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❖ In 2009, Pierre A. Clavien and Daniel Dindo, from University Hospital of Zurich, Switzerland 

reevaluated and revised a classification system for grading adverse events which occur as a 

result of surgical procedures which was first described in 1992

❖ It is based on the type of therapy needed to correct the complication 

Introduction



Clavien-Dindo Classification



Background 

❖ H. Thompson, C. Jones, C. 

Pardy, et al. 

described its use in 2019.

❖ This paper applied this system to 

a general pediatric surgical 

network comprising of ALL 

emergency and elective surgeries



An Observational Study On Neonatal 
Surgery Complications Using Clavien-

Dindo Classification And Its Associated 
Risk Factors:

A Multicentre Study



Objectives 

❖To ascertain the incidence of complications following neonatal surgeries in three 

tertiary centers in Malaysia using the Clavien-Dindo classification system. 

Primary Objective

❖To identify independent preoperative risk factors by severity of complications

❖To determine distribution of major complications across surgical diagnosis

Secondary Objectives



Ethics Approval

❖ NMRR ID    : NMRR-20-2464-57016(IIR) ❖ GCP cert



Study Design
❖ Type : Observational Study (Retrospective)

❖ Patient selection :

❖ Inclusion Criteria: All neonates that had underwent surgical intervention 

under anaesthesia

❖ Exclusion Criteria: surgeries involving cardio-related surgery, 

neurosurgery, orthopaedic surgery are being excluded

❖ Hospital Tunku Azizah, Kuala Lumpur

❖ Hospital Raja Perempuan Zainab II (HRPZ II) 

❖ Sabah Women and Childrens Hospital (SWACH), Likas, Sabah

Study Centres



Patient Recruitement : 

Identify neonates undergoing surgery 
and their particulars

INCLUSION CRITERIA : All neonates 
that had undergoing Paeds surgical 

intervention under anaesthesia

EXCLUSION CRITERIA : 

neonates undergoing 

cardiovascular, neurosurgical 

and orthopaedic surgeries

Identify 
complications that 

had occured
within 30 days 
post surgery 

• eg:

• Fever, vomiting ,pain

• wound infection

• Burst abdomen

• Life threatening events

• death

Identify the 
treatment 

provided to 
correct the 

complications

• eg:

• administration of blood 
transfusion

• Prolonged NBM 
requiring TPN

• Requiring re-look 
surgery

Grade according 
to CD* 

classification

Identify the 
preoperative 
factors and 
diagnosis

• that may 
contribute to the 
development of 
complications

Methodology
Study Period : 15 months

1st July 2020 – 30th September2021



❖ To determine the incidence of the complications

➢ Based on the study by Catre et al. (2013), the sample size was estimated according to the 

incidence for the last stage of the complications i.e. death (2.7%). 

➢ The calculation was performed by using single proportion formula and 2.5% was 

estimated as precision at 0.05 of level of significance and 80% of power of study. A 

minimum of 180 patients will be recruited based on the sample size calculation (with 10% 

drops-out considered)

❖ Below are the calculations for all the degree of complications: 

➢ Degree I (9.7%): n=44

➢ Degree II (57.6%): n=4

➢ Degree IIIa (5.9%): n=77

➢ Degree IIIb (17.3%): n=23

➢ Degree IVa (3.5%): n=162

➢ Degree IVb (3.2%): n=148

➢ Degree V (2.7%): n=180 

Sample Size Estimation



Results
N= 278 patients were recruited in to the study



Distribution of Cases Across Centre's

65%

16%

19%

A (HTA)

B (HRPZ)

C (SWACH)



Demographic Breakdown

56%
44%

Gender

Male

Female

92%

8%

Race

Malay

Chinese

13%

33%
54%

Gestational Age

<30W

31-36W

>37W

11%

32%57%

Birth Weight

<1500g

1500-2500g

>2500g



Based on Surgery Particulars

100%

0%

Nature Of Surgery

Emergency

Elective 60%

40%

Duration of Surgery

<2H

>2H

169

24

9

39

1

1

35
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THORAX (OTHERS)

VASCULAR

URO
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Type Of Surgery

47%

41%

7%
5%

Surgeon

<5Years

2-5 Years

0-2 Years

Registrar

>



Based on Diagnosis

14

34

19 17

40
43

16

10 11 11 8 5

48

Distribution by Diagnosis



Clavien Dindo Classification

MINOR COMPLICATIONS

MAJOR COMPLICATIONS



Incidence of Complications

Neonatal 
Surgeries 
performed,

N = 278

Complications 
occurred,

N = 56

( 20% )

Minor 
complications, 
N = 24 (9%)

Major 
complications, 
N = 32 (11%)

No Complications, N = 222

( 80% )



Incidence of Complications

Degree of complications

Total surgeries (n = 278 )

Number of 

complications
%

Minor complications

Grade I 12 4.5%

Grade II 12 4.5%

Major complications

Grade IIIa 3 1%

Grade IIIb 16 5%

Grade IVa 0 0%

Grade IVb 1 1%

Grade V 12 4%

Total complications 56 20%



● Minor complications : Grades I and II of the CD classification

● Grade I : N=12  

○ Surgical Site infections was the most common complication which was  81% (n= 10/12)

○ the majority of which occurred within the first week post –operatively

○ all of which required only bedside dressing. 

● Grade II: N= 12

○ complications include, nosocomial sepsis, CRBSI and there were 3 cases of anastomotic leak 
(radiological leak) post TOF repair and primary anastomosis which was treated conservatively 
with antibiotics and prolonged fasting.

Minor Complications



● Major complications : Grade III (A&B), IV (A&B) and V

● CD IIIb for which the intervention required re-surgery under GA, included:

○ relaparotomy for a variety of reasons, namely adhesive obstructions, anastomotic leak, 
stricture and disease progression like in NEC. 

○ The incidence of which occurred both in the first week post op and after 3 weeks post op. 

● One CD IVb complications t: patient that developed severe sepsis at about 2 weeks post-op and 
developed multiorgan failure.

● Grade V accounted for 21% (n = 12/56) and these were mainly due :

○ severe unretractable sepsis with multiorgan failure that occurred within 30days post-
operative abdominal surgery for bowel disease like NEC and NOMI. 

○ but there was also a case of anterior neck mass and mediastinal tumour that passed within 2 
days post operatively.

Major Complications



● The Logistic Regression 
analysis :

○ to identify any associated 
factor that contributes to 
the Complications Among 
Neonatal Surgery

○ Simple Logistic Regression 
Analysis (univariate analysis) 

○ Multiple Logistic Regression 
Analysis (multivariate 
analysis)

Identifying Predictors of Complications 
After Neonatal Surgery



● Four variables were found to have significant value less than 0.25 

Univariate Analysis using Simple 
Logistic Regression

Only gestational age was found to be the 

strong predictor for major complications 

after adjusting other variables during 

Multiple Logistic Regression (p<0.05).

Predictive factors for developing complications



● Gestational age was found to be a predictor towards complication stage after other variables were 

adjusted. 

● Neonates who were among 31-36weeks were likely to have 15 times odds to have major 

complications compared those among >37 weeks. 

● Those who were < 30 weeks of age likelihood to have 54 times of odds major complications  

compared those among >37 weeks after adjusting other variables. 

Multivariate Analysis



Discussion 



CD Classification System in Neonatal Surgeries

❖ Dora Catré, Maria Francelina Lopes, et al (2013) describing 

complications in neonatal surgery using the CD classification 

system

❖ retrospectively looked at data in 437 infants over a 10-year 

period, of which 45% had a complication

❖ Complications that occurred within the first 30 days after 

surgery were classified using the Clavien-Dindo system, for 

which grades III to V were considered severe 

❖ There were 121 severe complications.

❖ Grade III - 86 (required surgical, endoscopic or radiological 

interventions)

❖ Grade IV - 25 (endangered life, with uni or multi- organ failure) 

❖ Grade V – 10 (resulted in death) 

❖ Also had highlighted diaphragmatic hernia, NEC and 

reoperations as risk factors 



Comparable Outcomes

Total case : 437

10yr period

Patients with 
complications :  

195 (45%)

Patients with 
Major 

Complications: 
99 ( 22%)

Total cases : 278

15mth period

Complications 
detected :  

56 (20%)

Patients with 
Major 

Complications: 
32 (11%)

Catre et al (2013)

Current study 

(local setting)



● From the paper by Catre et al 
● Altogether, there were 121 serious 

complications. 
● The incidence of at least one serious complication 

was 22%,

Incidence of Complications
● Current study : 32 patients developed major 

complications. 
● But the incidence of major complication was about 

11% from the whole series.

Degree of 

complications

Total surgeries (n = 278 )

Number of 

complications
%

Minor complications

Grade I 12 4%

Grade II 12 4%

Major complications

Grade IIIa 3 1%

Grade IIIb 16 6%

Grade IVa 0 0%

Grade IVb 1 1%

Grade V 12 5%

Total complications 56 20%



Prediction of Complications
● Catre et al, identified 4 

independent risk factors for severe 
postoperative complications: 

○ Reoperation

○ operation for congenital 
diaphragmatic hernia, 

○ preterm birth less than 32 
weeks of gestational age 

○ abdominal surgery 



Prediction of Complications
Predictive factors for developing complications



Prediction of Complications



● Points comparable to study by Thompson.H et al, 
in 2019, where 

○ The most frequent complications were 
wound infection (n = 12) and post-
appendicectomy collections/abscess (n = 10)

○ Complications occurred in 21 (1.15% overall) 
neonatal admission across the three units. 
The median grade of complication in 
neonates was IIIb compared to II in older 
children. 

○ Six neonates died following operations 

Incidence of Complications

Degree of 

complications

Total surgeries (n = 278 )

Number of 

complications
%

Minor complications

Grade I 12 4%

Grade II 12 4%

Major complications

Grade IIIa 3 1%

Grade IIIb 16 6%

Grade IVa 0 0%

Grade IVb 1 1%

Grade V 12 5%

Total complications 56 20%



● First multicentre report of neonatal surgical outcomes in Malaysia

● The Clavien-Dindo classification system is a robust system that reports types of 

outcomes and enables identification of risk factors. 

● Individual risk factors predictive of all types of complications include low birth weight, 

abdominal surgery (bowel) and thoracic (non airway/lung related) surgery and a 

diagnosis of NEC. 

● Only gestational age was considered a strong and independent risk factor for severe 

complications

● The recognition of poor prognostic factors may enable:

✔ Efficient resource allocation and management 

✔ Tailored approach to care of neonates with specific risk factors

✔ Accurate counselling to caregivers with regards to adverse outcomes

Conclusion 
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