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gkatols} mlZolollA] 2447k Al pH ZA}E
°o]43 A=A fiFe] AT

A gta o fohg} 2xof}tm

\:1}-

N

A= g7t 7T AN E 3] Yy §
3] 1*1]“]“*—] AfrotollA &3] £ 4 gtk 94 9
e U SHAE B2 ool o3 dojun
(Schurb, 1985) o]2{& 97| th¥-2-& A A
g3 @doz wAdda 9 (Carre, 1985) H57}
VHEAHOZ 25 BAY 7 9o Ao A,
5 A=Y AxHGo] B3 o2 A3 A=HF,
Barrett's esophagus 59 §#%°] 4714 €.

2o A% A7 diF APHo 24471 4
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ol A FAL 7FssHA St ey Al
A= A2H AAE 9771 Qo] BE 4R TR
Aol Yasjr},

Vandenplas 5(1987 ; 1991)& Zo}ol|A] 24417+ A
X pH ZALE o] 83 YAEY 7] Fxe) 83 957
g3 BHY| S Apale] Bustgon FudME Ao}
A 24A17E A pH A 7180 dig Bt 9
©], Vandenplas 5(1987:1991)9] 7|FA& 2447t
A% pH A e] #AAle] QAo 2 AMgslw g
o AAEYFE QA o2 nlgols} whatolrt o
B2 oz deix gloy 29 Wi (Vandenplas
and Sacre, 1987: Newell et al., 1989 : Vanden-
plas et al., 191 : Jeffery and Page, 1995)& Xo} 9
A8} o= Ao ¥tk Fujol A= uj&ole} what
"E AT 199645 YRR M B O o
oA 5.
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ofof tig AAEHFY Aolo g Har} k.

old] Azk= wlsopst whaolol A YA TR Fo A
o Aoz} A Lohrm, 24X A= pH ZA)
W 71EAE TR g7 7399 vl R
o] A7-E A¥st.
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19963 109%E 19973 4974 Aged) E1h
¥ Ao Y9 okF ¥ FEY 97 Y
Z2o] glo] Fh7F AsE $o} 2882 o 39
o olE diolle be AR#AEY FA7 A
U, A% yol 9= A%, F3FY HYo] e ASe
AL 3Act. ol BFE AFTFHE sgon 774
73 3aE FYET

tgohs o7k 179 ejolrt 1190]31e8, vlo}
(A5 3750 169, SHtoHAGFE 37F0]
e 128019eH, FAAF 2.500gmv]THe 179,
2,500gmeo)/de 1190130tk AA] diigdole 24 AF
< #2 1,040gmlA Ho 3,780gmoE HF 2337.
5+700.7gmo]%12™, 2500gmu|qt SolFe] P
1874.1+393.0gmo| 3L 2,500gmo] 4t Softe] H
& 3053.6+386.5gmolUct. AA djatole] Ae)7)zH
& 34 30.479M Jo) 40.352 7 35.4+2.750|
Aom, nlgolre] B 33.5+1.7F, wHtolze
H-E 38.2+1.150|0tHTable 1). AAVGA] d&L
Olgoltoll e RN B 36.65, HtokrolA
T 39.1501%0 2, ol 16WF 632 FAF B
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FAAH| 1FolITh. olF el B AL
FA FBFAY FEEEL 54 g FHoINeH,
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24X 7 A% pH A= 9% 1.5mm pediatric mo-
nocrystant antimony A=-(Synetics Medical, Sw-
eden)S 72 F3) ¥ F WA FARAE T3 &
AT AFL AAA seH, 71 252> F
o] 323} Digitrapper Mark II Gold(Synetic Me-
dical)oll @3k 24413t 5] pH ¥EE 7153534
t}. u}3) 7]12 A2 Antimony 332 pH 7.04%
pH 1._0'? fdo2 WA, ol A ARFEY
AR 775 glen, Asle FASIE Ad=S
3%}, At F+= pH 4 ©J32 A3 en, pH 4 ©]
3191 AlzFe] MBS (reflux index), 97 5 (total
number of reflux episodes in 24 hours), 5%-°]3 #|
29 9734 (number of reflux episode>5 min
in 24 hours), #% ¥FA1ZHduration of the long-
est reflux episode) 5 4714 84F §Aso £43}
Ak,

57 A2lE SPSS/PC*E °l438t9 Mann-Whit-
Table 1. Characteristics of subjects

No. Mean(wk) SD(wk)
Preterm 16 335 1.7
Fullterm 12 38.2 1.1

No. Mean(gm) SD(gm)

Birth weight
<2,500 gm 17 18741 393.0
=2,500 gm 1 3053.6 386.5

ney U ZAZo2 BAslgon RE Z4X= B+
FZFAAZ FASAL p valuert 0.05 o13Hd o #
J4& QA3

4 3

1. ME] B2 24A 0 Ak pH HAPS] BHA

u|golta ghatolre] vlwojA blsohie] pH 4
o3}l Alzke] WE-&-2 W 3.08£6.84%, THF 3
TE B 85.941145.993), 5¥ol 3 A&d JFRAT
£ 37 0.3840.728], AP 4TI HT 3.69+4.
88%0)2 1, THtolze] pH 4 03191 Alzhe] HEE-L
B 94248.98%, FAFE BT 190.58+158.
273], 5%o|4 A4d {3 BT 5.17+5.978,
A% AFAZH BF 16.58+15418 2.2 Ae7|zio]
S Tl 25 wetow pH 4 o]3}l At WF
&, 5% ol A4d R3S € A FARE #
o3k zho) 7k oy G5 A5 FoE Ao)7t 8
AcH(p<0.05)(Table 2).

2. % MF°1 G2 24NN AL pH YA HA

4 AF 2,500gmr]9H) 23} 2,500gmel 3 &
o v 4 AF 2,500gme|THS] pH 4 o]aHd
Azbe] BE-&L JTF 3.33+7.04%, FIF I+ 53
7 88.94+123.133], 5¥old A&H JF3lre
1.35+4.043], 3% 4FAL BT 6.65112,25!?:0]
AL, &4 AF 2,500gmol 9] pH 4 o]3isl Azt
o WESL BF 96114899%. A7 5t HT
195.45+187.623], 5%ol A4 G735 BT 4.
09+4.893], A QFAIR BT 13.18+11.94% 2

Table 2. Reflux index, number of reflux episodes in 24 hours, number of reflux episodes > 5 minutes in 24 hours and duration

of the longest reflux episode according to gestational age

Reflux index No. of reflux No. of reflux Duration of the
(%) /24 hr >5 min/24 hr longest reflux(min)
Preterm
Mean 3.08* 85.94 0.38* 3.69*
SD 6.84 145.99 0.72 4.88
Fullterm
Mean 9.42* 190.58 5.17* 16.58*
SD 8.98 158.27 597 15.41

These data represents Mean+5.D. values
Statistics : Mann-Whitney U test
*p<0.05 : significant difference between premature and fullterm
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2 24 A%l AL TN BF 2 JEtoyt &
S} 2ol YATHTable 3).

3. 4o G2 240t AT pH HAS B

Ado] w2 Hao)A vjgohrdAE gote] pH 4
o|3}Ql Alzke] MEE-L Wi 5.64+9.99%, F9F H
FE BT 124.29+213.3938), 58 ol A&d 973
T B 057+0.798], A 47T T 529+
5.99%0]23, oote] pH 4 0|31 Alzke] HE-&2
P 1.09+148%, 95 35t BT 5245154,
243], 5% o4 A4d Qi AFE BT 0.18+0.103),
HF GFAMe FF 2.6413.358 02 YERLoH,
Thatol o A dole] pH 4 0|31l AlZte] HEgL
A 10.9749.08%. 45 35T BT 221.90+154.
933], 5% ol A48 QRIS BT 5.9016.313),

A% AFAZS JT 18.00116.6020IH L, ot
pH 4 |31 Ajzhe] ME-&-L HT 1.65+0.78%, ¥
AF 4 YT 34.00+£25.463], 5% o) A&E g
F34E 97 1.50£0.713], HF 97 B 9.
504354802 nlgoliy thtolE RFAA o}
7t ootyt} 471K 5 EA Uehgoy foj@ Aol
£ 11tk Table 4).
| &

ok YAERFE FRePle FES 7P B
220& AA 3T, G FE HuUEE| S F
o2 44 dFsE Aot 53] dfoblde A=
4{7+ AgH o2 dojy71= 319 (Anonymous, 1982
: Schaub, 1985), o2& A2)H 5ot vlwsie ¥

Table 3. Reflux index, number of reflux episodes in 24 hours, number of reflux episodes >>5 minutes in 24 hours and duration
of the longest reflux episode according to birth weight

. Reflux index No. of reflux No. of reflux Duration of the
(%) /24 hr >5 min/24 hr longest reflux(min)

BW<2,500 gm

Mean 333 88.94 1.35 6.65

SD 7.04 12313 4.04 12.25
BW=2,400 gm

Mean 9.61 195.45 4.09 13.18

SD 8.99 187.62 4.89 11.94

These data represents Mean +5.D. values
Statistics : Mann-Whitney U test

Table 4. Reflux index, number of reflux episodes in 24 hours, number of reflux episodes >5 minutes in 24 hours and duration

of the longest reflux episode according to sex

Reflux index No. of No. of reflux Duration of the Birth weight iup
reflux/24 hr >5 min/24 hr  longest reflux(min) (gm) (week)
Preterm
Male
Mean 5.64 124.29 0.57 5.29 2200.00 34.06
SD 9.99 213.39 0.79 5.99 716.26 1.22
Female
Mean 1.09 52.45 0.18 2.64 1855.45 33.20
SD 1.48 54.24 0.10 3.35 363.63 1.81
Fullterm
Male
Mean 10.97 221.90 5.90 18.00 2894.00 3830
SD 9.08 154.93 6.31 16.60 641.30 1.31
Female
Mean 1.65 34.00 1.50 9.50 2075.00 37.20
SD 0.78 25.46 0.71 3.54 91.92 0.00

These data represents Mean+5.D. values
Statistics : Mann-Whitney U test
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A % (gastroesophageal reflux disease)t 43}
7], 3%7), ABAAAY FFol A= M3t
Bdo] YE ASE guidtt. dfobldMg 4
45 AF 1~2470 goIAE 2 Fol UHShe-
pherd et al., 1987). A=W pH #AR: 94=474
Ada) AT WA= AdyoR AH-Ho|(Atkin-
son and Van Gelder, 1977 : Demeester et al.,
1980 ; Jolley et al., 1981 : Branicki et al., 1982
Fink and McCallum, 1984) o]ol dig 77 &2
3] A3so] gor 53] 4N A% pH AP ¢
Aol g 713 oustn 558 FAM (De-
Meester and Johnson, 1976 ; Sondheimer, 1980
Euler and Byrne, 1981 : Davidson, 1985 : Jolley
et al..11990) 0.2 g glon, ol HHEAFE
AgHo AFY + 3l P (Boix-Ochoa et al.,
1980 : Sondheimer, 1980 : Branicki et al., 1982)2
2 494 4.

2y AT 42A HAEY[7E qlof A
A AFe ¥H 47 TS AAEYF A I
A<l A#gzAo|H(Johnson and DeMeester, 1974
» Rannenobsky et al., 1981 : Troxell et al., 1982 :
Vitale et al., 1984 : De Castecker et al., 1987 : Gil-
len et al., 1987).

24Xt A% pH AL 58 AR 4L pH 4
ol3iQl At ¥WE-&, FYF 3T, 5P ASd
735 2 P RN 59 VHAE BAsA 9
FE 243 3len, o]F pH 4 0|31 AlREe] W
&3 58014 A&%E A7 H57H ¥A A7 o #4
7h e Aoz 4EA o

Ao} A4 2447t A& pH AR 58 979
Ao & 97 Vandenplas (1987 : 1991)3}
Sutphen 5(1986)8] B17} glov 2oldfME o
9 71EA7t Yty o AR H 1 Qi) F549] v5
opof A A pH FALE ¢ HA=gFol g 2u
= B4 gon, o9 giF A7 Newell 5(1989)3%
Jeffery 5(1995)¢] ¥.17} it}

Newell 5(1989)2 vlo} 53] 1,500gmeolste] &
o] ge YolE dlde= 243 A& pH FALE Al
gt A=A 7] AFolA pH 4 o]8 Alzke] M

&8 UF 45%, 97 35+ BT 12.18], 581
&g 9735 97 323, B qRALL BT
1718202 Bu8%gon Vandenplas 5(1987)& %
Atolol A pH 4 ]3I A|7He] #3782 BT 5.88%=
B sttt Jeffery 5(1995)& 959 7173} ¥les
n)gols} whato} RFoA B4 4 (active sleep)d
7V gon ulgololA &4 5% (active sleep)# 2t
A48l (wakefulness) He] A= Wolr} felst
A Aoz s}, o]EL mlolelA pH 4 031 Al
7ol WB-g-o Wit 2.4%, THatololA pH 4 0|3}l A
2] ME gL W 88%2 Budle AMFHoR v|g
ololl A gHatolrtt AF7} Aot 3.

B dFol A dAote] pH 4 0|51 Ak ¥
B8 gt 5.8%°10.09 Aef7|zto] w2k &5,
njgolo| X pH 4 0|31l AlZke] HEEL BF 3.
1%, 395 35 B 85,93, 5ol A58 A
5= BT 0383, HF 4FAL BT 3.TRC=,
THatolo] A o] pH 4 o]&tQl Alzte] W& Hd 9.4%,
9% 34 BT 19068, 5ol A&d gF3F
H 523, 33 IFAR HT 16,688 {5
3 vepton, ugeldlA pH 4 o]skel Al ¥
282 Newell 5(1989)0] Bug H 4.5%80 ¢
=qton] uhlolox] pH 4 oJalel Alzhe] WR&LS
Vandenplas 5(1987)¢] Bng B 5.88%R0t o
Ekon}, vlgole} whatole] Hlio| M Jeffery &
(1995)] B39} o] ml&olof A Hitolrtt pH 4 ©]
3121 Alzke] HR-8-L foj5HA BA Yebd

24NZF A% pH ZAlellM 9] Aol g Aol §l
E AR g4 glow, doloA] Hdd whE ol
i3 B glo] YukHog Ague) mE AojE gl
A0 71532 ok, ¥ AFolME vl&ols} wHatot
R4 dol7} ajolritt pH 4 o|3}Q] A|zke] HE-E,

¥ ool A& 95 85, Y 95 Ato] =4
Eitoy} fo)3 Zol= gl o8 @ Adke viso}
s} ghatol? B4 oy} ojoutt EAHFe] =
kil AE7|IZtE oha A7 ez A4Zdd.

Newell 5(1989)& 4=qft AAoiA 13
X%} xanthined] 8 F7+ecta 815120, Van-
denplas §(1987)& 97 Wx F7k= 44 44
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(awakeness)%t 254 (activity) % 347} 3loH, 4
¥ 4~6719 9 S E g7 Wit ks AL ®
A4 (alertness)©] F7F31aL A4t #4)71 718p7] WiE
o2 g3 AEYFE THF 2REEME
a¥84 o 3A Jes(Vandenplas and Sacre,
1987) Ao 2 2443 A% pH A 2794 %
Seid Eopging AEgFIE o ¥ %4
(Blumenthal and lealman, 1982 : Orenstein and
Whitington, 1983 ; Vandenplas and Sacre, 1985).

E dFoME ool A ml&GobRTh 24413 Al
pH 2 M A4 =977} 2388 o B 2o Ye
won, o]t Alel7} Qe olft THopt EE A0
o gles Z4 Ae(awakeness)7t O B o2
FAE & Qo ol diF A7 ¢ Yo ¥ o
Ala gt & 979 2443 A pH AR A#AE
9=9] & X il(Vandenplas and Sacre, 1987 :
Newell et al.,, 1989: Vandenplas et al.,, 1991:
Jeffery and Page, 1995)9} u]@ of 2fzhe] z}o]7}
Aerw] fEuzte] sofollre] YA o i A7
O B digols dides A7 988 o2 Al
Ao £¢ vSopol A ] 24412t A% pH AL 234
£ THbolohs f2u2 ngoliA e ZA o i
ATE o B2 gidols gz A7t 98 AL
2 Atz

a £

F52491 gtatole} nlgolol A 24412 4 pH 2
ALE o] 83 AAEHF ZHALIA pH 4 o]3121 Ak
BEE 397 A5 58 ol A4E AF3F, 3%
AFAIZ 59 4714 AFE o] §3}o] ghatols} m<zo}
o] Zol& ¥z} &}

A didole] pH 4 ol3iQl Alzte] BE-g-e HF
5.8%. 9% 84 BF 130.88], 5% o A&9 o
T35 BT 2.43], 3 9FARE HF 9.2%0)3}

THtolo| A 9] pH 4 o311 AlZHe] MEEL HF 9.
42+8.98%, 9% 35 BT 190.58+158.278), 5%
ol A&d AFAF FF 51745978, A% 4FAl
2t B 16.58+15.41%01%0H vl&oldxe] pH 4

o3l Alte] WE-&- BT 3.08+6.84%, THF 3
T W7 85.94+145.993], 58 o}F A&d JFIAF
B 0.38+0.723], HF JFAI HT 3.69+4.88%
OS2 pH 4 oJ3RQ1 A|7He] HEE, 5§ ol A4E 9
34 2 % 9FAE 797 Zol7k UAHp
<0.05).

&4 A% 2,500gmo]3¢] Foll A pH 4 0]3131 A1zt
o wWjBgo HF 961+8.99%. 9% 3+ YT
195.45+187.628], 580l A&d 957 3¢ HTF 4.
09+4.893], A JFAI BT 13.18£11.94%°IA
on) 24 AF 2,500gmr W FolA pH 4 ]38l
NZHe) BEL-L FF 3.33+7.04%, 297 35 HF
88.94+123.138], 5%} AL JF3F HF 1
35+4.043], H7F JF AR BT 6.65+12.258 02 A
ol7k AR el
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= Abstract =

A Study of Gastroesophageal Reflux using 24 hour pH Meter
in Fullterm and Preterm Infants

Geun Soo Park, M.D.
Department of Pediatrics, Keimyung University, School of Medicine, Taegu, Korea

Background : Gastroesophageal reflux is common in infants. The incidence of reflux in preterm
infant has been reported to be higher than in fullterm infant. We perform this study to evaluate
the gastroesophageal reflux in preterm infant and fullterm infant.

Methed : A continuous 24 hour esophageal pH monitoring was performed in 28 asymptomatic
infant(16 preterm infants and 12 fullterm infants). Four parameters(reflux index, number of reflux
episodes in 24 hours, number of reflux episodes>5 minutes in 24 hours, and duration of the
longest reflux episode) were analyzed by gestation and birth weight.

Result : All four parameters were not different in the low birth weight infant group(birth
weight <2,500gm) compaired with infant of birth weight>2,500gm. In preterm infant group,
mean reflux index was 3.08+6.84% : number of reflux episodes in 24 hours was 85.94+145.99 ;
number of reflux episodes longer than 5 minutes was 0.38+0.72 ; and duration of the longest
reflux episode was 3.69+4.88 minutes. In fullterm infant group, mean reflux index was 9.42+8.
98% : number of reflux episodes in 24 hours was 190.58+158.27 ; number of reflux episodes
longer than 5 minutes was 5.17+5.97 | and duration of the longest reflux episode 16.58 +15.41
minutes. Significant differences in reflux index, number of reflux episode longer than 5 minutes,
and duration of the longest reflux episode were found between the preterm infant and fullterm
infant. The number of reflux episodes in 24 hours was not different between preterm and fullterm
infants.

Conclusion : In continuous 24 hour esophageal pH monitoring, gastroesophageal reflux was
more common in fullterm infant than preterm infant.

KEY WORDS : Gastroesophageal reflux, 24 hour esophageal pH monitoring, Preterm, Fullterm.
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