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ABSTRACT
Acute appendicitis in children is one of the causes of the emergency abdomen that requires immediate surgery. (Victor,
et al., 2012; Ballester et al., 2009; Huckins et al., 2013). The incidence of acute appendicitis in children in the world ranges from
1-8% of all pediatric patients who come to the Emergency Department (IGD) with complaints of acute abdominal pain (Jangra et
al., 2013). In 2006 acute appendicitis was ranked 4th in Indonesia, after dyspepsia, duodenitis, and other gastrointestinal diseases
with the number of hospitalized patients reaching 28,949 (Eylin, 2009).
During this acute inflammation of the appendix is established based on history taking, physical examination, laboratory
examination, or complete blood. There are two markers of the results of complete blood laboratories which are often used for
cases of appendicitis in the first 24 hours after the onset of pain, namely leukocytes and neutrophils. On a complete blood count
found leukocytes between 10,000-15,000 / mm3 (leukocytosis), although leukocytes count is commonly used in children with
suspected acute appendicitis, this is not specific and not sensitive to this disease. Although several studies show an association
between increased levels of leukocytes with a diagnosis of appendicitis, the results vary greatly (Al-gaithy, 2002).
The study will be carried out in the Division of Pediatric Surgery in RSUP H. Adam Malik Medan to determine the role
of the sensitivity and specificity of leukocytes and neutrophils in the diagnosis of acute appendicitis in children. This research is
an observational analytic study with a cross-sectional design. Sampling was done by consecutive sampling. There were 54
research samples whose mean age was 10.02 ± 3.17 years. The data collected is presented descriptively in the frequency
distribution table.
Keywords: acute appendicitis, leukocytes, children
INTRODUCTION
In Physiology Appendix is a lymphoid organ such as
tonsils, payer patches (analogous to the Fabricus Exchange) to
form immunoglobulin products. The appendix is a small
structure, shaped like a tube that connects attached to the initial
part of the cecum. The appendix produces 1-2 ml of mucus per
day. The mucus is normally poured into the lumen and then
flows to the cecum.
Histologically, the appendix has the same structural
basis as the large intestine. The mucosal gland is separated

from vascular submucosa by the mucosa masculine. The
outside of the submucosa is the main muscle wall. The
appendix is covered by serous tunica which consists of
vascularization of large blood vessels and joined together in
the mesoappendix. If the appendix is located retroperitoneal,
the appendix is not covered by serous tunica.
Anatomically the vermicular appendix is an intestinal
diverticulum that is approximately 6-10 cm in size and is
located in the caecum. This organ is tubular with a narrow
lumen in the proximal part and widening in the distal part, the
capacity of the appendix itself is approximately 0.1 ml. This
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organ is composed of lymphoid tissue and is an integral part of
GALT (Gut Associated Lymphoid Tissue). The most appendix
locations are from the posteromedial caecum, below the
ileocaecal junction. The appendix itself has a mesentery that
surrounds it, called the mesoappendix which originates from
the posterior part of the mesentery which surrounds the
terminal ileum. The most position of the appendix is
retrocaecal, however, there are variations from the location of
this appendix. 65% of the appendix position is intraperitoneal
while the rest is retroperitoneal. Here the variation in the
position of the appendix determines the symptoms that will
appear when inflammation occurs (Aschraff, 2000). The most
position is retrocaecal, however, the position of the appendix
can be found by tracing the three taeniae found in the caecum,
namely taenia colica, taenia libra, and taenia omentalis.
Appendicitis is inflammation that occurs in the
appendix vermiformis and is the most common cause of acute
abdomen. Until now it has not been known exactly what the
function of the appendix is actually. Appendicitis can be
caused due to infection or obstruction in the appendix. The
obstruction causes the appendix to swell, changes in normal
flora and is easily infected by bacteria. If the diagnosis is made
slowly, perforation can occur in the appendix. So that the
result is Peritonitis or abscess formation around the appendix
(Schwartz, 2009).
Acute appendicitis can be caused by an inflammatory
bacterial process that is triggered by several precipitating
factors including lymphatic tissue hyperplasia, fecaliths,
appendix tumors, and clogged ascetic worms. Mucosal
ulceration is the initial stage of most of these diseases
(Sabiston, 2008)
The appendix produces 1-2 ml of mucus per day. The
mucus is normally poured into the lumen and then flows into
saikum. Barriers to mucus flow in the appendix estuary appear
to play a role in the pathogenesis of appendicitis. Appendicitis
is usually caused by obstruction of the appendix lumen by
lymphoid hyperplasia of the lymphoid, fecalith, foreign body,
stricture due to fibrosis due to previous inflammation, or
neoplasm. At the beginning of appendicitis, the patient may
not have fever or subgenres. Higher temperature increases are
associated with perforated appendicitis (Lee, 2013). Classic
symptoms are only found in 55% of cases if the appendix is
anterior. (Lee, 2013) Symptoms begin with abdominal pain in
the periumbilicus that weighs in 24 hours.
Atypical symptoms are associated with variations in
the location of the anatomy of the appendix (Lee, 2013). Blunt
pain often appears when the tip of the appendix is located
retrosecally. Findings of physical examination in children can
vary depending on the age of the child. Irritability can be the
only sign of appendicitis in neonates. Older children often
appear uncomfortable or alone, preferring to lie still due to
irritation of the peritoneum. Teenagers often have a classic
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sign of appendicitis (Minkes, 2013). Most children with
appendicitis are not feverish or subfebrile (Minkes, 2013). On
general physical examination usually found a temperature of
38 oC or lower, fluctuating temperatures may indicate an
appendix abscess (DynaMed, 2013).
Leukocyte counts increase in 70-90% of cases of
acute appendicitis. However, the increase is usually mild and
only clearly visible after more than 24 hours of the disease
course or after the disease process continues. An increase in
neutrophils was also found to be more than 75% in 78% of
patients with acute appendicitis (Craig, 2013).
Histopathology examination is the gold standard of
diagnosis of appendicitis. In the early stages of appendicitis,
the appendix appears macroscopically with dilated serous
blood vessels. At an advanced stage of appendicitis,
macroscopically there are signs of mucosal necrosis to the
outer layer of the appendix wall and gangrene can be found.
Normal appendix findings at the time of surgery require
careful histopathological examination. Occasionally, grade 1
(early appendicitis) appendicitis is only identified on histology
and is clinically correlated with resolution of symptoms before
surgery.
Appendices that have been inflamed will not heal
completely but will form scar tissue that causes adhesions to
the surrounding tissue. This adhesiveness can cause repeated
complaints in the lower right abdomen. At one time this organ
can become inflamed more acute and declared to have an acute
exacerbation (Santacrose, 2006).
In the study of Hani Noh (2012) all patients were
classified in the simple appendicitis group and the complicated
appendicitis group based on postoperative histopathology.
Complicated appendicitis is defined as gangrenous
appendicitis and / or perforation. This difference is not clear
and only clinically relevant differences from simple
appendicitis and complicated appendicitis will be used.
METHOD
The study was conducted from April to November
2018. The research will be conducted at the Children's Surgery
Division of H. Adam Malik General Hospital Medan to
determine the role of the sensitivity and specificity of
leukocytes and neutrophils in the diagnosis of acute
appendicitis in children. This research is an observational
analytic study with a cross-sectional design. Sampling was
done by consecutive sampling. There were 54 research
samples whose mean age was 10.02 ± 3.17 years. The data
collected is presented descriptively in the frequency
distribution table. Data between the laboratory components of
neutrophils and leukocytes is numerical data, so the hypothesis
test is analyzed with an unpaired t-test. Followed by the
Receiver Operating Characteristic (ROC) analysis of each
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predictor to determine the sensitivity and specificity of the
appendicitis outcome variable.

in children. So that later in making a diagnosis of appendicitis,
especially in children will be easier.

RESULTS AND DISCUSSION

REFERENCES

In this study, 54 research samples were analyzed by
data. Of the 54 patients, the mean age was 10.02 ± 3.17 years,
consisting of 31 (57.4%) males and 23 (42.6%) female
patients. From the data, it was also obtained that from 54 study
samples, there were 27 patients (50.0%) patients included in
acute appendicitis and 27 (50.0%) patients included in
complicated appendicitis. The ratio between the sexes of men
versus women was also obtained from other studies, which
stated that the ratio of men is higher than women with a ratio
of 3: 2 (Schwartz, 2009). Demographic data of patient
characteristics sampled are listed in Table 4.1.

Ainippully AM, Narayanan SK, Vysakh CN, Vazhiyodan AP,
Somnath P. Role of total leukocyte count in the
diagnosis of pediatric acute appendicitis: Effect of
antibiotic administration and duration of onset of
symptoms. Int Surg J. 2018; 5: 296-299. DOI:
http://dx.doi.org/10.18203/2349-2902.isj20175914

In this study, the comparison between acute
appendicitis and complicated groups of leukocyte and
neutrophil values. From table 4.2, it was found that the values
of leukocytes in acute appendicitis and complicated
appendicitis sequences were 14,377.41 (± 7,014.99) and
18,130.37 (± 5,648.33) with p values of 0.035. While the
neutrophil value in the acute and complicated appendicitis
group was 74.80 (± 14.77) and 82.38 (± 7.03) with a p-value of
0.021.
Based on the analysis using the Receiver Operating
Characteristic (ROC) curve, the leukocyte variable has an area
under the curve (AUC) of 66.7% compared to neutrophils
which have an AUC of 63.6%. With a cut-off value of 77.90%,
neutrophils have a sensitivity of 81.50% and a specificity of
48.15%. Whereas the leukocyte value, with a limit value of>
12,000 / mm3 will give a sensitivity value of 92.60% with a
specificity value of 44.44%.
Our results are quite by the results stated by Xharra in
2012 from his research stating that neutrophil sensitivity and
specificity are 79.1% and 68%, whereas leukocyte sensitivity
and specificity are 85.1% and 68%, thus concluded by Xharra
that leukocytes are slightly better predictors of appendicitis
than neutrophils (Xharra, 2012).
CONCLUSION
From the research we have done, it can be concluded
that there is no difference in the role of sensitivity and
specificity values of leukocytes and neutrophils in the
diagnosis of acute appendicitis in children.

Al-Gaithy, Z.K. Clinical values of total white blood cells and
neutrophil counts in patients with suspected
appendicitis: a retrospective study. World J Emerg
Surg. 2012 Oct 2; 7 (1): 32. doi: 10.1186 / 17497922-7-32.
Appendicitis. In DynaMed [online database]. EBSCO
Information
Services.
http://search.ebscohost.com/login.aspx?direct=true
&site=DynaMed&id=115548. Updated November
21, 20113. Accessed November 28, 2013.
Aschraff, K.W., Pediatric Surgery, 3rd Edition, WB Saunders
Company, Philadelphia-New York-London-Tokyo,
2000: p. 406-21.
Ballester JCA, Sanchez AG, Ballester F. Epidemiology of
appendectomy and appendicitis in the Valencian
Community (Spain) 1998-2007. Dig Surg. 2009; 26:
406-412. doi 10.1159 / 000235956.
Baskovic M, Zupancic B, Dominkovic A, Cizmic A, Jezek D.
Correlation of Leukocyte Count and Percentage of
Segmented Neutrophils with Pathohistological
Findings of Appendix in Children. Int J Pediatr
2018; 6 (1): 6851-59. DOI: 10.22038 /
ijp.2017.26748.2304.
Bhatt M. Prospective validation of the pediatric appendicitis
score in a Canadian pediatric emergency
department. Montreal. Thesis, McGill University.
2008.
Brown, B.N., Badylak, S.F. The role of the host immune
response in tissue engineering and regenerative
medicine.
(2014).
Elsevier
Inc.
http://dx.doi.org/10.1016/B978-0-12-3983589.00025-2.
Craig

S.
Appendicitis.
Medscape
reference.
http://emedicine.medscape.com/article/773895.
Updated November 25, 2013.

SUGGESTION FOR FUTURE RESEARCH
Further research should be developed to assess the
role of other predictors in diagnosing appendicitis, especially

Eylin Patient characteristics and histological diagnosis in
appendicitis cases were based on the registration of
anatomical pathology department of FKUI Cipto

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.09.2020.p10576

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 9, September 2020
ISSN 2250-3153

Mangunkusumo General Hospital in 2003-2007.
Jakarta. Thesis, FK Universitas Indonesia. 2009
Er S, Comcali B, Soykurt A, Yuksel BC, Tez M. Diagnosis of
Appendicitis in Patients with a Normal White Blood
Cell Count; A Cross-Sectional Study. Journal
complication. 2018. doi: 10.29252 / beat-060207.
Ferris, M., Quan, S., Kaplan, B.S., Molodecky, N., Ball, C.G.,
Chernoff, G.W., et al. (2017). The Global Incidence
of Appendicitis: A Systematic Review of
Population-based Studies. Annals of Surgery, 266
(2),
pp
237-241.
doi:
10.1097
/
SLA.0000000000002188.
Goldman RD, Carter S, Stephens D, et al. Prospective
validation of pediatric Appendicitis score. J Pediatr.
2008;
153:
278-282.
doi
10.1016
/
j.jpeds.2008.01.033.
Goulder F and Simpson T. Pediatric Appendicitis score: a
retrospective analysis. J Indian Assoc Pediatr Surg.
2008; 13 (4) 125-127. doi 10.4103 / 09719261.44761.
Hermanto: Appendicitis in Children, emergency department
diagnosis & management. Health Articles, 2011.
Huckins, David S, Simon, et al. A novel biomarker panel to
rule out acute appendicitis in pediatric patients with
abdominal pain. The Am J of EmergMed. 2013; 31
(9):
1368-1375.
http://search.proquest.com/docview/1430634945?ac
countid=50257.
Ivan CP. Characteristics of appendicitis sufferers at Haji Adam
Malik General Hospital Medan in 2009.
http://repository.usu.ac.id/handle/123456789/21908.
Accessed November 27, 2013.
Jangra, Babita, Jangra, et al. Seasonal and day of weak
variations in acute appendicitis in north Indian
children. J of Indian Association of Pediatr Surg
2013;
18
(1):
42-43.
http://search.proquest.com/docview/1317919106?ac
countid=50257.
Kaushansky, K. 2016. Williams Hematology, 9th edition.
McGraw-Hill Education.
Lee

SL.

Vermiform appendix. Medscape reference.
http://emedicine.medscape.com/article/195652overview. Updated October 18, 2013. Accessed
December 2, 2013.

Health Office RK. Pediatric Appendicitis. Medscape reference.
http://emedicine.medscape.com/article/926795.
Updated April 25, 2013.

653

Obinna O, Adibe, Oliver J, et al. Severity of appendicitis
correlates with the pediatric Appendicitis score.
Pediatr Surg Int. 2011; 27: 655-658. Do 10.1007 /
s00383-010-2744-9.
Prasetya D, Rochadi, Gunadi. Accuracy of neutrophillymphocyte ratio for diagnosis of acute appendicitis
in children: A diagnostic study. Ann Med Surg
(Lond). 2019 Dec; 48: 35–38.
Robbins and Cotran: Pathologic Basic of Disease, 8th ed
Philadelphia: by Saunders, an imprint of Elsevier
Inc., 2004.
Santacrose
R.,
Craig
S.
2006.
Appendicitis.
http://www.emedicine.com/topic41. December 30,
2011
Salminen, P., Tuominen, R., Paajanen, H., Rautio, T.,
Nordström, P., Aarnio, M., Grönroos, J. M. (2018).
Five-Year Follow-up of Antibiotic Therapy for
Uncomplicated Acute Appendicitis in the APPAC
Randomized Clinical Trial. JAMA, 320 (12), 1259.
doi: 10.1001 / number.2018.13201
Saucier A, Eunice Y, Huang, et al. Prospective evaluation of a
clinical pathway for suspected appendicitis.
Pediatrics. 2013; e88-e95. doi 10.1542 / peds.20132208
Schwartz SI: Appendix, in Principles of Surgery, 8th ed. New
York: Mc Graw Hill Inc., 2009: 1307-30
Soffi, Imam, Barmawi A. Comparison of diagnostic tests
between leukocyte, neutrophil, and C-Reactive
Protein (CRP) values in acute appendicitis samples
and complications in adult patients. 2006
Victor Y, Kong, Bulajic B, et al. Acute Appendicitis in a
developing country. World J Surg. 2012; 36: 20682071. doi 10.1007 / s00268-012-1629-9.
Virmani S, et al. 2018. Role of Laboratory Markers in
Predicting Severity of Acute Appendicitis. African
Journal Surgery of PAediatrics. 2018 Jan-Mar; 15
(1): 1-4
Wang L T, et al. 2007. The Use of White Blood Cell Count
and Left Shift in the Diagnosis of Appendicitis in
Children. Pediatric Emergency Care, Vol 23,
Number 2.
Wesson DE, Singer JI, Wiley JF. Acute appendicitis in
children. http: //www.uptodate.com/contents/acuteAppendicitis-in-children-cli ... Updated July 25,
2014. Accessed August 07, 2014.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.09.2020.p10576

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 9, September 2020
ISSN 2250-3153

654

Xharra S, Gashi-Luci L, Xharra K, et al. Correlation of serum
C-reactive protein, white blood count and neutrophil
percentage with histopathology findings in acute
appendicitis. World J Emerg Surg. 2012; 7: 27

Author :
First Author – dr. Rizky Eka Putra, Surgery Resident,
Department of Surgery, Faculty of Medicine, Universitas
Sumatera Utara, Haji Adam Malik General Hospital, Medan,
Indonesia, Rekaputra85@gmail.com
Correspondence Author : dr. Rizky Eka Putra, Surgery
Resident, Department of Surgery, Faculty of Medicine,
Universitas Sumatera Utara, Haji Adam Malik General
Hospital, Medan, Indonesia, Rekaputra85@gmail.com

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.09.2020.p10576

www.ijsrp.org

