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Laparoscopic Nissen Fundoplication in Children with Neurological Impairment

versus Neurologically Normal Children

Yohan Joo", Ju Yeon Lee'?, Jung Hyun Choi"?, Jung-Man Namgung"?, Seong-Chul Kim"?, Dae Yeon Kim"
"Department of Surgery, University of Ulsan College of Medicine, “Department of Pediatric Surgery, Asan Medical Center Children's Hospital,

Seoul, Korea

Purpose: This study aimed to assess the long-term clinical outcome of laparoscopic Nissen fundoplication (LNF) in children according

to their neurologic status.

Methods: The study retrospectively analyzed the data of 82 children (62 neurologically impaired and 20 neurologically normal children
with primary gastroesophageal reflux disease) who had undergone LNF between 2003 and 2012. The main outcome measures were the
occurrence of recurrence that required reoperation and post-procedure complications such as infections, pneumonia, and gastro-
intestinal complications including ileus, dysphagia, and delayed gastric emptying,

Results: The median age at the time of the LNF was 25 months (range, 1-192 months), and the median of body weight was 10.0 kg (range,
2.8-37.0kg). The average weight gain was 1.55+1.68 kg at 6 months, 3.32+2.30 kg at 1 year, and 5.63+4.22 kg at 2 years after surgery. Six
(9.7%) of the 62 neurologically impaired patients and two (10.0%) of neurologically normal lost their body weight or had no weight
changes. Eight (12.9%) of the 62 neurologically impaired children had required redo surgery because of gastroesophageal reflux disease
recurrences, while 2 (10.0%) of the 20 neurologically normal children had experienced recurrences. In the neurologically impaired chil-
dren, the postoperative complications included pneumonia (n=1), wound infection (n=1), urinary tract infection (n=1), dysphagia (n=1),
delayed gastric emptying (n=1), and ileus (n=2). All of these complications were not found in the neurologically normal group, except
for only one case of infectious colitis. However, there was no statistically significant difference between the two groups in postoperative

complications.

Conclusion: The outcomes of laparoscopic fundoplication were similar in the neurologically impaired children and in the neuro-

logically normal children.

Keywords: Gastroesophageal reflux, Laparoscopy, Fundoplication, Neurologic deficit

ME
dopof o] 25t AuteFEas A =GRl o
sto] 2 7H diﬂé 52 2| R2o|tH1] HJAQE

21788 &4l Sl BRRE2 AR EA=0| Bsl 14
£ Sk ffuteEs & dHSol o vldsH

o2 deA QUeH2,3]. Pearl 5412 417 8H4]

20| &40 Gl S0l vl vt

_I

|
N

_{

3H A3yt SJupck
8ol THE HTES u R Qo]0 Ao £
o FUASHERE 5 PITE SN uoﬂ thsteti=
S5 AAIBHA] . 20038 Esposito $1519] &1
1L NS £ oA & AFEE YA
o AR RO A9 3 o S5k TRlo] Yloirk 1A
ok Ik, A2 Sof Ul R Bgol s HAYES ol £Y

mlo
ﬁx
2)
i->
_C;

Received: August 19, 2016, Revised: October 22, 2016, Accepted: October 24, 2016

Correspondence: Dae Yeon Kim, Department of Pediatric Surgery, Asan Medical Center Children’s Hospital, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea.
Tel: +82-2-3010-3961, Fax: +82-2-3010-6863, E-mail: kimdy@amc.seoul.kr

Copyright © 2016 Korean Association of Pediatric Surgeons. All right reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Korean Association of Pediatric Surgeons 49



J Korean Assoc Pediatr Surg 2016;22(2):49-53

TR T G BAIR, HAEE ofo] ofo]Ao]
3 Sl EES B3 JUEARO| 5% X2
AT wasto] Ao 0.2 PAel Bt Fol A A%

o uk, A B AR 7h B 5 2%o] AR
A WOt ATHA 0 2 & A4S ES SHIF o} 9l
[6]. o]k B3 - 1090] Ak Al A, B33t 9luter
FE 0] AW 1A R o} Shtol A MBS
2 R B S BUHA oRe Bl B8] 44
Az Q15 A5 9 GEFO] B WIS Lok a5

k.

1
.

tef 5

0%
I

ehttietar ofvitle} Afgobikg ol A 20039 19-5H
20121 1297K4] 10863t 2| e Gea =773 ofute
FEES W2 184 ofste] Aot 2atef tiste] o785
SO S A5 Akt

A AT AT A& FEU WA b

7, 24X17F AL AP 734, IE & ok 274, A)

Z
st
S Az oz Adsto] el e AT S
= =
sh7] sl = 370 ofuiofl ATk F-9-2 717k H

L= e dAlu sl 574785 Nissen 85
o] A=k A HA T2 ullE Aol e 2] 1]
A7 S Adshleh A WA FES A § SR
AA-E efsto] 3 mmut 5 mm FH 0] 305k 7H=HE ¢
LA B2 RISk, o] F Aol ko] A1t 7]
T 24§l NS B, YRRl s 7 2
215 Sl & 7He] TS ol B 570] RS ARSS

e MYttt o3 A2HS0] Al Nissen 18P
T2 AR 7150 Bael 6],

geal hiatal hernia) &5 ZRII3T: A = E5EH0] &
9HE Aeole 28ugss ol Aldsiiod, ¥
(patch) 7+ 2 23 7%= ¢lich 0|47
5t A urzH(diaphragmatic crus)-& gHa]ste] BHA L
o] Zo|& |4 2 cm oY SESIITE AU I8S
Ethibond (Ethicon, Pittsburgh, PA, USA)E AR5t &
2oto] 1okt f-55kE flute T 295 Al 9]
£ 32 Tl AAS TR 2 A e S 2§ 28] WA| 3
3] A= Seolyih flFo] Eagth F-eoll= a5

FS Foto] Adstsich

g 717t et 2ol luteaEEao] AR d &
2Rz 89l o, o] B TH2 £ 5 HEER Ao
o|= A QJ3t 822 Tt o2 dAstgit) o] F AT
&40l AN b= 620l on, T A1 Table 13}
2t

BAL (4L Mgl sk o0, £ 5 3
o

[¢] u
2 =]
Yo WSS 2 FH ez AT ZE A FHolA

parol 0.05 ujgkel F-9-5 SAIA o2 folgh Zlom Hat

IBM SPSS Statistics 20.0 (IBM Co.,

o
Armonk, NY, USA)= AR8-5to] =a45}k3 Tt

A 827 S 'FAR= 508, o{Aks 320l T Al e

SAE S SHED) 628 5 AH 409, ofxHs
207019100, A8 4ol gl BRHAAHD) 209

Table 1. Causes of Neurologic Impairment

T fu

Neurologic impairment

No. of patients

Acquired neurologic impairment
Perinatal asphyxia
Hypoxic brain damage
Encephalitis
Traumatic ICH
Medulloblastoma
Brain stem glioma
Congenital neurologic impairment
Anencephaly
Microcephaly
Leukodystrophy
Degenerative neuromuscular disease
Congenital rubella
Agenesis of corpus callosum
Syndrome
18022 deletion
Down syndrome with perinatal asphyxia
Werdnig-Hoffman
Seizure disorder
CHARGE syndrome
3P deletion
Lennox-Gastaut syndrome
Noonan syndrome
Adreno-leuko-dystrophy
Krabbe disease
Cerebral palsy
Costello syndrome
Leigh syndrome
Pelizaeus-Merzbacher disease
Total
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N

ICH, Intracranial hemorrhage.
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Neurologically normal Neurological impaired All patients p-value
Patient 20 62 82
Sex (male:female) 10:10 40:22 50:32 0.247
Age at operation (mo) 10.5 (2-137) 30(1-192) 25(1-192) 0.081
Body weight at operation (kg) 9.0 (4.0-23.2) 11.1(2.8-37.0) 10.0(2.8-37.0) 0.078
Values are presented as n only or median (range).
Table 3. Results of Operation
Neurologically normal Neurological impaired All patients value
(n=20) (n=62) (n=82) P
Operation time (min) 138.7+39.7 148.1+54.0 145.8+50.1 0.319
Gastrostomy 13 (65.0) 56 (90.3) 69 (84.1) <0.05
Time to diet (day)
Mean 3.3+x2.0 4.0+%2.2 3.8+2.2 0.857
Median (range) 3(1-10) 4(1-12) 3(1-12)
Body weight gain (kg)
6 mo 1.14%1.36 1.68%1.76 1.55+1.68 0.435
1yr 3.68+3.07 3.23+2.07 3.32+2.30 0.211
2yr 7.56%6.26 5.05+3.28 5.63+4.22 0.024
Weight loss or no change at 2(10.0) 6(9.7) 89.8) 0.629

1 year after operation

Values are presented as mean+SD, n (%), or median (range).
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Table 4. Postoperative Complications

Neurologically normal ~ Neurologic impaired All patients
(n=20) (n=62) (n=82) prvalue
Infection 1(5.0) 232 33.7) 0.713
Wound infection 0(0) 1(1.6) 1(1.2) 0.568
Infectious colitis 1(5.0) 0(0) 1(1.2) 0.076
Urinary tract infection 0(0) 1(1.6) 1(1.2) 0.568
Respiratory complication
Pneumonia 0(0) 1(1.6) 1(1.2) 0.568
Gastrointestinal complication 0(0) 4(6.5) 4(4.9) 0.244
Dysphagia 0(0) 1(1.6) 1(1.2) 0.568
Delayed gastric emptying 0(0) 1(1.6) 1(1.2) 0.568
Ileus 0(0) 2(3.2) 2(2.4) 0.416
Recurred gastroesophageal reflux 2(10.0) 8(12.9) 10(12.2) 0.730

Values are presented as n (%).
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