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INTRODUCTION
Invagination cases are pediatric surgical emergency that are 
very common. Where the most frequent complications are 
intestinal necrosis and perforation. Intestinal necrosis and 
perforation in children is one of the causes of abdominal 
emergencies requiring immediate surgery. It is reported that 
30-75% of children have perforated intestine at the first time 
they are diagnosed (Bansal, 2012).

The incidence of this disease is not known with certainty. This 
disorder is commonly found in children under 1 year and its 
frequency decreases with age. Invagination is generally 
found more often in men with a ratio between men and women 
3: 2 (Sapan, 2007). Invagination that occurs in premature 
babies, often lead to a misdiagnosis with necrotizing 
enterocolitis (NEC), causing wrong or delayed management 
of surgical interventions (Jeffrey, 2003).

Rotavirus infection causes lymphadenopathy and thickening 
of the distal ileal wall which can lead to invagination (Julie, 
2005). Typical symptoms of rotavirus infection include watery 
diarrhea, fever, abdominal pain, and vomiting that cause 
dehydration. In 2007 a study was carried out in Yogyakarta 
about diarrhea and the results obtained 60% of diarrhea 
caused by rotavirus (Soenarto, 2009).

For the digestive system which plays the most role as the 
immune system is neutrophils. The main function of 
neutrophils is phagocytosis. Neutrophils can recognize 
pathogens directly. Bonding with pathogens and 
phagocytosis can increase if antibodies or complement that 
function as opsonin are bound. Without the help of specific 
antibodies, complement in serum can precipitate protein 
fragments on the surface of the pathogen making it easier to 
be bound by neutrophils and phagocytosis. Segmented 
neutrophils are associated with the body's defense against 
infection and inflammation and become the first cell that is 
present when an infection occurs (Bratawidjaja, 2010).

Many patients come late to the hospital, obstruction in the 
intestine that caused by invagination can cause a very 
distended abdomen so that at the time of examination it is 
difficult to feel a tumor mass, therefore for the diagnosis must 
hold to the symptoms of invagination triad (Mac Mohan , 
1991). Accompanied by laboratory tests on routine blood 
tests found an increase in the number of segmented 
neutrophils (> 70%) (Ravitch, 2007).

Until now in Indonesia there has not been much research on 
segmented neutrophils in invaginated patients. Therefore, the 
researcher wants to see "Percentage of Segmented 
Neutrophils in Invagination Patients at H. Adam Malik Medan 
Hospital ".

METHODS
This research is a descriptive study to see the percentage of 
segmented neutrophils in invagination patients at H. Adam 
Malik Medan Hospital. This research was conducted in the 
Pediatric Surgery Division, Department of Surgery at the H. 
Adam Malik Medan Hospital. The time of the study was 
carried out after the research proposal was approved by the 
ethics committee by collecting samples from the medical 
records of invagination patients starting from January 2016 to 
December 2018 that met the inclusion and exclusion criteria.

The inclusion criteria in this study were: pediatric patients 
with diagnosis of invagination who had performed surgery at 
the H. Adam Malik Medan Hospital during the period of 
January 2016 to December 2018; and medical records with 
basic patient data, physical examination, investigations 
(segmented neutrophil), and intestinal viability (surgery 
report). Exclusion criteria in this study were patients aged > 
18 years.

Data processing is performed using statistical software SPSS 
programs in the form of tables or diagrams. Explanation of 
tables and diagrams will be presented in narrative form.
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INTRODUCTION: Invagination cases are cases of pediatric surgical emergencies that are very often encountered, 
where the most frequent complications are necrosis and perforation. For the digestive system which plays the most role 
as the immune system is neutrophils. Segmented neutrophils are full capacity active cells containing cytoplasmic 
granulomas and chromatin-rich hollow cell nuclei. Segmented neutrophils are associated with the body's defense 
against infection and inflammatory processes and are the first cells present when an infection occurs. The purpose of this 
study is to assess the percentage of segmented neutrophil in invaginated patients at. H. Adam Malik Medan Hospital.
METHOD: This research is a descriptive design study, which was carried out in the Division of Pediatric Surgery, 
Department of Surgery H. Adam Malik Medan Hospital, by collecting samples from invagination patients' medical 
records starting from January 2016 to December 2018 that met the inclusion and exclusion criteria. Data processing is 
performed using statistical software SPSS programs in the form of tables or diagrams.
RESULTS: There were 23 study samples with a mean sample age ≤ 1 year, and the majority were male with 15 patients 
(65.21%). In this study, the average percentage of segmented neutrophil in patients with invagination in H. Adam Malik 
Medan Hospital is 62.93%. Segmented neutrophils ≥70% had a lower proportion of 9 patients (39.13%) compared to 
segmented neutrophils <70% of 14 patients (60.87%).
CONCLUSION: The mean percentage of segmented neutrophil in patients with invagination at the H. Adam Malik 
Medan Hospital is 62.93%.
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RESULT
In this study found 23 cases of invagination carried out by 
laparotomy exploration through medical record data for 3 
years from January 2016 - December 2018 that met the 
inclusion and exclusion criteria. The characteristics of this 
research sample can be seen in table 1.

Table 1. Characteristics of study samples

In terms of age, the mean age of patients with invagination was 
21.73 months with the youngest age being 3 months and the 
oldest age was 43 months (Table 1). From the data above, 
based on the location of invagination, the majority were found 
in ileocolica in 13 patients (56.5%). In terms of gender, this 
study shows the number of patients with invagination with 
male sex as many as 15 people (65.21%) and women as many 
as 8 people (34.78%).

Table 2. Description of the Study Sample Based on Segm 
ented Neutrophils

In this study, the average percentage of segmented neutr 
ophils in patients with invagination in H. Adam Malik Medan 
Hospital is 62.93%. Of the 23 study samples obtained 
segmented neutrophils ≥  70% as many as 9 patients (39.13%) 
and segmented neutrophils < 70% were 14 patients (60.87%) 
(Table 2).

DISCUSSION
CHARACTERISTICS OF RESEARCH SAMPLES
Invagination is one of the most common cases of surgical 
emergencies. Invagination found a condition where intestinal 
segments enter into other segments, at the time of laparotomy 
surgery. The incidence of this disease is not known with 
certainty. (Stringer, 1992).

According to gender, the results of this study were 23 
invaginated children, in which 15 sample (65.21%) were male 
and 8 sample (34.78%) were female. In this study the number 
of invagination cases between men and women is different. 
From epidemiological data, it is said that invagination 
incidents are found more frequently in boys with a ratio 
between boys and girls 3: 2 (Sapan, 2007).

From the results of this study invagination sufferers in the age 
group ≤ 12 months generally suffer from invagination by 19 
patients (82.6%) and age ≥ 12 months by 4 patients (17.39%). 
This is supported by previous studies found children under 
the age of 1 year and the frequency decreases with increasing 
age (Sapan, 2007).

Invagination is divided according to location, which part of 
the intestine is involved (Pickering, 2007). From this study the 
majority location of invagination was found in ileocolica as 
many as 13 patients (56, 5%).

Stringer (1992), children who have a tendency to have 
abdominal pain comes repeatedly with an interval of 15-20 
minutes. In general, during an episode of abdominal pain 
followed by vomiting of fluid and food. In invagination 
process that has not completely obstructed, the child still can 
defecate but usually occurs diarrhea or soft stool, then the 
stool mixed with fresh blood and mucus, then defecation is 
only in the form of fresh blood mixed with mucus without 
feces.

The results of this study illustrate the most cases found during 
surgery, with viable intestine of 11 patients (47.82%). 
Invagination can result obstruction or strangulation of the 
intestine. In the process of invagination that has not 
completely obstructed, the child can still defecate but usually 
occurs diarrhea or soft stool, then the stool mixed with fresh 
blood and mucus, then defecation is only in the form of fresh 
blood mixed with mucus without feces (Stringer, 1992).

Invaginated patients with non-viable intestine were 12 
patients (52.17%). The majority of male sex with non-viable 
intestine were 8 people (34.78%). This does not show 
significant results for assessing intestinal viability between 
viable and non-viable. This sudden obstruction will cause the 
apex section of the invagination to become edema and stiff, if 
this has happened then it is not possible for the non-viable 
portion of the intestine to return to normal spontaneously. If 
this condition continues, it would became toxic and disruption 
of arterial blood vessels, the segment involved intestinal 
necrosis, gangrene, perforation, diffused peritonitis, shock 
and death (Winset, 2004).

Jeffrey (2003) states that invagination often results in delays in 
diagnosis, causing delays in the handling of surgical 
interventions. In general, the longer the delay in diagnosis 
and the surgical procedure, the greater the possibility of poor 
intestinal viability. If the patient is late coming to the hospital, 
obstruction in the intestine caused by invagination can cause 
a very distended stomach. After 18-24 hours of the first 
abdominal pain episode, the intestine that had been partially 
blocked turned into a total blockage, followed by a growing 
process of edema, so the patient was seen with signs of 
obstruction, such as distended abdomen with a increased of 
intestinal peristalsis, green vomiting and dehydration. Non-
viable risk in the intestine 24 hours after the onset of 
symptoms at least 20% (Ravitch, 2007).

SEGMENTED NEUTROPHIL IN INVAGINATION CASES
The digestive system that plays the most role as the immune 
system is neutrophils. The main function of neutrophils is 
phagocytosis. Neutrophils can recognize pathogens directly. 
Bonding with pathogens and phagocytosis can increase if 
antibodies or complement that function as opsonin are bound. 
Segmented neutrophils are associated with the body's 
defense against infection and inflammation and become the 
first cell that is present when an infection occurs (Brataw 
idjaja, 2010).

In this study, the average percentage of segmented 
neutrophils in patients with invagination in H. Adam Malik 
Medan Hospital is 62.93%. Segmented neutrophils ≥70% had 
a lower proportion of 9 patients (39.13%) compared to 
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Characteristics Mean (±SD) or
 Median (Min-Max)

N (%)

Age (Months) 21,73 (3-43)

Invagination 
Location

Ileocolica 13 (56,5)

Ileoileal 1 (4,3)

Ileocolocolica 3 (13,0)

Colocolica 2 (8,7)

Ileocaecal 2 (8,7)

Ileocololica 1 (4,3)

Ileocolica + Colocolica 1 (4,3)
3Leukocyte (/mm ) 15.920 (6.610 – 41.590)

Segmented 
Neutrophil (%)

62,93 (± 11,72)

Electrolyte

Sodium 130,83 (5,35)

Potassium 3,66 (0,86)

Chloride 100,61 (4,79)

Intestine Viability

Viable 12 (52,2)

Non-viable 11 (47,8)

Segmented neutrophils Frequency Percentage

≥ 70% 9 39.13%

< 70% 14 60.87%

Total 23 100%



segmented neutrophils <70% of 14 patients (60.87%). This is 
not in line with the results of previous studies where labor 
atory tests on blood are found to increase the number of 
segmented neutrophils (> 70%) (Ravitch, 2007).

CONCLUSION
In this study, the average percentage of segmented 
neutrophils in patients with invagination in H. Adam Malik 
Medan Hospital is 62.93%. Segmented neutrophils ≥70% had 
a lower proportion of 9 patients (39.13%) compared to 
segmented neutrophils <70% of 14 patients (60.87%).
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