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Efficacy of Ultrasound-guided Contrast Enema on
Meconium Plug Syndrome in Preterm Infants

Byoung Kook Lee, M.D.", Hye Rim Kim, M.D.", Ji Young Kim, M.D.*,
Chang Won Choi, M.D.!, and Beyong Il Kim, M.D.'

Departments of Pediatrics' and Radiology’, Seoul National University Bundang Hospital,Seongnam, Korea

Purpose: This study aims to compare the effectiveness and safety of ultrasound-guided contrast enema

comparing with exploratory laparotomy for meconium plug syndrome in preterm infants.

Methods: Fifty-three preterm infants who were diagnosed with meconium plug syndrome among the neonates
admitted to the Neonatal Intensive Care Unit of the Seoul National University Bundang Hospital from March

2008 to August 2015 were analyzed retrospectively.

Four-teen infants among the 53 infants were excluded and Thirty-nine infants were analyzed. That time were

divided into Period I and Period II. There was no pediatric radiologist and we couldn’t try contrast enema

in Period I. Pediatric radiologist was appointed and ultrasound guided contrast enema has been available in

Period I1.

Result: There were no specific differences of demographic characters between both Periods. Invasive

procedure including contrast enema was increased in Period II than Period I (81% vs. 42%; P<0.05) and

there were more exploratory laparotomy in Period I than in Period II (42% vs. 7%; P<0.05). Complications

after treatment of meconium plug syndrome were more frequent in exploratory laparotomy groups than in

ultrasound-guided contrast enema (57% vs. 0%; P<0.05) and total parenteral nutrition days were longer in

laparotomy groups than in contrast enema groups (61130 days vs. 31+13 days; P<0.05).

Conclusion: We suggest that ultrasound-guided contrast enema with hyperosmolar water-soluble contrast is

more therapeutic and safe therapy than exploratory laparotomy for meconium plug syndrome.
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AHFRE 84 294 (Telebrix 30%, Guerbet, Seoul, . dobe] HlE2 8T (67%) 3 1178 (41%)°10aL, Al
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SPSS Statistics Version 225 o439tk 148 w4 7F §odtk. gtote] A Al Bt dF vlavlg BEE U]
o] #2412 Student (—testE ©1iE-3 ¥W42] 412 Chi- FArellA 2.510.8 mg/dL, I17] kel 2.7+1 mg/
square test 9 Fisher’s exact testS AH-310E £7414 dL= 4] 25k 2fol= glSith g die, 2484
2L Pake] 0.05 kel 7392 A 2eiqict. FEFI, A A RO = o) ARG, F kol A3
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2 ot (Table 1).
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‘ Total 53 infants were enrolled 2008.03-2015.09 |
[

3 infant who died
before PMA 30 wks were excluded

7 infants were excluded
because of follow-up loss

2 infants who were considered with
Congenital megacolon

Necrotizing eneterocolitis

1 infant who was diagnosed with
Russel-Silver syndrome

[
I |

| 1 infant who was diagnosed with

Period I 2008.03-2012.02 (n=12) ‘ | Period II 2012.03-2015.08 (n=27) |
[ |
\ [
Only Glycerin or Exploratory Ultrasound-guided Only Glycerin or saline
saline enema laparotomy contrast enema (n=21) enema (n=6)
(n=7) (n=5)

Laparotomy for perforation
(n=1)

Contrast enema & ‘
laparotomy (n=1)

Fig. 1. Schematic review of study population.
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Table 1. Characters of Demographics between Period | and Period |l
Period | (n=12) Period Il (n=27) Pvalue

Birth weight, g (range) 1,052+328 (620-1,6195) 834+234 (430-1,280) 0.02*
GA, weeks (range) 27+2 (24-31) 29+4 (24-35) 0.29
Male gender, n (%) 8(67) 11(41) 0.18
Cesareansection, n (%) 0(0) 23 (85) 0.29
Preeclampsia/Eclampsia, n (%) 2(17) 9(33) 0.45
MaternalMgSO, use, n (%) 5(33) 14(52) 0.73
Serum Mg levels, mg/dL (range) 2.5+0.8(1.8-3.8) 2.7x1 (1.7-4.7) 0.67
Gestational diabetics, n (%) 1(9) 2(7) 1.00
Histologic chorioamnionitis, n (%) 5(42) 10(37) 0.74
Prenatalsteroid use, n (%) 3(25) 8(30) 1.00
APGAR score

1 minute 5+2 442 0.48

Sminute 7+1 612 0.54
Smallfor gestational age, n (%) 4(33) 10(37) 1.00
RDS. n (%) 10 (83) 23(895) 0.79
Hypothyroidism, n (%) 3(25) 8(30) 1.00

Data are presented as MeanSD or number (%).
*P<0.05

Abbreviations: GA, gestational age; MgSO,, magnesium sulfate; Mg, magnesium; RDS, respiratory distress syndrome.

Table 2. Comparison of Clinical Outcomes between Period | and Period Il

Outcomes Period | (n=12) Period Il (n=27) Pvalue
Invasive procedure, n (%) 5(42) 22 (81) 0.02*
Complication of invasive procedure, n (%) 2(16) 2(8) 0.57
Duration of hospital stay, d (range) 80+35 (31-135) 10597 (44-570) 0.40
Introduction of oral feedings, days of life (range) 4£3(1-12) 5+7 (1-40) 0.51
Fullenteral feedings, days of life (range) 31423 (11-78) 26+14(11-56) 0.54
Duration of NPO, d (range) 10£12 (3-45) 7£8 (0-19) 0.35
Duration of TPN use, d (range) 35123 (9-90) 35£21 (11-105) 0.98
Duration of mechanical ventilation, d (range) 12+£19(0-67) 21426 (0-76) 0.29
Operation for meconium obstruction, n (%) 5(42) 2(7) 0.02*
Data are presented as MeanSD or number (%).
*P<0.05
Abbreviations: NPO, nothing per os; TPN, total parenteral nutrition.
o, 7|AI87) S8 71 5 Abolel] 2%k 2ho) 7} $l9) 3. =20t Q= 5f ZFA| 2EteT) oufH e &
o} Bp- e e A 2g ek 2ot i B B ol tlm
B oA TiEE] AGA ARE AR 497 4 5 171004 & 207 ] A7} 259 1= of 29A #
3 42%) 9} 2273 (81%) = 11711 215t (P=0.02) ¥k, FH R B o] SxIE9Ith 17]9] 5] fA T
1710l &34 W5 FaS A3 74 212 578 (42%) 2 71o1A 2r8 9] A7 e o 7 9lah A Tf S
278 (7%) O % {reJshAl Wakth(P=0.02). 71 el 7 o AL Al whgrtt, A THgEnt Al e 8k e et 9
o] elet 2ol 7} 9li= A= ALK Table 2). A ol 26435011 AB5E S s ol 3
T 27E2FE % Abol= QlSiTh A 24 AT 7
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7} 862369 g 909£374 g© & o] 7} glglon Bt 195611 A-g0 2 W ag o]z & 74 ol 2 gxe]
ZeFole] N8 98 (45%) 9F 278 (29%) 2. = Aol §19l wte} vhekshAl w5 HSATE ATl s A A S 5
o} e 5 vl B 2.811.1 me/dLe} 2.8+ 7144 golo] gwe] o)at Aw|MZe] et golo]xul
0.8 mg/dLZ 2]k zto]7} Qoleh A F A& Y, & oA T2 w]Sotell A nAdSe o &-F 3 vt
BT e = A8 7IAIRY] ZIREE S 7k atolE ofell W]l Bwe] w7} ot v Eo] A o] WA=
SASATHTable 3). 1211k ¢ & A7 Gk =2 A 52 7] 71523 Ao rﬂ%ﬁi—ow}.m

H2 2A BFES AASE oA et 65 w3t B - o A AbR. nEet, Y Aol A
o] ] INEEE Al TellAE H 20T16YR 5 i, AR e) Bk mk) g O theket AAETS A
AR O Z F2 st FPAR AAMAO = o Aglct o] qltkar L&A %DH ¥ 53] bRt Sk vkl
(P=0.06). B3k & A gk 7IRMe Z7F Bt 31£13Y & thg Foluhe: 9 wgotellAIA 1 vkl 5ol
2 9)3hA B 0] 613020 wiste] F2lskA Fok A% Sk G vkl ot E E ) Hh1E A
(P=0.04). o1l 9] 3}4] 7| &< o] & T W E SAA BE9] Fgo] JASL A +5& TAaAA H
1Y (B7%) 0.7 3L e F Ao 7 Q1G] do] - S o 7)7| % Skt P 2 A A 250}
oo} A& Aok 1 AT B9s o] F B} %ot 294 e B 9 el HEA A5t
U Zhedo] Atk 233t = o 29A = AR & Fogd Sx9l FAH = AdaF B oz T
T2 08(0%) 22 /N5l v 5A4 o2 F25H AE gap Abelo] FA A5 I35 vl 5 E vlast
o AHP=0.02). AL 2Jm] Qli= 2keli= fISITE =ullell A B.a1gt Hong &

o) 1t} Yi 509 el MR o] Q1 Aol 9lgle
A e =g M o 7 ke $hake] Hyt I3 vk

% 557} 2.67 mg/dLE Tains S0l &J3)] B.11% uj<o}
A 832 Clatwothy &'l 23} o] 245kl 2.45 mg/dLell B8] =9tk ololl I3 il
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2
,—\1

=

S5 gl o
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Table 3. Comparison of Clinical Characters between Contrast Enema Groups and Exploratory Laparotomy Groups

Parameters Contrastenema (n=20) Laparotomy (n=7) P value
GA, weeks (range) 28+2 (25-31) 27+4 (23-34) 0.74
Birth weight, g (range) 826+229 (430-1180) 909+374 (430-1600) 0.50
Male gender, n (%) 7(39) 4(57) 0.39
Preeclampsia/Eclampsia, n (%) 8 (40) 0(0) 0.07
Smalll for gestational age, n (%) 9 (45) 2(29) 0.66
Histologic chorioamnionitis, n (%) 6(30) 3(43) 0.65
Serum Mg levels, mg/dL 2.8%1(1.8-4.7) 2.8+0.8 (1.8-3.8) 0.88
Duration of hospital stay, d 105+112 (57-570) 10039 (34-145) 0.90
Infroduction of enteral feeding, d 3£2(1-8) 10+14 (1-40) 0.25
Full enteral feedings, day of life 25+12 (13-54) 42427 (12-65) 0.16
Duration of NPO, d (range) 6+5 (0-39) 20£16 (5-45) 0.06
Duration of TPN use, d (range) 31£13(17-69) 61£30 (23-105) 0.04'
Duration of MV, d (range) 15422 (0-63) 31£30 (0-67) 0.16
Complication after CE orlaparotomy, n (%) 0(0) 4(57) 0.02*
Data are presented as Mean+SD or number (%).

*P<0.05

Abbreviations: GA, gestational age; Mg, magnesium; NPO, nothing per os; TPN, total parenteral nutrition; MV, mechanical
ventilation; CE, ultfrasound-guided contrast enema.
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