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ABSTRACT

Background: Small intestinal atresia is the third most common cause of intestinal obstruction in
neonates. Advancements in the perioperative management of these patients have led to better
survival rates and outcomes in developed countries, however, such outcomes in the developing
countries have not been recorded. Several factors such as age at surgery, associated anomalies,
type of atresia, availability of neonatal ICU and Total Parenteral Nutrition, time taken to reach

full feeds, have been found to have an influence on the outcome of these patients.

The study aimed to establish determinants of surgical outcome of small intestinal atresia at

Kenyatta National Hospital.

Study objective: To determine the factors that affect surgical outcomes of small intestinal atresia

at Kenyatta National Hospital.
Study design: A retrospective cross-sectional study

Methods: Records of neonates admitted to Kenyatta National Hospital with a diagnosis of small
intestinal atresia from January 2014 to October 2020 who fit the inclusion criteria were retrieved.

Data on demographics, clinical findings, perioperative findings and outcomes were extracted.

Data management and analysis: Data collected was entered into spreadsheets and analyzed
using SPSS version 24 software to determine any significant relationships. Data was then
summarized into frequencies and percentages for categorical data and mean with standard
deviation for continuous data. Factors influencing the surgical outcome were analyzed with
Pearson Chi square tests and those with significant associations were subjected to multivariate

analysis with use of logistic regression.
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Results: 135 patient files were studied. Significant factors which influenced mortality were
presence of associated anomalies, type of atresia and use of TPN. The most common
complications encountered were anemia, jaundice and sepsis. Mortality was at recorded at

56.3%.

Conclusion: The mortality rate seen at KNH is high. Though the factors which have been found to
increase the survival rate of SIA in developed countries are available at KNH, they are few and
strained to cater for all neonates at KNH. It is recommended to increase the capacity of NICU at

KNH and to have CVC inserted so as to facilitate TPN administration.

Study utility: The study will pave way for the development of new management protocols that
can be practiced at KNH which will lead to improved short and long term outcomes. Information
gained from this study will aid in updating healthcare workers at peripheral facilities on pre-

transfer stabilization and optimization of these neonates.

Key terms: intestinal, atresia, outcomes
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CHAPTER ONE: INTRODUCTION

Small intestinal atresia is a congenital anomaly in which there is complete obstruction of the
lumen of the small intestine. The incidence of small intestinal atresia is 1.6 to 2.9 per 10,000 births as
per Best et al and stand at 3.4 per 10,000 live births for small intestinal atresia in the United States of

America, thus it is a common disease. (1)

Two major theories of the etiology have been postulated: Tandler’'s concept of lack of
vacuolation of the solid stage of intestinal development and the classic study by Louw and
Barnard suggesting that a late intrauterine mesenteric vascular accident is the cause of most
jejunoileal atresia. Intrauterine vascular accidents occur as a result of volvulus, intussusception,
internal hernia, or tight gastroschisis (vanishing gastroschisis). Familial instances of jejunoileal
and colonic atresia have also been observed, suggesting that genetics may play a part in such

cases. (2)

Clinical presentation of SIA patients is of bilious vomiting early in life, failure to pass meconium
or little amount of stool, and may be associated with abdominal distension. Antenatally, the
diagnosis is made by the presence of dilated air bubbles, polyhydramnios and detection of other
anomalies. Management of these patients involves reestablishing normal fluid and electrolyte
balance, surgical management of the proximal and distal ends of the bowel, establishing

adequate nutrition and addressing complications that may occur.

In comparison to the developed countries, small intestinal atresia has been noted to have a
greater level of morbidity and mortality in the developing countries in Africa. A mortality rate of
15-41% (3) recorded in West Africa has been attributed to late presentation, financial constraints,
lack of basic facilities, presence of multiple anomalies, aspiration, sepsis, gut perforation, and

bowel gangrene which were the main contributors to death of the patients. (4)

Significant improvements that have occurred over the years in developed countries have led to

improvement and survival of patients with intestinal atresia; these include access to prenatal
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diagnosis, neonatal intensive care, timely surgical intervention with neonatal anesthesia and

parenteral nutrition (2) thus mortality rate has improved to 4-11% from 30-50%. (5)

This study seeks to identify the gaps in patient management which may give insights into the
dismal survival rates of the patients at Kenyatta National Hospital, yet at our facility, there is
availability of equipment and services that have led to an improvement of survival rates in the
developed countries. These include availability of total parenteral nutrition, ICU and imaging

services which facilitate prenatal diagnosis.

Information gained from this study will help in development of standard protocols for
management of neonates with small intestinal atresia which would aid in attaining improved
outcome. Dissemination of information to healthcare workers at peripheral facilities will aid in

improving preoperative optimization of these patients and timely referral.

13



CHAPTER TWO: LITERATURE REVIEW
2.1. Pattern of clinical presentation

Patients with SIA usually present with symptoms of intestinal obstruction such as bilious vomiting
from the first day of life, associated with abdominal distension and passage of small volume stool
that is either greenish or mucoid pellets. Jaundice which is characteristically associated with an
elevation of indirect bilirubin occurs in 32% of infants with jejunal atresia and 20% of those with
ileal atresia (6) Whereas the vomitus is most often bilious, it may be nonbilious, as 15% of defects

within the duodenum occur proximal to the ampulla of Vater. (7)

The use of antenatal ultrasound has aided in detecting SIA diagnosis prenatally, depicted as the
classical double bubble sign in DA and triple bubble in JIA, avoiding the morbidity and mortality
of late presentation. (8) Ultrasound features suggestive of JIA such as polyhydramnios was
recorded on obstetrical records in 23 cases and dilated fetal bowel loops in 15 out of 43 at a mean

gestational age of 36 weeks (range 27-41weeks gestation) (9)

However, in low and middle-income countries most of these cases are not identified prenatally
due to financial constraints or inexperience of the sonographer to the surgical diagnosis. Early
detection of small intestinal atresia enables planning of referral to a tertiary center for

management and avoids complications brought about by late diagnosis.

Patients with SIA diagnosed postnatally present late to health facilities. This is associated with
poor nutritional status of the patient due to the protracted vomiting, dehydration and deranged
electrolytes. In Uganda, the average age at presentation for duodenal atresia was 7.14 days and
6.7 days for JIA. (10) The age of presentation of JIA ranged from 1-28 days with a median age of
4 days. 63.2% of the patients presented after 48 hours of life. (3) Lack of awareness of the
condition among healthcare workers in peripheral centers contributes to the late presentation

of these patients.

S. Cairo et al recorded the mean birth weight at presentation as 2.2kg for DA and 2.12kg for JIA;

whereas a mean birth weight of 2.644 g (range 730g — 4.120g) for JIA was noted by Calisti et al.

14



Birth weight of less than 2kg has been identified as a risk factor for prolonged hospital stay and

mortality. (11)

Classification of duodenal atresia according to Gray and Skandalakis™ is as follows:

(12)

Type I: A mucosal diaphragmatic membrane obstructs the lumen. (92% incidence)
Variations occur where there is an imperforate septum, a central perforation or a windsock.

Type ll: The proximal and distal segments of the duodenum are connected by an atretic cord.

(1% incidence)

Type lll: The proximal and distal segments of the duodenum are completely separated by a gap

in the mesentery (7% incidence)

Figure A-classification of duodenal atresia (13)
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Figure B- classification of jejunoileal atresia (14)

Classification of jejunoileal atresia by Grossfeld and colleagues as:

Type I: mucosal (membranous) atresia with intact bowel wall and mesentery.
Type lI: atretic ends are separated by a fibrous cord.

Type llla: blind ends are separated by a V-shaped (gap) mesenteric defect.
Type lllb: apple-peel atresia.

Type IV: multiple atresia (a string of sausages).

Severe types of JIA, which include type lllb and type IV, have been associated with a higher rate

of mortality compared to other types of atresia (15).
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Forrester et al, in a population-based study, found that the maternal age risk for small intestinal
atresia was noted in extremes of ages whereas the maternal age of >35 years was associated with

a high rate of duodenal atresia (16).

2.1.1 Associated anomalies.

In a register-based study done by Best et al, 215 (20.6%) patients were found to have a
chromosomal or genetic syndrome, which included 200 (30.8%) with duodenal atresia and 15

(3.8%) with JIA out of a total of 1044 cases (17).

173 (16.6%) patients had Down syndrome, in which 170 (16.3%) cases were associated with
duodenal atresia and JIA in three cases. There were 30 syndromic cases, which included Patau
syndrome, Edward syndrome, triploid and VATER (V-vertebrae anomalies, A-anal atresia, TEF-

tracheoesophageal fistula, R-renal anomalies) anomalies. (17)

Duodenal atresia is associated with Down's syndrome (30%), annular pancreas (23%), congenital

heart disease (22%), malrotation (20%), esophageal atresia (8%), others (20%) (18)

Patients with associated anomalies have a mortality rate of 7% and thus associated anomalies
has been noted as an independent risk factor of mortality. Such patients also presented with low

birth weight which further increased the mortality risk. (19)

2.2 Perioperative management

There are set guidelines for management of neonates who have undergone intestinal surgery
that are aimed at attaining optimal care of these patients. Key in the perioperative management
of the patient is establishment of a structured multidisciplinary team which prevents adverse

outcomes and ensures continuity of care. (20)
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2.2.1. Preoperative management

Preoperative management is paramount with the aim of normalizing the physiology of the
patient in terms of fluid and electrolyte balance, the level of hemoglobin (Hb) and treatment of
sepsis and such parameters are followed sequentially postoperatively until discharge of the
patient. The hemoglobin level for stable neonates should be maintained at >9 g/dL whereas
neonates with respiratory distress which may necessitate intervention require a hemoglobin

level of 211 g/dL (20)

Rajiv Chadha et al noted that late presentation or diagnosis with hypovolemia and electrolyte
imbalance were significant preoperative findings in SIA patients. Aggressive resuscitation is one
of the main factors that led to improved results of SIA patients with the number of survivors

increasing from 25 to 75%. (21)

As a prophylaxis for surgical site infections, antibiotics should be given within one hour before

the skin is incised. (20)

2.2.2 Intraoperative management

Judicious fluid management has been advocated for in order to maintain normovolemia,
euglycemia and electrolyte balance, however, no specific regimens have been agreed upon. The
core temperature is monitored to maintain normothermia and aid in preventing respiratory

adverse events. (20)

2.2.2.1 Surgical management

Planning of the surgical procedure should be individualized according to the pre-operative
condition of the patient, the location of atresia and the degree of dilatation of proximal bowel

segment. (22).
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The Kimura diamond-shaped duodenoduodenostomy is the most commonly performed procedure
for DA. Other procedures described include duodenotomy with excision of the web in type 1 A
and Duodeno-jejunostomy. In JIA, surgical procedures employed include resection and
anastomosis, plication, or tapering enteroplasty in order to reduce the diameter of the proximal

dilated segment.

Primary anastomosis was found to give better outcomes in all types of jejunoileal atresia with or
without complication which reduced the postoperative morbidity and mortality compared to
patients with enterostomy. (23) In patients with severe intestinal atresia, chimney procedures
may be used in their management. The Bishop—Koop procedure for severe jejunoileal atresia was
noted to have a low complication rate and re-operation rate, and the nutrition status at stoma

closure was superior to double-barreled enterostomy. (24)

The proximal bowel histopathological changes tend to affect the neonate’s postoperative
outcome (25). It has been found that there is a remarkable decrease in Interstitial cells of Cajal
in the small bowel wall of SIA patients (26). The most common area for abnormally thickened
muscle layer lies about 5 cm proximal to the atretic end and it appeared that about 11 cm of the
bowel needs to be resected for better outcome. (25) In order to avoid functional postoperative
obstruction and abnormal motility of the proximal bowel that is retained, there may be a need

to excise the dilated segment of the JIA up to the ligament of Treitz (22).

There are alternative procedures such as proximal tapering enteroplasty or the use of an
intestinal plication to be able to preserve the length of the bowel and facilitates the early

establishment of feeds in proximal jejunal atresia. (27)

Location of the atresia affects the duration to full enteral nutrition whereby jejunal atresia
requires a longer time than duodenal atresia. It however does not affect mortality or length of

stay. (17)
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2.2.3 Postoperative management

The postoperative care of small intestinal atresia patients is paramount in the outcome of these
patients. Postoperative analgesia as per ERAS guidelines involves use of acetaminophen as a
regular dosage initially, however, breakthrough pain can be managed with the least effective
opioid dose as well as continuing the use of regional analgesia. For reduction of procedural pain,

lingual dextrose can be used.

In general, early enteral feeding within 24-48 hours is advocated for in post-surgical neonates as
patients were found to have a shorter length of stay, decreased surgical site infections and a
decrease in the frequency of anastomotic leaks. Low volume feeds introduced to the very low
birth weight infants early, showed no propensity to raise the incidence of necrotizing

enterocolitis and a reduction in sepsis as a complication. (20)

Review of the physiology of postoperative ileus has shown that paralysis of the small bowel is
transient; that gastric paralysis lasts 24 hours and paralysis of the colon lasts for 48 to 72 hours.
The etiology of ileus is unclear; it may be attributed to intra-operative bowel manipulation,
anesthetic agent, perioperative narcotics and post-operative sympathetic hyperactivity. Post-
operative ileus following intestinal resection has been managed by intravenous hydration, no
oral intake, re-insertion of nasogastric tube, parenteral nutrition, clinical and radiological

evaluation of the abdomen. (28)

Factors which predispose neonates with intestinal atresia to postoperative oral feeding difficulty
include meconium peritonitis, luminal discrepancy, number of anastomoses, presence of
immature ganglion and short bowel syndrome. (29) Sholadoye et al found that within 1 week,
more than 70% of patients expressed normal bowel motility. All surviving patients established
oral feeding by the 15th day of surgery where at the time total parenteral nutrition was not
available, thus, the oral feeds were key in the survival of patients. (30) Breast milk has been
advocated to be the initial form of nutrition as it contains factors such as immunoglobulins and

growth factors which aid in the adaptability of the neonatal intestines. (20)
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Neonates on parenteral nutrition, who undergo major surgery where they are adequately
anesthetized and receive appropriate analgesics will at most need a slight increase in energy

intake (about 15%) in the immediate postoperative period (about 4 h after surgery).

It has also been shown that the protein turnover does not increase significantly during this
period. In case of extensive bowel resection, ranitidine is effective in reducing gastric

hypersecretion that may cause electrolyte imbalance. (31)

Recent large series describe the use of short-term/long-term TPN in as many as 23 to 73% of
patients of JIA. Use of TPN is especially useful in patients with type lllb atresia, type IV atresia, or

in cases with short-bowel syndrome. (32)

A predominant complication is dependency on parenteral nutrition especially for those with
short bowel syndrome. Out of 118 patients on parenteral nutrition due to SIA,14 joined the
intestinal rehabilitation program where their mean energy requirement from parenteral
nutrition dropped from 87% to 14% and 10 patients fully weaned off parenteral nutrition and
were able to avoid the need for transplantation, subsequently all patients resolved their
cholestasis during an average of 12 weeks. (25) Recent advancements in intestinal
transplantation coupled with incorporation of growth factors in management of patients with

short bowel syndrome aid in attaining better outcomes. (2)

The urinary sodium of patients with stomas should be monitored and maintained at a urinary
sodium greater than 30 mmol/L so as to improve the overall growth in surgical neonates. Mucous
fistula refeeding has been shown to increase overall weight gained and have fewer complications
such as liver function derangement, dependence on parenteral nutrition and breakdown of

anastomosis site as it helps in further absorption of enteral feeds. (20)

Ideally, admission to the neonatal ICU is directed by the Surgical Apgar Score (SAS) which takes
into account the estimated blood loss, the lowest mean arterial pressure and the lowest heart
rate. Patients with low SAS had worse functional status and were associated with higher
postoperative morbidity and mortality. Neonates with severely deranged acid-base balance,

respiratory distress requiring mechanical ventilation, and sepsis or hypovolemia which
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necessitates inotrope infusion would benefit from management at the ICU with close monitoring

of the patients’ physiology. (33)

2.3 Outcome

Common complications postoperatively included anastomotic leak, proximal perforation,
functional obstruction, aspiration pneumonitis and wound infection. (22) In Kenya, Barrack et al
observed complications such as prolonged feeding difficulty with poor weight gain, aspiration

pneumonia and septicemia.

The risk factors for mortality identified as per Shakya et al included leucopenia and neutropenia
where sepsis was the leading cause of mortality at 87.5%. (15) Other laboratory parameters that
can be engaged to evaluate the patient’s physiology and ability to have a robust healing process
include postoperative hemoglobin and acute phase reactants such as albumin. Continued follow
up by the neonatologist would assure maintenance of homeostasis, however, no study has been
able to directly show the impact of such follow up apart from patients admitted in the neonatal

ICU.

Multiple studies have shown a mean duration of 3 weeks to intake of full enteral feeds with
significant correlation to residual bowel length and associated birth anomalies, patients with a

short intestinal length tend to be dependent on parenteral nutrition for a longer period.

Length of hospital stay is associated with location of the atresia with a longer duration noted in
patients with jejunal atresia compared with duodenal atresia. Postoperative complications also

have been noted to increase the length of stay. (11)

The surgical outcomes of small intestinal atresia at KNH recorded an overall mortality rate of
41.9% where 25 out of 62 patients died (34), whereas a mortality rate of 34.2% has been noted
in Nigeria (30) and 43% mortality rate in Uganda (10). In comparison to the outcomes in
Washington, the survival to hospital discharge of patients with small intestinal atresia was 95%

for all patients and 100% for those with isolated atresia (35).
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2.4 JUSTIFICATION OF STUDY

There has been a steady increase in the number of patients admitted with small intestinal atresia

at KNH and as such it is a common disease.

The outcome and survival of these patients at KNH from anecdotal reports are poor yet. Some of
the factors which have been noted to improve the outcomes in developed countries such as a
neonatal ICU, total parenteral nutrition and the ability to make a prenatal diagnosis are available

at KNH.

An audit of the factors influencing the outcomes in SIA would be able to bring out the gaps in the
management of these patients and come up with management protocols to be employed at the

KNH that would aid in improving our outcomes.

The information gained from this study would aid in updating healthcare workers at peripheral

facilities on pre-transfer stabilization and optimization of these neonates.

2.5 Study question: What are the factors influencing the surgical outcomes of small intestinal

atresia at Kenyatta National Hospital?
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2.6 Study objectives
2.6.1Main Objective

To determine the factors that affect the surgical outcomes of small intestinal atresia at Kenyatta

National Hospital in Kenya.

2.6.2 Specific Objectives

1. To determine the clinical presentations of neonates with small intestinal atresia at
KNH

2. To determine the perioperative management of neonates with small intestinal atresia
at KNH

3. Todetermine the outcomes of surgery in neonates with small intestinal atresia at KNH
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CHAPTER THREE: METHODOLOGY

3.1 Study Design

This was a retrospective cross-sectional study conducted among neonates admitted for

management of small intestinal atresia at the Kenyatta National Hospital.

3.2 Study Site

The study was conducted at the Kenyatta National Hospital, Nairobi Kenya.

KNH hospital is the largest referral hospital in Kenya in Nairobi County. The hospital has a total
bed capacity of 1800 and with functional surgical, pediatric, medical, obstetrics and gynecology
units, 24 theatres, 20-bed HDU/ICU and a neonatal ICU. It also has a functional imaging

department with an X-ray, ultrasound, CT scan and MRI.

The initial point of care of neonates with small intestinal atresia is at the Pediatric Emergency
Unit or the NBU. Other patients are admitted to the pediatric wards before transfer to the
pediatric surgical ward for definitive management. Where the diagnosis is made antenatally, the

patient is admitted directly into the pediatric surgical ward.

3.3 Study Population

The study population were neonates admitted to the pediatric surgical ward for the management
of small intestinal atresia between January 2014 and October 2020 at the Kenyatta National

Hospital.

3.3.1 Inclusion Criteria

All neonates with small intestinal atresia who have been operated on at KNH.
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3.3.2 Exclusion Criteria

All neonates who had a prior surgical intervention of the small bowel atresia at a hospital other

than KNH.

3.4 Sample Size

The sample size for this study included all patients admitted with a diagnosis of small intestinal
atresia and surgically managed at KNH between January 2014 and October 2020.

The total number of patients admitted at KNH with small intestinal atresia within the said period

was known to be 221 as per the records at KNH Records Department.

All the 221 patient records were included in this study.

3.5 Sampling Procedure and Study Enroliment

Non-probabilistic consecutive sampling procedure where all eligible neonates with small

intestinal atresia were enrolled. This was carried out at the records department.
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3.6 Study Variables

OBJECTIVE VARIABLES SOURCE

Clinical presentation Biodata, symptoms, | File
associated anomalies, type of

atresia

Perioperative management Surgical procedure, | File
laboratory investigation, use
of TPN, admission to NICU,

complications

Outcome Time to full enteral feeds, | File

length of hospital stay

3.7 Ethical Considerations

The study proposal was submitted to the KNH-UON ethics and research committee(ERC) for
approval.

All patients’ information was held in confidentiality and used for the purpose for which this study
was intended only. This study does not include any invasive processes. There was no extra cost
encountered by the patient. The findings of the study shall be disseminated to the KNH and the
University of Nairobi, presented in medical conferences, and published in medical journals and

public media where necessary for the benefit of the medical profession and the lay public.
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3.8 Quality Assurance

The researcher trained two research assistants for one week in the handling of data to improve
the quality of abstracted data. The research assistants are two level IV pediatric surgical residents
at the University of Nairobi. The researchers strictly adhered to the study protocol. Cleaning and

duplication was done before data analysis and the procedures documented.

3.9 Data Collection

This was done by the principal investigator and research assistants. Data collected included the
patients’ clinical information including biodata, perioperative management and other clinical
information as captured in the patient’s files after receiving permission to access the

information from the hospital management.

The files were retrieved from the filing area and using a separate room, the information was
extracted from the file before returning them to the filing area.

The data extracted was filled in the data collection tool. The collected data was identified by
assigning study-specific unique identifiers to the study participants.

All electronic data was stored in an external hard drive and password protected after encryption.

3.10 Data Management

All data collected from the study data tool was uploaded into a password protected excel sheet
and stored using non-identifiers so as to maintain confidentiality.
The data was compiled, cross-checked and rectified. The data collection tools were kept in a

lockable cabinet with access restricted to the investigator and supervisors.
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3.11 Data Analysis

Data was checked for completeness and free from error prior to entry and analyzed with the use
of Statistical Package for Social Sciences version 24. The pattern of presentation and the
perioperative management data that are categorical were analyzed and presented as frequencies
and percentages, and those that are continuous were analyzed and presented as means with

standard deviation or as median with interquartile range.

The factors influencing the outcome of small intestinal atresia were analyzed with the use of
Pearson Chi-square tests, and factors found to be significant associations were subject to
multivariate analysis with the use of logistic regression. The odds ratio, as well as a 95%
confidence interval, was calculated. All tests were considered significant where the p-value was

< 0.05.

3.12 Reporting of Findings

The study was conducted in three phases: phase one entailed recruitment and data collection,
followed by phase two which entailed data analysis and presentation to the hospital and the
University of Nairobi.

The third phase will entail feedback to the key stakeholders. The recommendations from these
feedback sessions will be incorporated into the final report before publication in peer-reviewed

journals.
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CHAPTER 4: RESULTS

Out of the 221 files identified by the KNH records department software,202 were retrieved. 28
files had been wrongly coded,27 cases had not been operated on,9 files had significant lack of
information, 3 cases had a prior laparotomy done at a facility other than KNH and 19 files were
missing and could not be traced. 135 cases, which fit the inclusion criteria were studied and

relevant information captured.

4.1: Clinical presentation of neonates with small intestinal atresia.

Demographics: The study results indicate that there were 69 (51.1%) male patients, and 66
(48.9%) female patients. At the time of presentation, majority of the patients (101) were less than
or equal to 7 (74.8%) days old, where the youngest patient was 1 day and the oldest was 55 days
with a mean age of 7.3. 41.5% of the patients were less than 7 days old at time of surgery.

Majority of the patients 107 (79.3%) were born at 36-week gestation and above; with a birth weight
of >2000grams for 93 (68.9%) of the patients, the average weight was 2490grams. However, there
was a reduction in the number of patients presenting with a weight of above 2000grams at time of
presentation which included 68 patients (50.4%) whereas 49 patients (36.3%) had a weight range
of 1501-2000 grams. The age of the mother was not specified in 55.6% (75 patients), though in
34.1% the age was between 21 and 30 years. (Table 1.1-1.7)

Table 1.1: Characteristics of the patients

Gender Frequency(n=135) Percentage
Male 69 51.1
Female 66 48.9
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Table 1.2 (Mean (SD) = 7.3 (8.5), Median (IQR) = 5.0 (3.0 — 7.5), Min=1, Max=55)

Age at presentation (days) Frequency (n=135) Percentage
<7 101 74.8

8-14 18 13.3

15-21 9 6.7

22-29 3 2.2

>3() 4 3.0

Table 1.3 Age at surgery (in days) Frequency (n=135) Percentage
<7 56 415
8-14 45 33.3
15-21 20 14.8
22-29 5 3.7
>30 9 6.7
Table 1.4 (Mean (SD) = 2490.4 (631.1), Median (IQR)

= 2400.0 (2000.0 — 3000.0), Min=820, Max=3800)

Birth weight Frequency(n=135) Percentage
<1000 1 0.7
1001-1500 6 4.4
1501-2000 35 25.9

2000+ 93 68.9
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Table 1.5 Weight at admission
(Mean (SD) = 2244.1 (732.7), Median (IQR) = 2010.0
(1775.0 — 2715.0), Min=1040, Max=6800)

1001-1500 18 13.3
1501-2000 49 36.3
2000+ 68 50.4
Table 1.6 Gestation at time of birth
(Mean (SD) = 36.2 (2.0), Median (IQR) = 37.0 (36.0 -
37.5), Min=28, Max=39)

percentage
Gestation frequency(n=135)
28 -31 5 3.7
32-35 23 17.0
36+ 107 79.3

Table 1.7 Age of mother
(Mean (SD) = 26.2 (5.1), Median (IQR) =
26.0 (23.0 — 28.5), Min=15, Max=41)

percentage(%o)

Age Frequency(n=135)

<20 7 5.2
21 -25 20 14.8
26 —-30 26 19.3
31-35 4 3.0
36+ 3 2.2
Not specified 75 55.6
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Clinical presentation:

The most common presentation was vomiting with 96% (130 patients) having bilious vomiting
and 3 patients had non bilious vomiting. 63(46.7%) patients presented with abdominal distension
whereas 64 (47.4%) patients had passed scanty meconium. 36 patients (26.7%) had jaundice at
the time of presentation (Figure 1 and 2)

Only 36 (26.7%) patients had an antenatal ultrasound done, of which 11 (8.1%) patients had a
positive diagnosis made prenatally. (Figure 3)

83% of the patients did not have an associated anomaly, with 10.4% (14 patients) having
gastrointestinal anomalies such as gastroschisis. Other anomalies involved the Cardiovascular
system and syndromic patients whereby each had a frequency of 2.2%. (Table 1.8)

Non-Bilious, 3, None, 2, 2%
2%

Bilious, 130,
96%

Figure 1.0: Clinical Presentation: Vomiting
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Figure 3.0: Antenatal diagnosis and imaging
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Table 1.8: Associated anomalies

Frequency (n=135) Percentage
CVS 3 2.2
Anterior abdominal wall defects 2 1.5
GIT 14 10.4
MSS-CTEV 1 0.7
Syndromic 3 2.2
None 112 83.0

Characteristics of the atresia:

The most common type of atresia is Type |, in both duodenal (28%) and Jejunoileal atresia
(42%). Type 1l atresia was the least common having none reported in duodenal atresia and 4

noted in Jejunoileal atresia. (Figure 4)

The frequency of the location of the atresia at the jejunum, ileum and duodenum was

82(60.7%),14(10.4%) and 39 (28.9%) respectively. Majority of the Jejunoileal atresia (45.8%)
occurred between 11 and 20 cm from the duodenojejunal junction (DJ) and 26% occurred less
than 10 cm from the DJ (Table 1.9 and 2.0)
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Table 1.9: Location of atresia

Frequency (n=135) Percentage
Duodenal 39 28.9
leal 14 10.4
Table 2.0 Frequency (n=96) Percentage
Distance of atresia from DJ(in cm)
<10 25 26.0
11-20 44 45.8
21-30 13 135
31-40 2 2.1
41 - 50 6 6.3

4.2: Perioperative management of neonates with small intestinal atresia

Surgical management:

Resection of gut is not applicable for duodenal atresia thus all 39 patients with DA did not undergo the
procedure. Majority of the patients with JIA did not have either the proximal 38(28.1%) or the distal gut
58(43%) resected though applicable as a surgical procedure. Of those who had resection done,18.5%
had a range of 6-10 cm of proximal gut resection whereas 24% had <5cm resection of the distal gut
(Table 3.1 and 3.2)

Tapering of the proximal gut was performed in 51 patients (37.8%) and a temporary stoma was
fashioned in 2 of the cases. The most common surgical procedure was primary anastomosis accounting
for 130 cases (96.3%). In three of the patients, surgery was abandoned due to short bowel length
incompatible with life (Table 3.3-3.5)
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Table 3.1

Length resected(in cm)-proximal gut Frequency(n=135) Percentage%
N/A 39 28.9

<5 24 17.8
6-10 25 18.5
11-15 5 3.7
16-20 3 2.2

>20 1 0.7

Not resected 38 28.1
Table 3.2

Length resected (in cm)-distal gut frequency(n=135) Percentage%
N/A 39 28.9

<5 33 24.4
6-10 3 2.2
11-15 2 1.5

Not resected 58 43.0
Table 3.3 Tapering Frequency (n=135) Percentage
Yes 51 37.8
Table 3.4 Primary anastomosis Frequency(n=135) Percentage%
Yes 130 96.3

No 5 3.7
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Table 3.5 Stoma fashioning Frequency(N=135) Percentage%

Yes 2 1.5

No 133 98.5

Labarotory investigation:

Preoperative values were evaluated for all of the patients.(figure 5). Majority of the patients had
lymphocytosis (95) or lymphopenia(5) and hyperbilirubinemia in more than 90 patients. The hemoglobin
level was above 12g/dl in most of the patients at start of surgery. Electrolyte derangements of both
sodium and potassium were noted in more than half of the patients.Urea was elevated above normal
range in 72 out of 135 patients.

Figure 5: Preoperative investigations.
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Postoperative management:

95.6% (129) of the patients were not admitted to the Neonatal ICU. 35.6% of the patients had a
central venous catheter fixed and started on Total Parenteral Nutrition. Majority of the patients
(13.35) used TPN for an average of less than 10 days and 10.4% were on TPN for a duration of
between 11 and 20 days. 7 patients had prolonged used of TPN for more than a month (Table
3.6 and 3.7)

In 23% of the patients, enteral feeds were not reintroduced postoperatively. The average time
for introduction of enteral feeds was between day 1 and 5 for 34.1 % of the patients followed
by day 6-10 in 26.7% (36 patients) with earlier introduction in patients with duodenal atresia.
(table 3.8 and 3.9)
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Table 3.6 Admission to neonatal ICU Frequency(n=135) Percentage(%0o)
Yes 6 4.4
No 129 95.6
Tale 3.7 Use of total parenteral nutrition

Yes 48 35.6
No 87 64.4
Table 3.8 Duration of use of TPN

Not on TPN 87 64.4
<10 18 13.3
11-20 14 10.4
21-30 9 6.7
>30 7 5.2
Table 3.9 Reintroduction of enteral feeds postoperatively

Did not introduce feeds 31 23.0
<5 46 34.1
5-10 36 26.7
11-15 17 12.6
>15 5 3.7
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4.3: Surgical outcomes of small intestinal atresia

37% of the patients did not have any complications. The most common complication was anemia
accounting for 35.6% of the patients, followed by jaundice and sepsis at 17.8% and 17%
respectively. 4 of the patients developed an anastomotic leak and 2 patients had reoperations done.
Local wound complications occurred in 14 of the patient with resolution of symptoms after
treatment. (Table 4.0)

67 patients (49.6%) did not attain full enteral feeds during their stay in hospital. 14.8% of patients
reached full enteral feeds between day 5 and 10, whereas 11.9 % reached full feeds between day
11 and 15. Patients with duodenal atresia reached full feeds earlier than JIA patients (Table 4.1,4.2)

Majority of patients’ (25.9%) duration of hospital stay was 3 weeks followed by 16.3% at 5-week
duration. Mortality was at 56.3% of the total number of patients. (Table 4.3,4.4)

Table 4.0: Complications

Frequency Percent of cases (n=135)
None 50 37.0
Anaemia 48 35.6
Abscess 1 0.7
Aspiration 2 1.5
CVC dislodged 1 0.7
Feeding intolerance 4 3.0
Jaundice 24 17.8
Sepsis 23 17.0
Anastomotic leak 4 3.0
Bleeding 1 0.7
GIB 2 1.5
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AKI 1 0.7
Met acidosis 2 1.5
SSI 5 3.7
Wound dehiscence 8 59
Reoperation 2 1.5
Abdominal distention 1 0.7
Stoma complications 1 0.7
Perforation 1 0.7
SBS 2 1.4
CVC complications 2 1.5
Table 4.1:

Duration to full enteral feeds Frequency (n=135) Percentage
(in days)

Did not attain full feeds 67 49.6
<5 5 3.7
5-10 20 14.8
11-15 16 11.9
16-20 7 5.2
21-25 10 7.4
26+ 10 7.4
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Table 4.2: Length of hospital Frequency(n=135) Percentage(%)

stay (in days)

<7 9 6.7

8-14 24 17.8
15-21 35 25.9
22-29 20 14.8
30-36 22 16.3
37-43 14 10.4
44+ 11 8.1

Table 43 Mortality

Yes 76 56.3

No 59 43.7

4.4: Factors influencing the surgical outcome of neonates with small intestinal atresia:

The above factors which include the patients’ clinical presentation and the perioperative
management were analyzed against the outcome of mortality to determine any statistical

significance.

Age at presentation, age at surgery, birth weight, weight at admission, weight loss at time of

admission, and gestation at time of birth do not affect the odds of the outcome of mortality. (OR=1)

Patients that had abdominal distention were 1.4 times more likely to have an unfavorable outcome
than those without, but this was not statistically significant. Patients passing meconium or stool
were less likely to have mortality as an outcome but this also did not have statistical significance.
A jaundiced patient had 1.3 times the odds of mortality, though this was also not statistically
significant. Antenatal diagnosis had 1.4 times odds of mortality (CI (0.39 - 5.01)) however, this was

not statistically significant; p-value-0.61.
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Neonates with associated anomalies were found to have an odds ratio of 23.6 (ClI 3.08 — 181.4) and

this was a statistically significant factor with a p-value of 0.006.
Type Il atresia was a significant factor of mortality with a p value of 0.007

Patients who did not have enteral feeds introduced postoperatively were at risk of mortality (p value 0.002)

however, duration taken to full feeds was not a factor associated with mortality.

The location of atresia, surgical technique used, length of resected gut and admission to NICU
were not found to be significant risks of mortality. Use of TPN was a statistically significant factor of
mortality with an odds ratio of 3.19 (confidence interval of 1.49-6.83) and p-value of 0.003

Patients with sepsis were more likely (1.25 times) to succumb however it was not statistically

significant. Length of hospital stay was not associated with the odds of mortality.

Factors influencing the outcome of small intestinal atresia at KNH

i) Patient factors and perioperative management factors which influence the mortality of the
patients.
Mortality
Yes No OR (95% CI) p-value

Age at presentation (days), 7.3(8.4) 7.4 (8.8) 1.00 (0.96 — 1.03) 0.906
mean (SD

Age at surgery (days), mean 11.8 (9.7) 17.3 (47.0) 1.00 (0.97 - 1.01) 0.406
(SD)

Birth weight, mean (SD) 24333 (625.7) 2564.0 (635.6) 1.00 (0.99-1.00)  0.233
Weight at admission, mean (SD) 21655 (613.1) 2345.3(857.8) 1.00(0.99-1.00)  0.166
Weight loss at time of admission 267.8 (204.5) 218.6 (605.1)  1.00 (0.99 —1.00) 0.520

(difference between birth weight
and weight at admission), mean
(SD)

Gestation at time of birth, mean 36.2 (2.0) 36.3(20)  0.99(083-1.17)  0.891
(SD)
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Mortality

yes no OR(95% CI) P value
Vomiting, n (%)
Bilious 73 (96.1) 57 (96.6) 0.9(0.1-5.3) 0.865
Non-Bilious/None 3(3.9) 2 (3.4) Reference
Abdominal distention, n (%)
Yes 38 (50.0) 25 (42.4) 1.36 (0.69 — 2.70) 0.379
No 38 (50.0) 34 (57.6) Reference

Yes No OR(95% CI) P value
Passage of meconium or stool, n (%)
Yes 32 (42.1) 32 (54.2) 0.61(0.31-1.22)  0.163
No 44 (57.9) 27 (45.8) Reference
Jaundice, n (%)
Yes 22 (28.9) 14 (23.7) 1.31(0.60-2.85)  0.497
No 54 (71.1) 45 (76.3)
Antenatal diagnosis, n (%)
Yes 7(9.2) 4 (6.8) 1.40 (0.39-5.01)  0.610
No 69 (90.8) 55 (93.2) Reference
Associated Anomalies, n (%)
Yes 22 (28.9) 1(1.7) 23.6(3.08—181.4)  0.002
No 54 (71.1) 58 (98.3) Reference
Location of atresia, n (%)
Duodenal 18 (23.7) 21 (35.6) 056 (0.27—1.19)  0.132
Jejonoileal 58 (76.3) 38 (64.4) Reference
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Mortality

Type of atresia, n (%) Yes No OR (95% CI) p-value
[ 28 (36.8) 44 (74.6) 0.6 (0.2—1.9) 0.416
1 3(3.9) 1(1.7) 3.0(0.3-35.3) 0.383
I 22 (28.9) 2(3.4) 11.0 (1.9-63.2) 0.007
B 15 (19.7) 4 (6.8) 3.8(0.9 - 16.4) 0.079
v 8 (10.5) 8 (13.6) Reference

Surgical technique used Mortality

Length of gut resected Yes No OR (95% CI) p-value
(proximal), n (%)

<5 16 (27.6) 9 (23.7) Reference

6-10 11 (19) 13 (34.2) 0.5 (0.2 — 1.5) 0.204
11-15 3(5.2) 2(5.3) 0.8(0.1-6.0) 0.866
>15 2 (3.4) 2 (5.3) 0.6 (0.1-4.7) 0.595
Not resected 26 (44.8) 12 (31.6) 1.2 (0.4 - 3.5) 0.716
Length of gut resected (distal), n

(%)

<5 17 (29.3) 16 (42.1)

6-10 3(5.2) 0(0.0) -

11-15 2(3.4) 0(0.0) -

Not resected 36 (62.1) 22 (57.9)

Tapering

Yes 30 (39.5) 21 (35.6) 1.18 (0.58 — 2.39) 0.645
No 46 (60.5) 38 (64.4) Reference
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Primary anastomosis

Yes 71 (93.4) 59 (100.0) - 0.068
No 5 (6.6) 0(0.0)
Stoma fashioning
Yes 2(2.6) 0(0.0) - 0.504
No 74 (97.4) 59 (100.0)

Mortality
Admission to NICU, n (%) Yes No OR (95% CI) p-value
Yes 5 (6.6) 1(1.7) 4.09 (0.46 —35.94)  0.205
No 71 (93.4) 58 (98.3) Reference
Use of TPN, n (%)
Yes 36 (47.4) 13 (22.0) 3.19(1.49-6.83)  0.003
No 40 (52.6) 46 (78.0) Reference
Reintroduction of enteral feeds
Did not introduce 30 (39.5) 1(1.7) 30.0(35-260.3)  0.002
<5 16 (21.1) 30 (50.8) 0.5 (0.2 - 15) 0.233
5-10 19 (25.0) 17 (28.8) 1.1(0.4-3.2) 0.837
>10 11 (14.5) 11 (18.6) Reference
Duration to full enteral feeds, n
(%)
Did not introduce 67 (88.2) 0 (0.0)
<10 5 (6.6) 20 (33.9) 2.4 (0.6 —10.1) 0.219
>10 4 (5.3) 39 (66.1) Reference
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Complications, n (%) Yes No OR(95% CI) p-value
Anaemia

Yes 25 (32.9) 22 (37.3) 0.82 (0.40 — 1.68) 0.595
No 51 (67.1) 37 (62.7) Reference

Jaundice

Yes 10 (13.2) 13 (22.0) 0.54(0.22-1.33)  0.178
No 66 (86.8) 46 (78.0) Reference

Sepsis

Yes 14 (18.4) 9 (15.3) 1.25(0.50—3.14)  0.628
No 62 (81.6) 50 (84.6) Reference

Length of Hospital stay, mean 22.6 (12.7) 26.5 (13.2) 0.98 (0.95 -1.00) 0.085

(SD)

ii). Bivariate analysis of factors of presentation and perioperative management to the duration to

achieve full feeds.

There were significant differences noted with age at surgery, associated anomalies, location of atresia,
type of surgical technique, use of TPN and the complications encountered when analyzed against the
duration taken to get to full enteral feeds.

Duration to full feeds Did not <10 >10 p-value
achieve

Age at surgery, mean (SD) 11.9 (0.7) 28.8 (71.1) 9.4 (6.7) 0.036

Associated anomalies, n (%) Did not achieve <10 >10 p-value

Yes 19 (28.4) 2(8.0) 2 (4.7) 0.002

No 48 (71.6) 23(92.0) 41 (95.3)

Location of atresia, n (%)

Duodenal 15 (22.4) 14 (56.0) 10 (23.3) 0.004

Jejunoileal 52 (77.6) 11 (44.0) 33 (76.7)
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Tapering, n (%) Did not <10 >10 P value

achieve
Yes 27 (40.3) 4 (16.0) 20 (46.5) 0.037
No 40 (59.7) 21 (84.0) 23 (53.5)
Primary anastomosis, n (%)
Yes 64 (95.5) 23(92.0) 43 (100.0) 0.217
No 3(4.5) 2 (8.0) 0 (0.0)
Stoma fashioning, n (%)
Yes 0(0.0) 2(8.0) 0(0.0) 0.011
No 67 (100.0) 23 (92.0) 43 (100.0)
Admission to NICU, n (%)
Yes 5 (7.5) 0(0.0) 1(2.3) 0.217
No 62 (92.5) 25 (100.0) 42 (97.7)
Use of TPN, n (%)
Yes 33(49.3) 1(4) 15 (34.9) <0.001
No 34 (50.7) 24 (96) 28 (65.1)
Complications : Anemia, n (%)
Yes 20 (29.9) 5 (20.0) 22 (51.2) 0.016
No 47 (70.1) 20 (80.0) 21 (48.8)
Sepsis, n (%)
Yes 13 (19.4) 2(8.0) 8 (18.6) 0.410
No 54 (80.6) 23 (92.0) 35 (81.4)
Jaundice, n (%)
Yes 9 (13.4) 0(0) 14 (32.6) 0.001
No 58 (86.6) 25 (100) 29 (67.4)
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iii). Bivariate analysis of the clinical presentation and perioperative management with the length of

hospital stay.

Complications such as anemia and jaundice were significant factors that influenced the length of stay of

the patients.

Length of hospital stay (days) <14 15-28 >28 p-value
Associated anomalies, n (%)

Yes 9(27.3) 6 (11.1) 8 (16.7) 0.150
No 24 (72.7) 48 (88.9) 40 (83.3)

Location of atresia, n (%)

Duodenal 11 (33.3) 16 (29.6) 12 (25) 0.638
lleal 4 (12.1) 7(13) 3(6.3)

Jejunal 18 (54.5) 31 (57.4) 33 (68.8)

Tapering, n (%)

Yes 11 (33.3) 17 (31.5) 23 (47.9) 0.193
No 22 (66.7) 37 (68.5) 25 (52.1)

Primary anastomosis, n (%)

Yes 32 (97.0) 52 (96.3) 46 (95.8) 0.965
No 1(3.0) 2(3.7) 2(4.2)

Stoma fashioning, n (%)

Yes 0(0.0) 0(0.0) 2(4.2) 0.159
No 33 (100.0) 54 (100.0) 46 (95.8)

Admission to NICU, n (%)

Yes 3(9.1) 0(0.0) 3(6.3) 0.102
No 30 (90.9) 54 (100.0) 45 (93.8)
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Use of TPN, n (%) <14 15-28 >28 P=value
Yes 9(27.3) 21 (38.9) 19 (39.6) 0.462
No 24 (72.7) 33 (61.1) 29 (60.4)
Complications

Anaemia, n (%)

Yes 8(24.2) 13 (24.1) 26 (54.2) 0.002
No 25 (75.8) 41 (75.9) 22 (45.8)

Jaundice, n (%)

Yes 2 (6.1) 4 (7.4) 17 (35.4) <0.001
No 31(93.9) 50 (92.6) 31 (64.6)

Sepsis, n (%)

Yes 3(9.) 9 (16.7) 11 (22.9) 0.265
No 30 (90.9) 45 (83.3) 37 (77.1)
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CHAPTER 5: DISCUSSION

The survival rate of SIA has since improved over the years in the developed countries yet that of
developing countries is still low with a mortality rate of up to 50%. Several studies have been able to
identify factors that have led to improved survival of these patients in the developed countries. These
factors are available at KNH, however, in comparison to the developed countries, our mortality rate is
high. This study was aimed at determining the factors that influence the surgical outcome of SIA at KNH

which we have been able to infer with the above results.

In our study at KNH, the gestational age and birth weight did not show any statistical difference when
analyzed against mortality as the outcome. These findings were similar to a study done by Piper et al
where they found no statistical difference with the gestational age and birth weight correlating to
mortality. However, Ameh et al in a study done in Nigeria found that prematurity was a significant factor
of mortality. Birth weight of less than 2000grams was identified as an independent risk factor for both
mortality and prolonged hospital stay (11) which was contrary to our study as most of our patients were

more than 2000grams.

Late presentation of the neonates has been identified as a factor of poor outcomes of neonates with SIA,
where the average age at presentation was 6 days in a study done by Ameh et al, similarly, majority of our
patients presented at 7 days of life or earlier. The symptomatology of the neonates did not show any

statistical significance in our study and it has not been proposed as a factor of mortality by other studies.

Antenatal diagnosis was not significant but was associated with 1.4 times the odds of mortality. It has
been identified as a factor of improved survival of patients as treatment is initiated early avoiding the

complications associated with late presentation and delayed diagnosis (2)

Presence of associated anomalies was a statistically significant factor of mortality with a p value of <0.006.
The findings echo the results of Best et al which found associated anomalies to be an independent risk
factor for mortality in patients with SIA. Piper et al noted that patients with duodenal atresia were more
likely to have associated anomalies compared to JIA neonates (P value 0.001) and that the presence of
associated anomalies increased the mortality risk. In these patients, associated anomalies and low birth
weight were conditionally dependent on each other where the risk of mortality increased further when
the birth weight was less than 2000 grams (11). Most of our recorded anomalies were in the GIT system

such as gastroschisis and short bowel which may have attributed to the prolonged the duration to reach
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full feeds. Patients with associated anomalies were associated with a longer hospital stay (31 days Vs 18

days) (11) however this was not observed in our study.

The location of the atresia was not found to be a significant risk factor of both mortality and duration of

hospital stay, however, there were differences noted with duration taken to achieve full feeds.

These findings were similar to a study done by Best et al where neonates with jejunal atresia took longer
to achieve full feeds but no differences were noted between location of atresia and mortality or length of

hospital stay. Patients with JIA took longer to reach full feeds compared to those with DA (17).

Type Il atresia was found to be a significant risk of mortality in our study with a p value of 0.007. Similarly,
severe types of JIA, Type IlIB and type IV, were associated with a higher rate of mortality compared to the

other types of atresia (15)

The surgical technique used in management of SIA neither affected the odds of mortality significantly nor
the length of hospital stay. Primary anastomosis was found to reduce the morbidity and mortality in all
types of JIA (23). It is the most common technique used in our facility and the complications arising
directly from the technical aspects of the surgery were few thus the expertise in the surgery has not been
found to negatively influence the outcome. In neonates with proximal atresia, tapering was found to

facilitate early establishment of enteral feeds and decrease the duration of hospital stay (27).

Admission to the neonatal ICU was not a statistically significant factor of mortality. NICU admission was
one of the factors that has aided in the improvement of survival of SIA patients from 50% to 11% (5,33).
In our set up, the resource is constrained as 8 beds cater for all the neonates seen at KNH thus even the

patients that may require the service may not receive it.

Use of TPN was noted to be a significant factor of mortality in our study. TPN was a significant factor in
improving the survival of SIA neonates especially those with short bowel and are dependent on TPN for
longer periods prolonging the length of hospital stay. (5,32). Increase in use of TPN over the time period
of 1976-1998 led to marked improvement in survival of the patients managed at a Pediatric Surgical
Centre at the United Kingdom with an overall survival of 90%(36). Several studies in sub-Saharan Africa
have attributed high rate of mortality to lack of TPN at their facilities. Majority of our patients (64.4%)

were not on TPN which was attributed to lack of CVC insertion due to lack of availability of the catheters.
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In the recent years, provision of the CVC by the hospital has led to a greater number of patients receiving

TPN.

The complications developed did not correlate with the outcome of mortality, however, anemia and
postoperative jaundice were significant in the duration taken to achieve full enteral feeds and in the length
of hospital stay. Development of postoperative complications were noted to increase length of hospital
stay (11). Sepsis was noted as the leading cause of mortality in SIA (15), though our finding noted sepsis

as a common complication, it was not a significant risk for mortality.

5.1 STUDY LIMITATIONS
There were 19 missing files from the KNH records department and 28 files were wrongly coded.

Of the files obtained, that fit the inclusion criteria, there was missing information especially that of age of

mother and the postoperative laboratory investigations.

5.2 RECOMMENDATIONS

1. Dissemination of information to the peripheral health facilities concerning: the antenatal
diagnosis via imaging, symptoms, diagnosis and initial stabilization of neonates with SIA prior to
transfer to a specialized facility.

2. Adequate preoperative management followed by timely and sequential postoperative laboratory
work up so as to identify and treat complications that may arise.

3. Central Venous Catheter insertion at time of surgery with early initiation of TPN.

4. Increase capacity of the Neonatal ICU at KNH and have a low threshold for admission of SIA

patients.
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5.3 CONCLUSION

Small intestinal atresia is a common disease seen at KNH. The mortality of patients with SIA at KNH is at
56.3% compared to 5-10% in developed countries. Significant factors noted to be contributing to
the mortality are presence of associated anomalies, type of atresia and use of TPN. There is
availability of resources such as neonatal ICU and TPN at KNH, which may aid in improving the
survival of these patients. These factors though available, are few and strained to meet the needs
of all our patients. Capacity building and incorporation of a perioperative management protocol

would aid in improving the outcomes of our patients.
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STUDY BUDGET

-training and data collection
KSh.20000 each

ITEM COST (KSh.)
Research fees 5,000
Statistician 40,000
Research assistants (2) 40,000

Stationary
e Photocopying
-40 pages*KSh 5/page*3 copies per
submission*3times

Total stationery ksh. 28080

e 1800

e Printing
-40 pages*ksh 10/page*3 times e 6930
submission
- 231 data collection forms*3 pages e 1350
per form *10KSh./ page
-final publication approximately 60 e 600
pages*KSh.10 /page
e Binding
- KSh. 150/book*3 copies*3 times e 1350
submission to ethics
e Pens, paper punch, files, e 1200
writing books, envelopes
e N95masks-3(researcher
+assistants) * Ksh 400 each*3 * 3600
for each
e Sanitizers 3 researchers e 3600
*KSh.600*2 each
e Gloves used during data e 9000
collection 3 researchers*3000
per box of gloves
Publication 15,000
Contingencies 15% of total budget 22,500
TOTAL 151,930
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ANNEX 1
DATA COLLECTION TOOL

Date
Time
Serialno. e
BIODATA

Age at presentation (in days) ...l
Gender
Birth weight (in grams)
Weight at admission (in grams) ...
Gestation at time of birth

Age ofmother

CLINICAL PRESENTATION

VVomiting —bilious
-non-bilious

]
[ ]
Abdominal distension I:I
[ ]

Passage of meconium or stool

Jaundice
Antenatal diagnosis via imaging

Associated anomalies

CVS- RESP-

CNS- MSS-

GIT- SYNDROMIC-
Other-
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Type of atresia

Duodenal Atresia —Type

Jejunoileal Atresia — Type

Location of atresia

PERIOPERATIVE MANAGEMENT

Age at surgery (in days)

Surgical procedure done.

Resection of gut

-length resected (in cm) - proximal gut

Tapering

Primary Anastomosis
Stoma fashioning
Other

-distal gut

Perioperative Laboratory Investigations

Laboratory
investigation

Preoperative values

Postoperative
values at week 1

Postoperative values
at week 2

WBC

(10°9/L)

Hemoglobin (g/dl)

Platelets

(1079/L)

Albumin

(g/dL)

Total bilirubin(mg)

Direct bilirubin(mg)

Sodium

(mmol/L)

Potassium (mmol/L)

urea

(mg/dL)

creatinine( mg/dL)

Admission to neonatal ICU
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Use of Total Parenteral Nutrition-

Duration of use of TPN .

Reintroduction of enteral feeds postoperatively- .....................

Complications

-SSI -Reoperation

-Wound dehiscence -Stoma complications
-sepsis -

OUTCOME

-Duration to full enteral feeds (in days) ...l

-length of hospital stay (in days) ...l

- Mortality- I:I
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