOTaTa U MPOABILKUTEIHOCT-
Ta Ha KHUCEIHTe ractpoesodareanHu pedryKCHU
enu301d B KOMOHMHALMs ¢ MYITHKaHaJIEeH UHTpa-
nymeneH umnenanc (MHUN) ce sBsiBa cera 31maTeH
cranaapt 3a aoka3BaHe Ha ['EPB (13, 14). Ilpe-
numcTtBara Ha MUU ca (moBede mHpOpMAIHs OT
oOukHOBeHOTO pH-MeTpupane) — OTKpuBar ce
HeKHcenu, cimabo kucenu pediykcu, pediykcH,
CBBbpP3aHU C XPAHEHETO, OLICHKa Ha CBBbP3AHUTE
CUMITOMH C HaJIW4YHU pediaykcH, u3MepBa ce
JBUKEHHETO Ha TEYHOCTHU, TBbPAU MAaTePUU U Bb3-
IyX B xpaHorpoBoja. KomOuHupanoro 3anucBane
Ha MUUM u pH-merpus oruuta TedyeH pediykc,
HE3aBUCUMO OT HeroBoto pH, kakto m emnmsoau
¢ ra3. Ilpenopskure Ha CeBepHOAMEpHKAHCKa-
Ta OpraHu3alnys IO JETCKa TracTPOCHTEPOJIOTHs,
xenaronoruss U xpanene (NASPGHAN) u EBpo-

8. Sensation of a lump or for-{0| 1|2 (345
eign body in the throat
9. Burning, heartburn, chest|0 [1 |2 |3 (4|5
pain, indigestion, or stomach
acid coming up (reflux)

The questionnaire shows high reproducibility and

validity for the diagnosis of GER if an RSI score >

13 — defined as abnormal

The diagnosis of GERD could be supported by an

additional test — 24 hour esophageal pH monitoring,

which is even superior if it is carried out in com-

bination with multichannel intraluminal impedance

(MII). which measures the frequency and duration

of gastroesofageal reflux episodes (13, 14). The

advantages of a combined measurement with MII

are that it is more informative than the ordinary 24

hour esophageal pH monitoring because:

1. It measures both non-acidic, weakly acidic and
acidic reflux episodes,

2. It identifies diet related refluxes,

3. It helps the recognition of symptoms associated
with reflux,

4. Measures the flow of liquids, solids and air in
the esophagus.

The commentary of the North American Society

for Pediatric Gastroenterology, Hepatology and
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nefckaTta OpraHu3anus IO JETCKa racTpOEHTe-
ponorusi, xemaronorus u xpaHeHe (ESPGHAN)
otHocHO ['EPbB B gercka BB3pact e, ue MUU-pH,
MOHHUTOPHPAHETO MPEBH3XOXKAA CAMOCTOATEITHOTO
pH-meTpupane, T.K. u3MepBa KHCENIU, HEKHUCEIH,
cnabo KHUCeNHd emu30/d M BpeMeBaTa Bpb3Ka ChC
cumnromute (16).

B nuteparypara ca ommucaHu ciydyam Ha TEXBK
JApUHT€AJIeH Cla3bM M CYIPamIOTHCHA CTEHO3a
kaTo HeoOuuakiHu cumnromu Ha ['EPB, xowto
ce MOBJIMABAT €AMHCTBEHO OT NPUIOKEHUETO Ha
uHxuOutopn Ha nportoHHara nommna (PPI). Ilpu
arunmaauTe Qopmu 24-dacoBoto pH MoHUTOpH-
paHe MMa BaKHA pOJIA 3a JUMArHOCTUIMpPaHE Ha
3abomsBaneTo (1, 2, 16).

Nnpukanuu 3a pH-merpus

[Tarmentn cbe cumnromu Ha ['EPDB ca pasnenenn
B 3 rpynu:

1. racTpoOMHTECTUHAIIHY;

2. GenonpoOHU/TapyUHI€aTHH;

3. HEBPOJIOTMYHU

Bunose ycrpoiicrea 3a pH-meTpust

1. CranroHapHH — €THOBPEMEHHO U3MEPBAHE U HA
JPYTH NapaMeTpH — caTypalus, Cbp/IedHa YeCToTa,
JMXaTeJIHa 4eCToTa, e30(areaHa MaHOMETPHS

2. [Ipenocumu — yoOHM 3a MalMEHTa U MPUIPY-
KUTENs, Bb3MOXKHOCT 33 M3BBPIIBAHE Ha O0OMuaii-
HUTE CU €)KETHEBHH JICHHOCTH.

AmnaparbT € ¢ KaTeTbp ¢ auameTsp — 2,13 MM, ¢
pasnuYyHa ABIDKHHA CIOPEd BB3PAacTTa —TErIo U
PBCT Ha JIETETO:

1. kbpMaveckun — noa 75 cM;

2. nerckm 75 — 150 cm;

3. Bp3pacTHH — Hajg 150 cm (¢pur. 1.)

J

®ur. 1. pH-meTpusa npu nauneHT ¢ Texbk N[EPB n
e3odarut (cobcTBEH ONKUT)
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Nutrition (NASPGHAN) and the European Society
for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) on GERD in children is
that esophageal 24-hour pH and Mii- monitoring is
superior to ordinary pH monitoring as it measures
acidic, non-acidic, slightly acidic episodes and
their relation to symptoms (16).

Scientific literature describes cases of severe laryn-
geal spasm and supraglotic stenosis as unusual
symptom of GERD which responds only to treat-
ment with proton pump inhibitors (PPI). In such
atypical forms, a test like the esophageal 24-hour
pH-MII monitoring plays an important role in the
diagnosis of the disease (1, 2, 16).

Indication for Esophageal 24-hour pH
Multichannel Intraluminal Impedance
Monitoring

Patients with suggestive GERD and with indications
for a 24 hour pH monitoring are usually divided
according to their symptoms into 3 groups:

1. with gastrointestinal; 2. with pulmonary/laryn-
geal; or 3. with neurologic symptoms

Types of devices for the test:

1. Stationary technique measures simultaneously
additional parameters — saturation, heart rate, respi-
ratory rate, esophageal manometry

2. Portable technique is comfortable for the patient
and the caregiver, preserves the ability of the
patient to perform normal daily activities.

The pH probe consists of a catheter with an insert-
ed sensor for pH and impedance monitoring with a
diameter of 2.13 mm with varying length depend-
ing on the patients’s age weight and hight: 1. for
infant — less than 75 cm; 2. for children 75-150 cm
3. for adults — more than 150 cm. (Fig. 1.)

]

Fig. 1. Esophageal pH monitoring of a patient with severe
GERD and esophagitis (own experience)
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KomOuHHMpaHuTe KareTpu ¢ UMIEAaHC TpsiOBa na
ce KanuoOpupar ¢ J1Ba pa3TBoOpa C KHUCENOo, alKal-
HO u HeyTpanHo pH. IlocraBa ce mpe3 Hoca Ha
HUBOTO Ha JBa NpelUIeHa HaJa Auadparmara 1o
¢dbopmynara Ha Strobel (camo 3a kppMmauera) (14).
Touynara mo3uLKs Ce MOTBBPKIABA C PEHTTEHOBO
nscnensane. KarerspbT u3MepBa IBUKEHHETO
Ha ra3 ¥ Te4HocTd. Onpenenar ce Kucenu mnoa 4,
ciabo kucenu 4 — 7, HEKUCETH NPHUABHKBAHUS,
KaKTO W JIBXKCHHE CaMO Ha Ta3 U CMECEHHU (ra3
n teyHoct). OTYUTAT Ce MEePHUOAM HA XpaHEHe,
NOCTPaHANAIHU TIEPHON, PA3IHUUs MPH U3Ipa-
BEHO U JIETHAJIO TIOJIOKEHUE, B CHCTOSHHE Ha
00o1BpCTBaHE U ChH (OTpa3siBaT ce ¢ HATHCKAaHE Ha
OyTOHHM), Bph3Ka HA pePIyKCUTE CHC CUMITOMHUTE
(14). pH enekTpoabT € 4YyBCTBUTEJICH Ha MpeKae-
HO TOPEIIH WM JEeIeH! HAUTKHU, KHCEIN XpaHH,
razupanu HanuTku. [lpu anamuza ce u3moi3Ba
copTyepHa mporpama. Report BkirouBa: oO0mus
Opoii pedryKkcH, enu30an Ha KHUcesn/cinabo Kuce-
JIU/HEKUCENH, pe(IyKCeH HHIEKC — 00N HHIEKC
Ha KUCEJIMHHO U3JaraHe, o0mmus Opoil CHMIITOMH,
paszeneH Mo TUIOBE, M BPb3KaTa UM C €H30JHUTe
Ha pedaykc (14) (dur. 2.)

®dwur. 2. pH-meTpusa npun kbpmaye
C YeCTV BPOHXMONUTK, NAapUHINTU (COBCTBEH OMUT)

International Bulletin of Otorhinolaryngology

The catheter must be calibrated each time before
the beginning of a test with two solutions -with
an exact acidic and alkaline pH. Then it must be
inserted through the nose into the esophagus till the
level of the second vertebra above the diaphragm
— according to the formula of Strobel (for infants)
(14) — this is about above the upper border of the
lower esophageal sphincter. The exact positioning
is confirmed by an X-ray. The sensor in the catheter
measures the movement of gas, liquids and solids.
The cut off pH values are as follows:
¢ Acidic reflux <4,
¢ Slightly acidic between 4-7
¢ Non-acidic, gass or gass and nonacidic liquid
>17
The other end of the catheter is attached to a por-
table device which has several buttons and records,
after pressing them, events like beginning and
end of feeding, sleeping, getting back up, crying,
coughing and others and their association with
changes in pH and impedance (14). The sensor is
sensitive to hot and cold drinks, acidic foods, car-
bonated beverages. A software program is applied
for the analysis of collected data.
Final report includes: the total number of reflux
episodes, acidic / weakly acid / non-acidic refluxes,
a Reflux index - the overall index of acid exposure,
the total number of symptoms, divided into groups
according to their type and their relationship to the
reflux episodes (14) (Fig. 2)

Fig. 2. 24-hour pH monitoring of an infant with
recurrent bronchiolitis and laryngitis (own experience)
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Henocrarpuure Ha MeToma ca: perucrpupase-
TO Ha CUMIOTOMHUTE MOXe Ja Objae npeHeOperHa-
TO OT poxutenss. CUMITOM/UHAEKCHT CE€ OCHOBA-
Ba Ha MPOILEHT CUMIITOMH, BPEMEBO CBBP3aHU C
pedIyKCHU enM30AM M MOraT Ja Ce HpOITyCHAT B
24-yacoBusl 3allkC, a 1a ca CBbP3aHU C )KMBOTO3a-
CTpallaBallo ChCTOsHME. JIMIICBAaT MpPEnopbKU 3a
KaTeropmyHa MHTEPIIPEeTalns Ha BpeMe Bpb3Ka M/y
peduykcu u cumnromu (14, 16).
PentreHonornyHo u3cineABaHEe Ha TOpPHUS rac-
TPOMHTECTHHAJIEH TPAaKT C KOHTpPAcTHA MaTepHs
JI0Ka3Ba WM OTXBBPJS AaHATOMUYHH aHOMAJHH,
KOWTO MPUYHWHIBAT CUMITOMH, mogo0oHu Ha ['EPB
(7, 16).
EHI0CKOIICKOTO H3CieABaHE OTKPUBA EPUTEM,
€pO3HH, SICHO OTIPAHMYEHHU OT OKOJHATa 37pa-
Ba JIMIaBULA, NENTUYHU SI3BHM M CTPUKTYPU IPH
I'EPB (7, 16).
JlapuHTOCKOIIMATA JJOKAa3Ba HECTICU(PHUCH Bh3Ma-
nuteneH nponec. Ch3aaneHa e ckaia 3a OleHKa Ha
Hal-4eCTUTE €HJ0CKOIICKH IPOMEHH B JIapUHIea-
Hata qurasuna (1):
CyOrioTiCeH 0TOK
Benrtpukymnapna obnurepanus
Epurem, xunepemus
OTOK Ha IIaCHU BPB3KH
Judysen napuHreaneH
XuneprpopuyHu IPOMEHH B 3aJHA KOMHCYpa
I'panynom/rpaHynaioHHa ThKaH
I'beT enpoTpaxeanieH Ciry3ecT CeKpeT
MaxkcumaiHuAT Opoil TOYKH € 26, Karo pe3yaTar
HaJ 7 ce cunrta 3a Hacouysall 3a ' EPbB.
Cuuaturpadusra ¢ 99Tc ce u3monsBa 3a J0Ka3-
BaHE Ha acHupalus Ha CTOMAIIHO ChABPKUMO
(10, 16).
AOpomuHanHaTa exorpadusi He ce MpenopbuBa 3a
nokaspane Ha ['EPB. C Hes morar na ce yctaHOBSIT
WY U3KJTIOYAT ChITBTCTBAIIM 3a0omsaBanus (8, 16).
[lonacrosimem 3mareH cTaHAapT 3a JOKa3BaHE Ha
I'EPB c e3odareannu u ekcrpae3odareasnu cumi-
TOMU € HaJM4YMETO Ha IIOHE €JHAa OT CJIEIHUTE
Haxonku (10, 16):
¢ EHIOCKOICKM AAHHHU 32 MYKO3HH JIE3UU U €30-
(¢arutT Mpu MALUEHTH C TUMHYHA KIMHUYHA
MposiBa.
¢ XWUCTONOrM4HO J10Ka3aH bapeToB XpaHOMPOBO.

NI WD

¢ llenTtnynu S3BH M CTPUKTYPU NPU XUCTOJIOTUY-
HO OTXBBPJIEH KapLIMHOM Ha XPAHOIIPOBOJA.
¢ Ilonoxurenen pH-merpuuen tect ¢ MUN.

B X0oa Ha JUArHOCTU4YHHUA IIpoHeC C€ Ipuiarat
KOHTPACTHO PEHTITCHOBO HU3CJICABAHC X KOMITIOTBP-
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The drawbacks of the method are: registration of
symptoms can be missed or ignored by parents, dis-
placement of the catheter, inconvenience of the child
and family. Reflux index is based on the percent-
age of symptoms, timely associated with the reflux
episodes and may be omitted in the 24-hour record.
These symptoms might be linked to life-threaten-
ing condition. There are lacking recommendations
for exact interpretation of the timely association
between symptoms and reflux (14, 16).
In uncertain interpretation of the results for the 24-
hour pH monitoring, some additional tests might
add to the diagnosis:
¢ Upper gastrointestinal tract contrast X-ray
(barium swallow) for diagnosing anatomical
abnormalities that cause symptoms similar to
GERD (7.16).

¢ Endoscopy to search for erythema, erosion,
clearly distinguished from surrounding
healthy mucosa, peptic ulcers and strictures or
microscopic changes in the biopsy typical for
GERD (7.16).

¢ Laryngoscopy to demonstrate a nonspecific
inflammatory process in the laryngs.

The following scale for assessing the most com-

mon endoscopic changes in the laryngeal mucosa

have been created (1):

Subglottic edema

Ventricular obliteration

Erythema, hyperemia

Edema of the vocal cords

Diffuse laryngeal spasmus

Hypertrophic changes in the posterior commis-

sure

7. Granuloma/granulation tissue

8. Thick mucus endotracheal secretion

The maximum score is 26 and a result of over 7 is

considered suggestive of GERD.

¢ Scintigraphy with 99 Tc used to demonstrate
the presence of aspiration of gastric contents
(10, 16).

¢ Abdominal ultrasound is not recommended for
proof of GERD. It can only identify or exclude
comorbidities (8, 16).

Currently, the gold standard for the diagnosis of

GERD with esophageal and extraesophageal symp-

toms is the presence of at least one of the following

findings (10,16):

¢ Endoscopic data for mucosal lesions and
esophagitis in patients with typical clinical
manifestation.

AR
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Ha ToMmorpadus 3a JeTailiM3upaHe Ha aHATOMUY-
Hute chotHomenus. C e3odareamHa MaHOMETpHUs
Ce OLICHSIBAT €BEHTYAJHH MOTHJIMTETHHU Pa3CTPOii-
cTBa Ha xpaHomnposoza (16).

Nudepenumanna 1uardosa

PasnooOpa3zHara KJIMHMYHAa CHUMIITOMAaTHKa Ha
I'EPDB m3uckBa mupoka Au¢epeHuraHa JUArHo-
3a. IIpu HOBOpOOEHUTE M MAJKUTE KbpMadeTa €
HEOOXOIMMO J1a c€ M3KII0YaT BPOJCHU aHOMAJIHH
Ha TaCTPOMHTECTHMHAIHUS TPAKT, KaTO MUJIOPHA
CTEHO03a, CTPUKTYPH U CTEHO3HW Ha CTOMaxa U uep-
BaTa, YpeBHA qyOIMKaTypa, MajapoTanus (BOJIBYIIYC,
aHyJapeHIaHKpeac, CHHAPOM Ha TOpHa Me3eHTe-
puanHa aprepusi), KaKTo M HH(QEKIUH, aneprus,
MeTa0OUTHU 3a00JISIBAaHUSA, YPEMHUs, aJpeHaHa
MHCY(UIMEHIINS, TTOBULIEHO BbTPEUEPEHO HaJs-
rane (4, 6, 10, 12).

UepBenute (narose, T.e. TPEBOKHHU MPOSIBU IMPH
KbpMadeTa C perypruTaiuy W/ TOBPbBIIAHE ca:
NOBPBIIAHE HA KIBYHO CHABP:KMMO, Xemarte-
Me3a, MeJieHa, Ha4aJI0 HA NMOBPBINAHUATA cJej
6-mec, cnaane Ha Ter10, AMAPUSA WJIM KOHCTH-
nanusi, TeMmeparypa, JeTaprus, XenarocnjieHo-
MeraJjiusi, 6om0npaHe Ha (pOHTaHeIaTa, MUKPO-
WId Makpouedanus, ropuoBe, 0aJOHUPaHe HA
KoOpeMa WM Hampe:xenmne (8).

[Ipu ronemuTe nena chIIO ce MpaBu AUQEPEHITH-
anHa nuarHosa Ha ['EPB c: undexnun, ageprum,
MeTa00JIMTHM W €eHJOKPUMHHU 3a00J1IBaHUS,
ypeMusi, TOBHUIICHO BHTPEYEPENHO HAJIATAHE,
si3BeHaTa 00JiecT, axaja3usi, XenarooMJIMapHH
3a00/11BaHUsl, TIAHKPEATHUTH, 2 ChII0 MUIPEHA,
oTpaBsiHe, OpeMeHHOCT, cMHApoM Ha MioHxa-
y3eH. [Ipu pecnuparopHu OposiBU ce OOCHKIAT
OPOHXONMYJIMOHAJIHM U ChPJAEeYHHU 3200J1IBaAHUA,
JIAPMHIOTpaxeoMaJjanusi, aIeHOMIAJTHA U TOH-
3WJIapHa xumneprpopusi/mHpeKuns, KUCTUIHA
¢pubpo3a, OpoHxmaaHa acTMa, pecnMpaTopHa
ajeprust M acnupaunusi Ha 4yxkao tsa0 (8, 10,
16). 13BectHa e ponsata Ha ['EPB B Hikou cinyuyau
¢ OpoHXHasHA acTMa, KaTo OCTaBa CIIOpHA ITbPBUY-
Hoctta Ha ['EPB nipu te3u cherosuust (4).

B nuteparypara ca omucaHd cllydad Ha TEXbK
JIApUHTEAJIEH CHa3bM M CYNparioTHCHA CTEHO3a
KaTo HeoOmuarnu cumnromu Ha ['EPB, xouto ce
MOBJIMUABAT €AUHCTBEHO OT MpHJIOkeHueTo Ha PPIL.
[Tpu arunuunure popmu, 24-yacoporo pHMoHHTO-
pUpaHe MMa BakHA poJIsl 32 JUArHOCTHIIMpPAHE Ha
3abomsBaneTo (3, 7, 13).

¢ Histologically proven Barrett's esophagus.

¢ Peptic ulcers and stricture after rejection of
esophageal cancer

¢ Positive esophageal pH- MII measurement

Differential Diagnosis

Diverse clinical symptoms of GERD require
a broad differential diagnosis. In neonates and
young children it is necessary to exclude con-
genital abnormalities of the gastrointestinal tract,
such as pyloric stenosis, stricture and stenosis of
the stomach and intestines, intestinal duplication,
intestinal malrotation (volvulus, annular pancreas,
superior mesenteric artery syndrome) as well as
infections, allergy, metabolic diseases, uremia,
adrenal insufficiency, increased intracranial pres-
sure (4, 6, 10, 12).

Red flags, i.e. disturbing events in infants with
regurgitation and/or vomiting are: vomiting of bile
content, haematemesis, melena, projectile vomit-
ing beginning after 6 months, low weight, asso-
ciated diarrhea or constipation, fever, lethargy,
hepatosplenomegaly, fontanelle bulging, micro- or
macrocephaly, cramps, bloating or distention of the
abdomen (8).

In older children differential diagnosis of GERD
is made with: infections, allergies, metabolic and
endocrine diseases, uremia, increased intracranial
pressure, ulcer disease, achalasia, hepatobiliary
diseases, pancreatitis, as well as migraine, poison-
ing, pregnancy Munchausen syndrome.

In the presence of related respiratory symptoms
additional diseases are discussed: bronchopulmo-
nary and heart diseases, laryngotracheomalacia,
adenoidal and tonsillar hypertrophy/infection, cys-
tic fibrosis, asthma, respiratory allergy and aspira-
tion of a foreign body (8, 10, 16).

The role of GERD in some cases of bronchial
asthma is well documented but there are still uncer-
tainties which of the two conditions is primary and
which secondary (4).
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Jakiouenue

[Mpensun numncara Ha crieqUpUIHA CHMITOMATHKA,
rnocraBsiHeTo Ha auarnoszara ['EPB Tps6Ba na ce
W3BBpIIBAa Ha 0a3zaTa Ha KIMHUYHUTE CUMITOMHHU
unaexcu 1 MUU — pH npenocrass moseue nadop-
Maius oT oOukHOBeHOTO pH M3MepBaHe, ThI KaTo
MO3BOJISIBA M3YYaBAHETO HA HEKHCEIUTE PeIIyKCH
Y Ha Bpb3KaTa M/y CHMOTOMH M €MH30/11 Ha pedury-
kca. TACHOTO CHTPYIHHUECTBO MEXKIY OOIIOMpPaK-
TuKyBamy jnekapu, YHI' cnemumanuctu, neguarpu
U JIETCKHU racTPOCHTEPOJIO3H JlaBa Bb3MOXKHOCT 32
MpeLM3UpaHe Ha IMarHOCTUKATa U ONpEeIIsiHE Ha
MPaBUJIHUSL TE€pANeBTUUEH MOAXOA NPU JIEYEHUETO
Ha 'EPb npu nena.
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Conclusion

Given the lack of specific symptoms the diagno-
sis of GERD should be made based on clinical
symptoms scores and indexes and a 24 esophageal
pH-Mii monitoring. It provides more information
than simple esophageal pH measurement because
it allows better assessment of non-acidic refluxes
and the relationship between symptoms and epi-
sodes of reflux. Close cooperation between general
practitioners, ENT specialists, paediatricians and
pediatric gastroenterologists enables refinement of
diagnosis and determines the correct therapeutic
approach in the treatment of GERD in children.
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