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= Abstract = Results of management of the neonatal surgical emergencies were 
analyzed and compared between 460 infants treated during the 1979-85 period (pre- 
childrens hospital) and 471 infants treated during the 1986-92 period (post-childrens 
hospital). No statistical difference was noted in patients population, and average mor- 
tality rate in the pediatric surgical department which has already been functioning as 
an independent unit since 1978. Other surgical departments have experienced 2-3 fold 
increases in number of patients. Patient's age at  admission( delay in transfer) was not 
significantly improved. However, significant improvement in survival was noted in 
patients who required respiratory support such as gastroschisis, and esophageal atresia 
with tracheo-esophageal atresia. Changes in the general management plan are dis- 
cussed. 
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INTRODUCTION 

The f~rst known neonatal surg~cal  u n ~ t  
which covers the L~verpool area in England, 
an area with a populat~on of 3 m ~ l l ~ o n ,  was 

R c c c i c i  Scptc~nibcr 3 ,illti ill 1 lin'il 101-111 

N o \ ~ c ~ ~ i i b c ~ ~ ~  I 99  3 . 

t Tliis s t ~ ~ t i \ ,  \I,JS S ~ I ~ ~ O I T L Y ~  I) \ ,  '1 lc19 I 1 c * 5 c ~ ~ i 1 ~ ~ ~ l l  ~ l . ~ i ~ i [  

f rom Scxol~l Ncitiolicll UIII\.L'I.SI[!, Ho5[~11;11. 1-liis ~ [ L I C I !  

\ \ a s  p resenrc~~ i  'it tlict 4111 F ~ ~ k l r ~ h , i  I ~ i t c ~ ~ ~ l , i ~ i o ~ i , l l  S1.111- 

pos iuni  o n  Pc~lin,i[,iI b2c3cliiinc~, F L I ~ I I O ~ ~ I ,  Jcipci~i  111 

Septeliibcll 4-5, 1093 

I Author  1.01- c o l - r c s ~ ~ o n ~ l ~ i ~ i i c ~ :  Tc.1. 760-  3 0 33 

-?<LI] qi,! G ]  l l \ ~ f l  3.;- 91 j t \ G ?  j,! :l I;! 01 <! 01 1;; ~1 .;:o\ 

91 ill : { j  .?- 1 1 ,  I!)~!] ? I ,  01  Ad $!, -9 Ad 

establ~shed at the Alder Hey Ch~ldrens Hosp~tal  
(R~ckham and Johnson 1969) In 1953 It IS very 
unusual since ~t serves all the neonatal surg~cal 
emergencies In a s~ngle ward of one hosp~tal 
Three-thousand f~ve-hundred bab~es underwent 
surg~cal operations from 700 000 newborn 
bab~es du r~ng  the 1953-67 per~od  E~ghty- six (a  
yearly average) newborn bab~es  were treated 
annually for general surg~cal emergencles 
S~nce this h ~ s t o r ~ c  event neonatal surgery and 
neonatal surg~cal ~ntenslve care units are commonly 
seen In the ch~ldren s hospitals of the world 

In Korea the f~rst Independent ped~atrlc 

surg~cal  u n ~ t  was establ~shed In 1978 at Seoul 
Nat~onal Un~vers~ty The f~rst un~versity ch~ldren's 
hosp~tal(denoted by CH) was establ~shed In 
1985 at the sarne un~vers~ty Developmental 



Table 1. Number of patients: neonatal surgical Table 2. Number of neonatal index cases. 
emergency 

total cases approx~mate 
cases per yr adult cases 

1963-73' (pre PDS) 10411 1 yrs 1 Olyr 1000 adultlyr 
1978-85@ (pre CH) 6761 8 yrs 85/yr 2000 adultiyr 
1986-92t(post CH) 7411 7 yrs 106lyr 3000 adultlyr 

* : pediatric surgical department 
: children's hospital 
: post ch~ldren's hospital 

staging of the pediatric surgery as well as neo- 
natal surgery at Seoul National University can 
be divided into three stages: pre-pediatric sur- 
gical department (before 1978), pre-childrens 
hospital(1978-1985), post-childrens hospital 
(1 986-present). Neonatal surgical emergencies 
were very rarely seen before the establishment 
of an independent pediatric surgical depart- 
ment. (Kim et a/ .  1974) Thus, the independent 
pediatric surgical unit had great impact on the 
volume of neonatal surgery(Tab1e 1 ) .  

In this study, the results of management 
for the neonatal surgical emergencies after the 
establishment of the university children's hospital 
will be analyzed with the special emphasls on the 

Neonatal emergencies (1 979-85) (1 986-92) 
-. - - 

Anorectal malformations* 
Neonatal Hirschsprung's 
Gastroschisislomphalocele 
Atres~alstenos~s of guts 
Esophageal atresla 
Bochdalek hernia 
Midgut volvulus 
Teratoma,sacro-coccygeal 
Meconlum perltonltls 
Necrotizing enterocol~tls 

Total 

emergencies were not significantly changed be- 
fore or after the opening of the CH (Table 2). 
But other surgical subspecialities such as urol- 
ogy, neurosurgery, cardiac, orthopedic, and 
plastic experienced two to three fold increases 
in numbers of both neonatal as well as older 
infants. Also the total volume of patients in the 
department of pediatric surgery has not 
changed, whlch probably reflects the same 
trend. For the Individual diseases, there were 
no significant changes in the proportion of 

mortality and related problems in management. neonatal emergencies during each seven year 
period. Only anorectal malformations showed 

MATERIALS AND METHODS any significant change in number. 

Four-hundred and seventy-one neonatal 
general surgical emergencies treated in a 
seven year period( 1986-92) of the CH were 
analyzed and compared to 460 infants treated 
during the 1979-85 period of pre-CH. Numbers 
of patients, populations of individual emerg- 
ency, mortality rates were studied with statisti- 
cal methods. Factors affecting mortality are 
also analyzed to see i f  there are any changes 
between the pre-CH and post-CH period. The 
mortality factors were compared between 
survivors and victims by statistical methods. 

Mortality rate 
Average mortality was not significantly 

changed after the establishment of the CH. 
There were 52 deaths from 460 neonates in the 
pre- CH perlod while there were 48 deaths from 
471 neonates in the post-CH period (Table 3). 
However, for the individual emergencies, signifi- 
cant improveme~t in survival was noted in 
esophayea l atresia and gastroschisis, which 
had required rat her intensive respiratory sup- 
port after the correction of anomalies. 
Bochdalek hernias showed a marked increase 
in mortality. 

RESULTS 
Factors affecting mortality 

Incidence To evaluate the factors influencing mor- 

Total numbers of  neonatal general surgical tality, the causes of death were analyzed 



Table 3. Neonatal surgical deaths in pre-chil- 
dren's hospital and post-children's 
hospital period 

prechildren's post-children's 

hosp~tal hosp~tal 

(1 97985) (1 986-92) 

Total neonatal'emergencies 460 47 1 

Death ( p  =0.35) 5 2 48 

Atresialstenosis 6 6 

Gastroschisislomphalocele* 2 2 13 

Esophageal atresia* 9 5 

Bochdalek hern~a* 5 9 

Others 10 15 

retrospectively. Delay In diagnosisltransfer, sur- 
gical technical failure, failure in medical man- 
agement, low birth weight and presence of 
associated severe anomalies were the known 
major categories of  mortality factors. These 
mortality factors were statistically compared be- 
tween survivors and victims of each disease in 
the two different periods. Significant changes 
between the two perlods are investigated. 
(Table 4). The delay in diagnosisltransfer was 
improved in neonatal intestinal obstructions. 
Surgical management was improved during the 
CH period in esophageal atresia group. Medi- 
cal management, mostly respiratory care 
improved in esopt-ageal atresia as well as in 
the gastroschisis group. Changes were not sig- 
nificant in other diseases. 

In conclusion, known reasons such as de- 
lay in diagnosisltransfer, fallure in both surgi- 
cal and medical management, low birth weight 
and associated severe aomalies played import- 
ant roles in neonatal surglcal mortality. Medical 
or respiratory management are definitely 
improved after the establishment of the univer- 
sity childrens hospital. However, unlike other 
surgical departments, pediatric surg~cal  emerg- 
encies are not signif~cantly affected by the es- 
tablishment of the un~versrty children's hospltal 
~n t h ~ s  study because i t  was already an rnde- 
pendent unit and recelvlng pat~ents like a re- 
gional center. Significant improvement in sur- 

Table 4. Statistically significant mortality factors 
(denoted by *) between survivors and 
victims in pre-/post- children's hospital 
period 

Gut Gastroschisis Esophageal Bochdalek 

Mortal~ty factors atresia omphalocele atres~a hernia 

delay In diagnosis1 

transfer *I - *I * * I  * * /  * 
Surgical technical 

failure -1- * I  * * / -  -1- 

Failure In med~cal 

management -1- * I  - */ - *I * 
Low birth weight *I * */ * * I  * -1- 

Assoc~ated severe 

anomal~es -1- -1- * I  * * /  * 

* p ( 0.05 

- / -  : no s~gniflcant mortal~ty factor in both 

pre-/post-children's hospital per~od 

* / -  : s~gnif~cant mortal~ty factor only In pre-ch~lderen's 

hosp~tal per~od 

* I  * . slgn~f~cant rnotl~y factor In both pre-ipost- 

ch~ldren's hosp~tal per~od 

vival rate is noted in esophageal atresia and 
gast roschisis which required postoperative res- 
piratory therapy and modernized ICU. Delay in 
diagnosisltransfer still play the major role in the 
children's hospital, since they occur before the 
patient's arrival at the CH. 

DISCUSSION 

For the neonatal general surgical emerg- 
encies, there were no significant changes in 
number or in m~r ta l i t y  rate after the establish- 
ment of the modernized university children's 
hospital in this study. There are several poss- 
ible explanations: first of all, the pediatric surgi- 
cal department was functioning as an indepen- 
dent unit seven years before the CH. They had 
therr own intensive care unit which became the 
nucleus of the future Intensive care unit of the 
new CH. The number of active pediatric 
surgeons in the patient's draln~ng area 
increased several times, thus a di lut~on of the 
patients population was expected. The drop in 
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the birth rate, from the order of 800,000lyear to 
600,000lyear during the last 15 years, definitely 
contributed. Maintenance of the same number 
of patients amidst the recent phenomena of the 
explosion of hospital beds here in Seoul should 
be considered to evaluate the current status. It 

also emphasizes the importance of concentrat- 

ing neonatal cases into one ward or one unit 
(Soper and Kimura 1988) or in regional centers 
for neonatal surgical emergencies. 

Regarding the mortality, delay in transfer1 
diagnosis are not improved except in the case 
of atresia/stenosis of the gut and related intesti- 
nal obstruction such as neonatal Hirschs- 
prung's disease. Uncontrolable risk factors, 
such as low birth weight and associated severe 
anomalies still play a major role in mortality 
(Kim 1992). In fact, establishment of the CH, the 
only university CH, resulted in a concentration 
of higher risk or sick neonates. Higher mortality 
in Bochdalek hernia cases is an example of t h ~ s  
concentration of high risk cases. With the trend 
of a decreasing birth rate and the higher cost 
of maintaining neonatal intensive care units. 
concentration of sick neonates will continue for 
sometime in the future. 

On the management or treatment aspect. 
the new CH has definite advantages. It's en- 
vironment, the concentration of the same 

agelrisk groups in the same ward has a big im- 
pact on the survival of the neonate. Both neo- 
natal and pediatric intensive care units have 
been a great help in increasing the level of 
care. Full time intensive care nurses reduce the 
work load of the physician, so they can be 
more available for other problems. Improvement 
of survival of EAITEF, gastroschisis which 
required expensive respiratory therapy owed a 
lot to these factors. In surgical skilllmanage- 
ment, there were not many changes, as can be 
expected from its role as a "regional or 
national center" from the beg~nning. 

The importance of a regional center for 
neonatal surgical emergencies as well as other 
emergencies is again emphasized In this study. 
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