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Introduction

Duodenal obstruction is one of the most common congenital anomalies in neonates;
the incidence occurs in 1 per 5.000 — 10.000 live births, affecting boys more commonly
than girls." Although the mortality cases of duodenal obstruction ate only about 5%,
this abnormality remains a burden in pediatric surgery.”

Duodenal obstruction is anatomically classified as complete and incomplete
obstruction. An incomplete obstruction due to a fenestrated web or diaphragm is
considered a stenosis. Complete obstruction includes atresia, which may be
accompanied by an annular pancreas. Those two types of obstruction have different
mortality rates.

Other factors that are thought to influence mortality in cases of congenital duodenal

obstruction are gestational age and birth weight.™

In addition, various congenital
disorders also often accompany congenital duodenal obstruction, such as congenital

heart defects, Down syndrome, and other congenital intestinal anomalies.”*

Perioperative coagulation management has a significant impact on the perioperative
journey of patients.” Anaesthesia providers play a critical role in the surgical setting.
Various tests are available to identify coagulation abnormalities in the perioperative
period, such as platelets, APTT and PT. A proper understanding of the interpretation

of the coagulation parameters is vital for a good outcome.'*"

This study aims to identify prognostic factors for mortality in a neonate with duodenal
obstruction. The results of this study are expected to be used as a reference regarding
the prognostic factors for mortality in patients with duodenal obstruction so that it
can be used in clinical practice to reduce mortality in cases of congenital duodenal
obstruction.

Methods

This study was a descriptive-analytic study with a retrospective cohort design to
identify prognostic factors for mortality in a neonate with duodenal obstruction. The
target population is all neonate patients with duodenal obstruction from 2016 - 2020.
This study used secondary data by looking at medical records at Dr. Soetomo General
Hospital Surabaya. The inclusion criteria were all cases of duodenal obstruction in
neonates, which were proven through clinical examination and babygram imaging, and
who underwent surgery at RSUD Dr. Soetomo Surabaya from 2016 to 2020, while the
exclusion criteria in this study were incomplete medical record data and patients aged
more than 28 days. Once the diagnosis is made, appropriate resuscitation with
correction of fluid balance and electrolyte abnormalities is required in addition to
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gastric decompression. At our institution, all neonates diagnosed with duodenal

obstruction receive a complete metabolic profile, complete blood count, coagulation
studies, and radiology plain photographs. Emergency surgery is only performed in
cases where malrotation with concomitant volvulus cannot be excluded. Depending
on the pathology, the operative techniques performed are duodenoduodenostomy,
web excision duodenoplasty, or Ladd's procedure.

The data obtained were analysed using the SPSS version 23 application. Approval and
informed consent for this study was granted by the Research Ethical Committee of
Soetomo  Hospital =~ Surabaya under a  Letter of Approval No.
1304/LOE/301.4.2/V /2023.

Results

From 59 samples of neonates with duodenal obstruction, most of them were born
aterm pregnancy 38 (64%) patients, with 32 male patients and 27 female patients. In
this study, the minimum operating age was 6 days and the maximum was 46 days with
an average operating age of 18 days. Based on demographic data, we excluded data
based on exclusion criteria and analysed variables based on outcomes. From
Statistically for risk outcome, Birth weight had OR=2.23 for Low birth weight (LBW)
with P value= 0.149, Gestation had OR=1.63 for Aterm with P value 0.404, Type of
obstruction had OR 2.77 for complete with P value 0.709, and surgical procedure
Kimura procedure had OR 1.4 with P value 0.493 (Table 1). Based on laboratory data
statistically from ROC curve analysis, we got Hemoglobin with a cutoff point of 9.8
g/dL, white blood cells (WBC) 13.600 g/dL, Platelets 259.000, Protrombine time (PT)
12.2, and Activated partial thromboplastin time (APTT) 41. There was no significant
correlation between blood count and mortality. Coagulation parameters platelets, PT,
and APTT, only APTT there was a significant correlation with P- value (0.016), OR
3.98, 95% CI (1.294-12.294).

Discussion

Several modalities were studied to be used as predictors of outcome in infants with
duodenal obstruction, including gestational age, low birth weight, surgical technique,
type of obstruction, and blood coagulation function. Several other studies also
assessed other variables, such as the presence or absence of coexisting congenital
anomalies, age and weight at the time of surgery, and others."

In this study, it was found that Low birth weight had a 2.3 times higher risk of dying

than normal birth weight, but there was not a significant correlation between birth
weight and outcome. In addition to being an adverse factor for duodenal obstruction,
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Table 1. Data analysis on outcomes

Variable Total (Outcome%o) OR 95% CI for OR P
Birth weight
LBW 13 (44.8%) 2.23 0.750-6.653 0.149
Normal 8 (26.7%)) 1.00
Gestation
Preterm 6 (28.6%) 1.00 0.404
Aterm 15 (39.5%) 1.63 0.517-5.142
Type obstruction
Incomplete 6 (23.1%)) 1.00 0.790
Complete 15 (45.5%) 2.77 0.888-8.694
Surgical Procedure
Kimura 18 (41.9%) 1.4 0.593-3.336 0.493
Duodenoplasty 2 (18.2%) 1.00
Ladds 0 (0%)
Others 1 (50%)
Hb
Anemia 2 (60%) 3.00 0.459-19.592 0.251
No 18 (33%) 1.00
WBC
No 13 (31.7%) 1.00 0.349
Leukocytosis 8 (44.4%y) 1.72 0.552-5.382
Thrombocyte
Thrombocytopenia 12 (36.4%) 1.01 0.344-2.996 0.977
No 9 (36%) 1.00
Electrolyte imbalance
Yes 13 (39.4%) 2.76 0.493-0.4336 0.493
No 8 (30.8%) 1.00
PPT
Normal 3 (20%) 1.00 0.682-11.227 0.154
Abnormal 18 (40.9%) 2.76
APTT
Normal 8 (22.9%) 1.00 0.016
Abnormal 13 (54.2%) 3.98 1.294-12.294

low birth weight is also at risk for other events that require surgery, such as necrotising
enterocolitis, intestinal perforation, and meconium ileus. Of the 443 babies with very
low birth weight studied by Okuyama, it was found that 150 babies (34%) needed
surgery because they suffered from necrotising enterocolitis, intestinal perforation,
and meconium ileus taken from 2003 — 2012. LBW male infants were more likely to
have a more significant body weight than LBW female infants of the same gestational
age. However, the morbidity and mortality rates for LBW boys are higher than for
LBW girls. LBW male infants born at gestational age > 27 weeks are more at risk of
experiencing respiratory disorders. Meanwhile, LBW male infants born at a gestational
age between 23-25 weeks are more likely to experience gastrointestinal disturbances."
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Low birth weight has a negative impact on morbidity and mortality, including in

patients with duodenal obstruction.

In congenital duodenal obstruction, several conditions can worsen the patient's
prognosis, such as prematurity. Babies with a history of premature birth also
experience more complex problems during treatment, especially postoperative care.
Several studies have shown that prematurity (gestational age) has a poor prognostic
value in patients with duodenal obstruction. This includes not only morbidity and
mortality but also its management, both before surgery and after surgery.'"* In this
study, it was found that full term babies had a 1.63 times higher risk of dying than
preterm, but there was not a significant correlation between birth age and outcome.

In this study, it was found that complete or total obstruction had a 2.77 times higher
risk of dying than incomplete or partial obstruction. This was supported by previous
research. Estiarla found that 60% of the samples were of the total obstruction type,
and as many as 55% of patients with duodenal obstruction died."” Brantberg et al.
conducted a study with 29 newborns with duodenal obstruction, in which 18 (62%)
died (prenatal or postnatal) or had substantial developmental impairments. A total of
10 of the 21 children alive (48%) had substantial developmental disabilities. Of 11
newborns with total duodenal obstruction, five (45%) died or had substantially

impaired neurological development."’

The correlation between birth age and the type
of obstruction to prognostic factors still needs to be studied more deeply. In its
development, coagulation levels were not only used to determine coagulation status
but were also used to predict the outcome of a disease. The use of Prothrombin time
(PT) and Activated Partial Thromboplastin Time (APTT) as predictor variables,
including duodenal obstruction, is still being developed. In this study, it was found
that there was a significant correlation between Activated Partial Thromboplastin
Time (APTT) and mortality with a P value of 0.016, and abnormal APTT had a 3.98

times higher risk of dying than normal APTT.

The weakness of this study is that it was conducted in one tertiary referral hospital,
which may under-represent the population and the quality or standard of health
services in Surabaya or Indonesia; another thing is that there is no additional
information about the initial treatment in the previous hospital which causes bias in
the results of laboratory tests. Secondly, some preoperative variables or risk factors
were not included, such as congenital anomalies, as such data are not routinely
recorded and/or examined.

Conclusion

The research results can be concluded as follows: there was a significant correlation
between Activated Partial Thromboplastin Time (APTT) and mortality, with
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abnormal APTT having a higher mortality rate than usual. Complete duodenal

obstruction type had a higher mortality rate than incomplete duodenal obstruction
type, and low birth weight had a higher mortality rate than normal birth weight. The
correlation between the type of obstruction, birth weight and surgical procedure with

mortality needs to be studied more deeply.

This data may not represent the wider population. Hence, a study with a larger number
of samples is needed. Therefore, the research results can be more representative of
the population.
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