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Evaluation of Mortality in Surgical Neonates at
Ewha Womans University Hospital*

Kum-ja Choi
Department of General Surgery, College of Medicine, Ewha Womans University

Objective : The mortality of surgical neonates at Ewha Womans University Hospital was a-
nalysed and classified during 1976 through 1993 in order to assess the change of mortality rate
and provide an opportunity for developing strategies to take off our neonatal surgery.

Methods : The study period was devided three groups-76 to '81 as period I, ‘82 to '87 as
period II, and "88 to "93 as period III. Author evaluated retrospectively and compared the mor-
tality rates and causes of death in three periods one another. The clinical classification system
(CCS) and mortality pattern were used to assess the severity of illness in each death.

Results : Surgical neonates were 35 cases during period I, 61 cases in period II, and 115
cases in period III. And during the period III, there was threefold increase in comparision with
period I. The number of death and mortality rate were 12 and 34.3% in period I, 8 and 13.1%
in period II, and 5 and 4.6% in period III. And the mortality rate in period IIT was significantly
decreased. The most marked improvement of survival in neonatal surgery was in esophageal a-
tresia and gastroschisis/omphalocele. And congenital diaphragmatic hernia was the most chal-
lenging problem in neonatal surgery with 40% of the overall mortality rate.

The CCS of death cases in period I were 5 Class II, 4 Class ITI, and 3 Class IV, and 1 non-
preventable, 2 permissible, and 9 preventable deaths. There were 2 Class II, 1 Class III, and 5
Class IV in period II. And in period II, there were 3 Class I, and 2 Class IV. Although
‘preventable death’ hold the first place as mortality pattern, it dropped from 9 of 12 cases in
period I to 3 of 5 cases in period III. The most common causes of death were respiratory
failure and sepsis.

Conclusion : Although our hospital had very limited the trained intensive care unit physician
and nurses and well-equipped NICUs, the treatment results were very significantly improving
progressively. However we should keep up advance the survival of the neonates with multiple
anomalies and severely malformed premature giving the adequate attention and active manage-
ment.

KEY WORDS : Neonatal surgical mortality.
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Table 1. Clinical classification system(CCS) by cullen et al

Class 1 : Patients were not admitted to the ICU

Class Il : Patients were physiologically stable and were
admitted to the ICU only for monitoring or ob-
servation

Class 1ll : Patients were physiologically stable requiring
intensive nursing and monitoring

Class IV : Patients were unstableneeding frequent as-
sessment and interventions by ICU physicians
and nurses
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Table 2. Mortality pattern by hazebroek et al.

Nonpreventable death : Patients with serious life-threaten-
ing disorders who died despite
maximal care

Permissible death * Patients with(mostly congential) di-

sorders in whom death is the result of
withholding or withdrawal of life-sup-
porting and/or medical intervention

Preventable death : Patients who died due to errors in

management in which death possibly
could have been avoided
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Table 3. Excluded cases

Table 4. Surgical neonates and mortality

Period Diagnosis
(2 cases) —Microcolon

~ Hirschsprung’s disease, short segment
lI(5 cases) - Incarcerated inguinal hernia

— Toxic megacolon

- Idiopathic hpertrophic pyloric stenosis

~ 2 Diaphragmatic hernias, left

(10 cases) — Esophageal atresia

- Esophageal atresia with asplenia & dex-
trocardia

- Esophageal atresia with Edward's syn-
drome

- Laryngotracheoesophageal cleft

- 2 Hirschsprung's diseases, long segment

— Hirschsprung's disease, short segment

- Cloacal anomaly

- Bladder exstrophy with omphalocele

— Pentalogy
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Table 5. Major diagnosis and mortality

Period | Period Il Period Il Sum

('76-'81) ('82-'87) ('88-'93) (*76-'93)
Surgical neonates  35(2)* 61(5)* 115(10)* 211(17)*
Male : Female 27:8 45:16 84:31 156:55
Death cases 12 8 5 25
Mortality(%) 343 13.1 43 11.8

()* Excluded cases
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o dste] EFalE 7] Al12¢] F Class 7} 54,
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ventable 39 |2 (Table 7, 9, 10), 1II7] AP 54]
A= Class I 39, Class IV7} 242 non-pre-
ventable 14}, permissible 1¢], preventable 3<jo}Sith

Diagnosis Period | Period I Period Il Sum

Case Death(%) Case Death(%) Case Death(%) Case Death(%)
Diaphragmatic or Hiatal hernia 2 1(50) 0 0 5  2(40) 7 3
Esophageal atresia w/wo TEF 3 3(100) 3 0 8 1(12.5) 14 4
Duodenal obstruction 5 2(40) 6 2(33.3) 8 0 19 4
Jejunoileal obstruction 7 2(28.6) 6 2(33.3) 9 0 22 4
Hirschsprung's disease 2 0 6 1(16.7) 19 1(5.3) 27 2
Anorectal malformation 3 1(33.3) 10 1(10.0) 16 0 29 2
Gastroschisis or Omphalocele 2 2(100) 6 1(16.7) 9 1(11.1) 17 4
Inguinal hemia 0 5 0 6 0 11 0
Necrotizing enterocolitis 0 2 150) 3 0 5 1
Idiopathic bowel perforation 0 0 2 0 2 0
Hypertropic pyloric stenosis 10 1(10) 14 0] 16 0 40 1
others 1 0 3 0 13 0 8 0
Total 35 12(34.3) 61 8(13.1) 115 5( 4.3) 211 25(11.8)
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Table 6. Major diagnosis in relation to cause of death during period |

Major diagnosis CCS  Age Associated Cause of Mortality
(day) condition death pattern
Diaphragmatic hernia v 1 lung hypoplasia respiratory failure permissible
Esoph. atresia & TEF 1 3 sepsis preventable
Esoph. atresia & TEF il 2 respiratory failure preventable
Esoph. atresia & TEF It 3 respiratory failure preventable
Duodenal stenosis I 7 (evisceration) sepsis preventable
Midgut volvulus | 3 (intestinal obst.) G-l bleeding preventable
lleal atresia v 2 bowel perforation sepsis permissible
lleal atresia Il 3 hypovolemia preventable
Imperforate anus It 2 respiratory failure preventable
Gastroschisis I 1 (intestinal obst.) hypovolemia preventable
Omphalocele, huge v 1 diaphragmatic h. respiratory failure nonpreventable
IHPS i 20 (hepatitis) sepsis preventable

() : postoperative complications
abbreviation : TEF ; tracheoesophageal fistula, IHPS : idiopathic hypertrophic pyloric stenosis, h. ; hernia

Table 7. Major diagnosis in relation to cause of death during period Il

Major diagnosis CCS Age(day) Associated Cause of Mortality
condition death pattern

Duodenal stenosis v 16 VSD, TEF, sepsis preventable
hemivertebra

Duodenal atresia 1l 1 (intracranial bleeding)  hypovolemia preventable

lleal atresia v 1 premature(26wk), associated anomaly nonpreventable
HMD

lleal atresia 1l 4 microcolon hypovolemia preventable

Hirschsprung's disease v 2 VSD, acidosis associated anomaly permissible

Cloacal anomaly v 6 renal agenesis, rt sepsis permissible
hydrometrocolpos

Omphalocele 1] 1 apnea respiratory failure permissible

NEC I\ 16 whole body desquamatiosepsis permissible

abbreviation : NEC ; necrotizing enterocolitis, HMD : hyaline membrane disease

Table 8. Major diagnosis in relation to cause of death during period Il

Major diagnosis CCS Age(day) Associated Cause of Mortality
condition death pattern

Diaphragmatic hernia \Y%
Diaphragmatic hernia \Y%

Esoph.atresia & TEF

Hirschsprung's disease i}

Omphalocele

respiratory failure
respiratory failure
sepsis

VSD, lung hypoplasia
(pneumothorax bilat.)
high type IA, dextro-
cardia, multicystic kidney
sepsis

(pneumothorax bilat)  respiratory failure

nonpreventable
permissible
preventable

preventable
preventable

(Table 8, 9, 10).
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Table 9. Classification of death cases by CCS at ad-

mission
Classification Period | Period Il Period lll Sum(%)
(n=12) (n=8) (h=5) (n=25)
Class | 0 0 0 0
Class 1l 5 2 0 7(28.0)
Class 1lf 4 1 3 8(32.0)
Class IV 3 5 2 10(40.0)

Table 10. Classification of death cases by mortality pat-

tern
Pattern Period | Period Il Period Il Sum(%)
(n=12) (n=8) (n=5) (n=25)
Non-preventable 1 1 1 3(12.0)
Permissible 2 4 1 7(28.0)
Preventable 9 3 3 15(60.0)

Table 11. Causes of death

Causes Period | Period Il Period Ill Sum(%)

n=12) (n=8) (n=5) (n=25)
Respiratory failure 5 1 3 9(36.0)
Sepsis 4 3 2 9(36.0)
Hypovolemia 3 2 0 5(20.0)
Associated anomaly 0 2 0 2( 8.0)
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