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Amag

Gilinimiizde ¢ocuklardaki apandisit olgularinin ameliyat dis1 tedavisi konusunda artan bir
egilim vardir. Bu egilim karin agris1 olgularinin operasyon oncesi donemde dogru tani ve
simiflandirma ihtiyacini ortaya c¢ikarmaktadir. Tibbi gerekgeler ile Ogrenebilecek basit
kavramsal karar verme modelleri yaygin olarak kullanilmaktadir. Karar agaclari, yiiksek
siniflandirma dogrulugu saglayan giivenilir ve etkili tekniklerdir. Bu ¢alismada karin agris1 ile
bagvuran hastalarda apandisit olanlari; apandisit hastalarindan da komplike olanlart makine
ogrenme algoritmalari kullanarak ayirt edip edemedigimizi test ettik.

Y ontemler

2010 ve 2016 yillar1 arasinda karin agrist sikayeti ile degerlendirilen olgular ¢alismaya dahil
edildi. Olgular saglikli kontroller (Grup 1); kabizlik sikayeti ile bagvuran olgular (Grup 2);
invajinasyon olgular1 (Grup 3) ve akut karmn olgular1 (Grup 4) olmak iizere dort grupta
incelendi. Son grup ayrica dort gruba ayrildi: yanlis laparotomi; komplike olmayan apandisit;
apse olmadan komplike apandisit ve apse ile komplike hale gelmis apandisit. Komorbiditeleri
olan ve kan sayimi ve / veya patoloji sonuglari eksik olan hastalar ¢alisma dis1 birakildi.
Olgularin demografik verileri, preoperatif kan analizi ve postoperatif tanilar1 incelendi.
Apandisit hastalarin1 saptamak i¢in ¢esitli makine 6grenme algoritmalari uygulandi.

Sonuglar

Ortalama yaslar1 6,84 + 5,31 yil olan 7244 hasta vardi ve bunlarin %82,3'0 (5960/7244)
erkekti. Test edilen algoritmalarin ¢ogu, 6zellikle dogrusal yontemler, benzer performans
Olctimleri saglamistir. Karar agaci modelini kolay yorumlanabilirligi nedeniyle tercih ettik. Bu
algoritma ile apandisit hastalarin1 egri altida kalan alan (AUC) %93,97, dogruluk %94,69,
duyarhilik %93,55 ve 6zgiilliik %96,55 ile tespit ederken, komplike apandisit olgularin1t AUC
%79,47, dogruluk %70,83, duyarlilik %66,81 ve 6zgiilliikk %81,88 ile tespit ettik.

Sonuglar

Makine 6grenmesi yontemleri gereksiz operasyonlar1 6nlemek ve hem hastalar hem de saglik
sistemleri i¢in apandisit yiikiinii azaltmak i¢in yeni ve etkin bir yardimei tan1 yontemidir.

Anahtar Kelimeler: Apandisit, makine 6grenmesi, yapay zeka, nonoperatif tedavi, cocuklar.
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Aim

There is a tendency toward nonoperative management of appendicitis resulting in an
increasing need for preoperative diagnosis and classification. For medical purposes, simple
conceptual decision-making models that can learn are widely used. Decision trees are reliable
and effective techniques which provide high classification accuracy. We tested if we could
detect appendicitis and differentiate uncomplicated from complicated cases using machine
learning algorithms.

Methods

We analyzed all cases admitted between 2010 and 2016 that fell into the following categories:
healthy controls (Group 1); sham controls (Group 2); sham disease (Group 3), and acute
abdomen (Group 4). The latter group was further divided into four groups: false laparotomy;
uncomplicated appendicitis; complicated appendicitis without abscess, and complicated
appendicitis with abscess. Patients with comorbidities and whose complete blood count and/or
pathology results were lacking were excluded. Data were collected for demographics,
preoperative blood analysis, and postoperative diagnosis. Various machine learning
algorithms were applied to detect appendicitis patients.

Results

There were 7244 patients with a mean age of 6.84+5.31 years, of whom 82.3% (5960/7244)
were male. Most algorithms tested, especially linear methods, provided similar performance
measures. We preferred the decision tree model due to its easier interpretability. With this
algorithm, we detected appendicitis patients with 93.97 % area under the curve (AUC),
94.69% accuracy, 93.55% sensitivity, and 96.55% specificity, and uncomplicated appendicitis
with 79.47% AUC, 70.83% accuracy, 66.81% sensitivity, and 81.88% specificity.

Conclusions

Machine learning is a novel approach to prevent unnecessary operations and decrease the
burden of appendicitis both for patients and health systems.

Keywords: Appendicitis, machine learning, artificial intelligence, nonoperative management,
children
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