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Table 1. Clinical Classification System (CCS) by Cullen et al.™®"

Class I Patients were not admitted to the ICU
Patients were physiologically stable and were

Class I admitted to the ICU only for monitoring or observation
Patients were physiologically stable requiring

Class I . ) ' .
intensive nursing and monitoring

Class v Patients were unstable needing frequent assessment

and interventions by ICU physicians and nurses

ICU; intensive care unit

Table 2. Mortality Pattern by Hazebroek et al.”
Patients with serious life-threatening disorders who died despite
maximal care

Patients with (mostly congential)disorders in whom death is the
Permissible death result of withholding or withdrawal of life-supporting and/or medical
intervention

Patients who died due to errors in management in which death
possibly could have been avoided

Nonpreventable death

Preventable death
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Fig. 1. Total live birth in korea and neonatal surgery in ewha womans university hospital in

same period

Table 3. Neonatal Cases and its Mortality

Mortality of Neonatal Surgery (%)(Death Cases * /Neonatal Cases)

Diagnosis First Period Second Period Sum

(1983-1993) (1994-2004) (1983-2004)  P-value
Esophageal Atresia c/s TEF 9.1 (1711) 25.0 (2/ 8) 15.8 (3/19)
Diaphragmatic Hernia 40.0 (2/ 5) 50.0 (2/ 4) 44 4 (4/ 9)
Gastroschisis/ Omphalocele 13.3 (2/15) 0 (0/ 6) 9.5 (2/21)
Duodenal Obstruction 14.3 (2/14) 0 (0/21) 5.7 (2/35)
Jejunoileal Obstruction 13.3 (2/15) 0 0/ 9) 8.3 (2/24)
Hirschsprung's Disease 8.0 (2/25) 0 (0/25) 4.0 (2/50)
Anorectal Malformation 3.8 (1/26) 0 (0/22) 2.1 (1/48)
Necrotizing Enterocolitis 12.5 1/ 8) 25.0 (2/ 8) 18.8 (3/16)
Idiopathic G-l Perforation 0 0/ 4) 57.1 4/ 7) 36.4 (411)
Hypertrophic Pyloric Stenosis 0 (0/30) 0 (0/39) 0 (0/69)
Inguinal Hernia 0 (0/17) 0 (0/18) 0 (0/35)
Others 0 0/ 6) 6.3 (1/16) 4.5 (1/22)
Total 7.4 (13/176) 6.0 (11/183) 6.7 (24/359) 0.000
Sex ratio (male:female) 2.7:1 (129:47) 21:1 (124:59) 2.4:1 (253:106)

*Including hopeless discharge cases, excluding death after postoperative day 30

TIncluding midgut volvulus

TEF; tracheoesophageal fistula, G-I; gastrointestinal
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Table 4. Major Diagnosis in Relation to Cause of Death during First Period

Major Diagnosis CCS Age Associated Cause of Mortality
(days) Condition Death Pattern
Diaphragmatic Hernia \Y 1 VSD, lung hypoplasia  Respiratory Nonpreventable
failure
Diaphragmatic Hernia v 1 Respiratory Permissible
failure
Esophageal Atresia & TEF 1 2 High type IA, Sepsis Preventable

dextrocardia,
multicystic kidney

Duodenal Stenosis I\% 16 VSD, TEF Sepsis Preventable
Duodenal Atresia il 1 Hemivertabra Hypovolemia Preventable
lleal Atresia v 1 Premature (26wk), Associated  Nonpreventable
HMD anomaly
lleal Atresia a 4 Microcolon Hypovolemia Preventable
Hirschsprung's Disease I 11 Sepsis Preventable
Hirschsprung's Disease v 2 VSD, acidosis Associated Permissible
anomaly
Cloacal Anomaly v 6 Renal agenesis, right, Sepsis Permissible
hydrometrocolpos
Omphalocele m 1 Apnea Respiratory Permissible
failure
Omphalocele I 2 Respiratory Preventable
failure
Necrotizing Enterocolitis v 16 Whole body Sepsis Permissible
desquamation

VSD; ventricular septal defect, TEF; tracheoesophageal fistula, HMD; hyaline membranous
disease
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Table 5. Major Diagnosis in Relation to Cause of Death during Second Period
. . . Age Associated Cause of Mortality
Major Diagnosis ccs (day) Condition Death Pattern
Diaphragmatic Hernia v 4 PDA, VSD, Respiratory Nonpreventable
Rt. lung hypoplasia failure
Diaphragmatic Hernia I\% 1 Brain ischemia Respiratory Nonpreventable
failure
Esophgeal Atresia & TEF TI 1 Imperforate anus Respiratory Preventable
failure
Esophgeal Atresia & TEF 1T 1 Premature (32wk), Respiratory Permissible
VACTER anomaly failure
Necrotizing Enterocolitis v 1 Premature (27wk), Sepsis, MOF  Nonpreventable
HMD
Necrotizing Enterocolitis v 7 Pulmonary Resplratory Nonpreventable
hemorrhage, failure
pneumothorax
Idiopathic G-I Perforation I\% 2 Sepsis, MOF  Nonpreventable
Idiopathic G-I Perforation I\% 7 Sepsis Nonpreventable
Idiopathic G-l Perforation v 7 Laryngotracheal cleft, Sepsis, hepatic Nonpreventable
VSD, ASD failure
Idiopathic G-l Perforation m 2  Biliary atresia, short MOF Permissible
bowel
Others (hepatic subcapsular IV 4 Twin, fetofetal Respiratory Nonpreventable
hematoma) transfusion, HMD failure
Abbreviations: PDA; patent ductus arteriosus, VSD; ventricular septal defect, TEF;

tracheoesophageal fistula, HMD; hyaline membranous disease, G-l; gastrointestinal, ASD;

atrial septal defect.
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Fig. 2. Clinical classification system of death cases at admission
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Fig. 3. Mortality pattern

Table 6. Causes of Death

Causes First Period (%) Second Period (%) Sum (%)
Respiratory Failure 4 (30.8) 6 (54.5) 10 (41.7)
Sepsis/MOF 5 (38.5) 5 (45.5) 10 (41.7)
Hypovolemia 2 (15.4) 0 2 (8.3)
Associated Anomaly 2 (15.4) 0 2 (8.3)
Total 13 (100) 11 (100) 24 (100)

MOF; Multiple organ failure



ol 2% 9l

L 2lAo} 93} BAte] S

Table 7. Index Diseases in Pediatric Sur-
gery by Ravitch'™

Six groups of congenital anomalies
Esophageal atresia and tracheocsophageal fistula
Gastroschisis and omphalocele
Impcrforated anus
intestinal atresla
Congenital diaphragmatic hernia
Hirschsprung's Disease

Three tumors
Rhabdomyosarcoma
Wilm's tumor

Neurblastoma
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Mortality Analysis of Surgical Neonates: A 20-year
Experience by A Single Surgeon

Eun-Joung Lee, M.D., Kum-ja Choi, M.D.

Department of Surgery, Collage of Medicine, Ewha Womans University,

Seoul, Korea

Pediatric surgery could establish a definitive position in the medical field on the
basis of a stable patient population. Neonatal surgery, the core of pediatric
surgery, requires highly skilled surgeons. However, recent advancement of
prenatal diagnosis followed by intervention and decreased birth rate has resulted
in a significant decrease in the neonatal surgical population and the number of
surgical operations. The purpose of this study is to examine the outcome of
neonatal surgeries and to propose a guide for the future surgeries. A total of 359
neonatal surgical patients operated upon at the Department of Surgery, Ewha
Medical Center, during past 21 years were studied. The study period hasbeen
divided into two time periods: from 1983 to 1993 and from 1994 to 2004. Analysis
was based on the Clinical Classification System and mortality pattern, frequency of
disorders, occurrence and cause of death, and other changes. Neonatal surgery was
6.4% of all pediatric surgery during the total 21 year period, 9.9% in the first
period and 4.8 % in the second. Male to female ratio increased from 2.7:1 to 2.1:1.
The overall mortality was 6.7 %, and there was significant decrease from 7.4% in
the first period to 6.0% in the second. The clinical classification system (CCS) for
death cases included class T 2, T 4, and IV 7 during the first period and class 1 3,
and IV 8 during the second, respectively. According to the mortality pattern by
Hazebroek, there were 6 preventable death cases during the first period, and only
one in the second, and 2 non-preventable death cases during the first period and 8
in second, respectively. Although the patients in the second period had more
serious diseases, surgical mortality has been decreased in the second period, which
may be the result of improved surgery methods for newborns and advanced patient
care.

(J Kor Assoc Pediatr Surg 12(2):137~146), 2006.

Index Words : Neonatal surgery, Mortality
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