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The Predisposing Factors in Recurrenct Inguinal Hernias in Infants
and Children

Jae-Tae Doh, M.D., Hyun Young Kim, M.D., Seung Eun Choi, M.D.,
Sung-Eun Jung, M.D., Seong-Cheol Lee, M.D., Kwi-Won Park, M.D., Woo-Ki Kim, M.D.

Department of Pediatric Surgery, Seoul National University College of Medicine

Seoul, Korea

Inguinal hernia is a major surgical disease in pediatric surgery, occurring in 3.5% to 5% of
all mature newborns and 9% to 11% of all premature babies. The objective of this study is to
analyze the predisposing factors in association with recurrences of inguinal hernias in
infants and children. In the period from January 1995 to September 2001, 1,575 infants and
children who had primary inguinal hernias or recurrent inguinal hernias operated on at the
Department of Pediatric Surgery at Seoul National University Hospital were evaluated
retrospectively. We evaluated the data by medical records and by telephone interview. The
sex, age, location of hernia, comorbidity, prematurity, incarceration, interval to operation
after incarceration, postoperative complications were analyzed as predisposing factors in
associated with hernia recurrence. Operative findings of recurrent inguinal hernia were
reviewed. The data were statistically analyzed with Pearson Chi-Square test and Fisher-exact
test. A total of eighteen (1.14%) out of 1,575 patients underwent an operation due to
recurrent inguinal hernia. In 5 (27.8%) out of 18 recurred patients, institution of the
primary herniorrhaphy was our hospital and in the other 13 (72.2%) was outside hospital. No
impact on the development of recurrences was seen for sex, age, interval to operation after
incarceration, and postoperative complications. The significant predisposing factors of
recurrent inguinal hernias were left inguinal hernias (p=0.002), comorbidity (p=0.002),
prematurity (p=0.006), incarceration (p=0.017) and technical error of first herniorrhaphy.
We expect that Lknowledge for predisposing factors of recurrent inguinal hernias and
experienced skill of pediatric surgeons will decrease recurrence rate in primary inguinal
hernia. (J Kor Assoc Pediatr Surg 8(2):126~132), 2002.
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Table 1. Demographics of Recurred Patients
Case Sex f;iq%:t Aég:o';t Site Comorbidity Prematurity Incarceration coi%slig)t-ion Op. Finding Cp 1% op

T M 186m  2yr  BIH - - - - FSL HL OH

2 M 4m 16m BIH - + + - LL HL OH

3 M 12d 12d LIH neurcfibroatosis - - - FSL HL SUNH

4 M 2yr Qyr LIH - - - - FSL HL OH

5 M 3yr Byr LIH - - + - LL HL CH

8 M 15m  19m LIH - - - - FSL HL OH

7 M 2yr Byr LIH - - - - LL HL OH

8 M 7yr 9y LIH - + - LL HL OH

& M 2m 4m  LH Esggﬁsiz o - + - DPT mesh  SUNH
10 M 3m 3m LIH - + - - FSL HL SUNH
11 M 13yr  14yr  LIH - - - - LL HL OH

12 M 10yr  11yr LIH omphalocele - - - LL HL OH

13 M 7yr yr LIH - - - - LL HL OH

14 M 3m 5m LIH RCOP + - - LL HL SUNH
15 M 1yr  4yr RH - - - - LL HL SUNH
16 M 1y 2y RH TOF - - - LL HL OH

14 M 2m 2m RIH - - - - FSL HL OH

18 M 2yr 3yr RIH - + + - FSL HL OH

Abbreviations: ROP;

retinopathy of prematurity, TOF;

tetralogy of Fallot, FSL; false sac ligated, LL; low ligated, DPT; dorsal

peritoneum teared, HL; high ligated, CH: other hospital, SNUH; Secul National University Hospital
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Table 2. Predisposing Factors in Association with Recurrent Inguinal Hernia
No. of patient No. of recurrence (%) p-value
Sex
male 1,264 18(1.42%)
0.044*
female 31 0{0%)
Age of 1st operation
< 1m 5 1(20%)
0.056
=1m 1,570 17(1.08%)
< 1yr 374 5(1.1%
y (1.1%) 0.068
=1yr 1,201 13(1.3%)
Location
RIH 1,136 6(0.5%)
0.002
LIH 979 14(1.4%)
C rbidit + 88 5(5.7%
omorbidity ( + } { ) 0.002
(-) 1,487 13(0.9%)
Prermaturit + 109 5(4.6%
y (+} {4.6%) 0.008
(-) 1,466 13(0.9%)
Incarceration ( + } 91 4H4.4%)
0.017
{(-) 1,484 14(0.9%)
Interval to operation after incarceration
< 48hr 8 0(0%)
0.000*
=48hr 83 4{4.8%)
P . icati + 10 0{0%
ostop. complication (+ (0%) 0.897*
(-} 1,565 18(1.2%)
* . Fisher-exact analysis
B1%0)oAct o] + T Watele] BakE W, =)ol A AL glel= 149 (09 %)0]0en, 7hEo] e 7 5-9)
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Table 3. Cormorbid Disease

No. of cases

Congenital heart disease(ASD, VSD, CoA,
TOF, TGA et al)

VP shunt 9
Pulmonary
TEF 2

lung agenesis

28

—_

Gastrointestinal
Hirschsprung's disease
HPS
hiliary atresia
imperforate anus

Meckel's diverticulum

e N & B |

jejunal atresia

intestinal lymphangiectasia 1
Genitourinary

undescended testis 21

hypospadia

ureteropylelo junction obstruction

vesicoureterak reflux

—a o o W;

concealed penis
Others

chronic renal failure

omphalocele

tongue tie

umbilical hernia

cleft palate

congenital hypothyrodism

Wilson's disease

Williams’s syndrome

neurcfibromatosis

funnel chest

= =2 NN = DW= O

glycogen storage disease

Total 112

Abbreviations: ASD; atral septal defect, VSD; ventricular
septal defect, COA; coarctation of aorta, TOF; tetrology of
Fallot, TGA,; transposition of the great areries, HPS; hy-
pertropic pyloric stenosis

44 ), A " @) w8 gsel ey R
tleeos s[Eaeith GrlFol Sl dotela el
At gisley Fgol ol FelolA gLgl P
189 (12%)190eh, = 279 Atrad SAHeR Fofd
Aol & o] ek (p=0.897)
o &
M A dojelatdl A el EakAl ek e

2, zolely) 429 280% BN ARarii ), &
obg] ML B 44 B AUES 027 37% AZE oS
5-10 %l 98] =&2vk

o qelf B s F oALE 4

O’Vdﬁ] QAL A E o el G Fope]
fo] 02-149%, oar ool AMEe] 05-07%elH, B

%'!.
| 2] tel7h 1d e § W s

wol grbn oA o mek Aukel 3] 35-50 %9l
9]

e AW wE 9

=

Al A e T ool ANLET, 2 AHN e
ZE Apege] Eri B mr:F*‘*”. P o)A A
o 243l 10971 62w G ksl 50t T 57
7} Auksle] 024 969] A H BE BYoM g § GYH%‘ o]
dof) A3k 797} 91 (500 %), 671 el 2d ALl 7} 5H

218%) 25 o] e B 24l o] uje] Aje] w4

o] AR OE o3l *'-i‘ﬂ LEISTE (p=0.002). ©]
2ol 1d5re] shaburell W3 oA

fobo] Mg 97 HAT wyel ulgo) AL Aol & &

r
=
or &
,
R
o,
3

=
o
e

o

I

1=

Qo] W 4 98 Aolzl A2bE, Aol @ape] Ao
BE gL Aole FF A gL ATl FAuelor ¥
Aow A

ofe] mhpE B AE, visolel 4%, Tz A WA
AelR g 24 A0 BE0) AR A5 Fol My @
%44 F AR 99 e BT Qi 55 ¥
o) 45T Yol & ASE ALE 2OH Hurler-

Hunter syndreme, Ehlers-Danlos syndrome 5] 75w

Aol 5606714 ol2rha ST wlgolel A9



wAT 2 cedol & Aojdaje] A& R @] Autd] MofshE oz} 131

ofel mlaf Avhe 2 (155 % vs. 328 %), 4ol 4l FoEge s AMSt A4 ransverse fascia® PHE[RE -

BA57F AEe] egiw A9-o s ALge] | Yt 6% transverse fascia®h internal oblique muscle®] Hs=F el Bl

3o
)

v 0890, B u AHAA S ¢ B AFI & AGAT, It G0 AT A Aske i)
A e AMEE 2o, 0 ReRE AEA A5 4 Ao e f »\wgaaﬁw Radils A

o] o] glo] ol
920 el o W) o

o] £ 7
7ot} Moos, Heteh™= 20ed 38439] o} 0 dopal 2 Aldfs] #5ir)
,?75-. 7]

gl e
]_, ELJ(() a4 B ,{H]»

- B L ; =
A S Fe F YA Aol gigiva E e L 18ef = 7HH AR B s o 45 AER 23
aolth & Qi B Agel Qi A%, Aol 4 3 ALEREE, ok A £24 A7 2w AR A
3, 4% A o] AW A9 EAALE A B Edel ¢4l €Y Aoz A7) (7] Ay
Aol oh AEe F4S ANFAE A% 3 £ 9 BoR AT 194 vF 09 A2E B R0 A
thoubrlA Fab ko] gior vsefol gra Al o] gl FlN SR B4R e 1ois meshE o8¢ S1F
Qv HolZ FEEel dlol UE § FE JlGelol @ 4 WMAAES A Fom, #¥ dde] sFsAv 179
M, Zofoll A Mgt ghge] o] W Zrewol HY| L o Feellq vhA Aabalis ghel g HelF ddon A
| 27le] Saa Aol £2 F NS 2 4 A RS R 496 248 29 A¥Vos 2R Anan
2 AMEY Stelnan 72 AHE B e T oAud &
oo Al @ Sl /é‘?—l 94%, AkskA] @2 ghof A =
AN EuFo] YR A97H 18%2 el AUR A9
Agre] o] gapuhan skl BodAfa T e 3 g _ . i
o] QAT 0] BobelH AL Ao Ao g oo R Bellds A @R A glAns: 3
S e =IO MRETL TR g SeHe @F7h b 2 Eeld Aclel Az,
T S0 101L] SEyl o ol Lo .0 %
PERSOl SR W GRS WAL A AT oo g gmel i A vigekel A% 52 2 2
ol= EJAo 7 Lo)5lx okl
=S A Eo QA A ol Alel woleke it o9 A
20 gy gate] Ado) BalE 2 oglis - _ 3
Grosleld & - ﬂ I\ =78 WJH Oﬂ G} Xl—é-‘% )57(]150] k‘_‘ﬂ); ‘_] y ”ELOﬂ JTJCL]SJ‘:—_ (ﬂzll—é‘—gf ‘:)'%"X]Sl
roolzks 3 WA e 7|EHel 58T oo 7] §
X W% fwﬂf.r’ L]:‘O § “_i*] ; :j’] , = A 4ko) 7|EHel 9RE Folupw MRt By 4e
2 EF) 7oA it #lre. 2% &) A% RN - B
Y BT lame e gaen A R AT T AEES wRe vlhde
& HFRA ol BellA Azket A5, M e wEd
of &4 & Afety Husisith 2 dyell M A
. - . 2 23H
el g 2EA A 0 F 104 el WS = LE e
A& ol BTk of2lFe A AR Fo] %l G¥le 2
N l. Grosteld JL: Current cowcepts in inguinal hernia in
1o o]yl Z 7 7-111—}‘51 t_/ﬂo ole] o = AFHE
gol ohel 29 23 sol uam, 1= A infunts and children. World 1 Surg 13:306-515, 1989
= EaAR Jo I }5) & = 7o .
HERe] B B4l Sl B ANE Folel RE A SelA 2. Grosfeld JL, Minnick K, Shedd F, West KW, Rescorla
A WA Grere] VA0 SRV US-s o 4 USiY uh T), Vane DW: Inguinal hernia in children - factors
A A A FE d F2 e F9lz Adhel] whejslH] affecting recurrence in 62 cases. ] Pediartr Surg 26:
. . - 283-287, 1992
U Rolptln S Ao 7eAEel 937 Aldte] olEH=
‘l‘_‘A 1 = ] ]1:’ 1 Tr’]’ HE 1 04 1 3. )\-1/HU /é io].o,] /zfaff Exoﬂl A %Té,fi&f o
%—'wt\'} ?lxl' ?5-’91 G}Ll'ﬂ]'ﬂ- A(Hﬂ"ﬂﬂ' é_}’ i‘.o]“ &qj]_ ].8-]7, 1995
Steinau 578 AL MR G 3o T g MR 4, Greenburg AG: Revisiting the recurrent grain hernia
o g Agl 497 W), A3 AR gFez g Am J Surg 154:35-40, 1987
7o) 401]’ qEY $goa Afaet 227 1¢ela 59} 5. :—larvey MH, .l:l;;stone Mf{S, Fossard DP:B [}jgt:nal
. L . . herniofomy in children © a five year survey. Br ] Surg
wE JE e Sl kR A ehalo 2 kel el
A5 H:]_] [ s d ﬂ°ﬂr e e HE1. o 72: 485-487, 1985
s W }‘1 Oﬂ?j' EO]OHH f‘l'cr)] s sl B 6. Kvist E, Gyrirup JH, Mejdahl S, Ronnebech I: Quipatient

ol
o,
=
4o
i1
i
IQ ,
3
U'_
&
=2
o
W’
o
=
0'0_—",'“
2
T
o
&

, AR A orchiopexy c«nd hermivtomy in children. Acta  Paediatr



132

Zote]al A 8E A 25 20024

Scand 78:754-758, 1989

. Ingimarsson Q, Spak |: /nguiani and femoral hernia :

Long lerm resulis in a community hospiial. Acta Chir
Scand 149:291-297, 1983

. Steinau G, Treutner KH , Feeken G, Schumpelick V:

Recurrent inguinal hernia in infonts and children. World
I Surg 19:303-306, 1995

. Moos RL, Hatch LI Imguinal hernia repair in early

infancy. Am T Surg 161:596-599, 1991

. Coran AG, Eraklis AH: Inguinal hernia in the Hurler-

Hunter syadrome. Surgery 61:302-304, 1967

1.

12.

McEntrye RL, Raffensperger IG: Surgical complications of
Ehlers-Danlos  syndrome in children. | Pediate Surg 12
331-535, 1977

Woolley, MM, Morgan S, Hays DM: Heritable disor-
ders of commective tissue: surgical and anesthetic pro-
hlems. ) Pediatr Surg 2:325-331, 1967

. Llovd DA, Rintala RI: fnguing! hernia and hydrocele, in

ONeill J4 Jr. Rowe ML Grosfeld JL, Fonkalsrud EW,
Coran AGyeditors): Pediatric Swgeryied 5). Chicago, IL,
Year Book, 1998, Ppl071-1086



