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Abstract

Background: Acute appendicitis is the most common surgical emergency in the emergency
department, with an incidence between the ages of 10 and 30 years. Prompt and accurate diagnosis is
essential as if left untreated, it can lead to serious complications such as appendicitis rupture or intra-
abdominal infection, which can increase mortality. Technological advances and recent guidelines, such
as the 2020 WSES Jerusalem Guideline, have played a significant role in improving diagnosis and
treatment.

Objective: This study aimed to synthesize updated guidelines for the diagnosis and treatment of acute
appendicitis, focusing on a comparison of traditional (surgical) and new (non-surgical treatment with
antibiotics) approaches, and to analyze the impact of increasingly popular laparoscopic surgical
techniques.

Methodology: The study used a literature review method, analyzing research on the diagnosis and
treatment of acute appendicitis, as well as data from the latest WSES clinical guidelines. The study
collected data from published scientific articles in medical journals and recognized sources.

Results: The diagnostic guidelines for appendicitis have improved. By using diagnostic tools such as
Alvarado Score, AIR Score, and AAS Score, which can reduce the misdiagnosis rate, in addition, imaging
technolosgies such as ultrasound and CT Scan play an important role in confirming the diagnosis.
Surgical treatment remains the standard, especially laparoscopic surgery with its advantages of faster
recovery and fewer complications. However, non-surgical treatment with antibiotics in the absence of
complications has gained more attention because it can reduce the need for surgery and related
complications.

Conclusion: Accurate and rapid diagnosis of acute appendicitis is an important factor in reducing the
rate of complications and mortality. The use of imaging techniques in conjunction with clinical
assessment can improve the efficiency of diagnosis. In terms of treatment, laparoscopic surgery is
highly effective, but in some cases, antibiotic treatment may be a suitable option. Modern guidelines
should take into account patient-specific factors and the risk of complications.

Keywords: acute appendicitis, diagnosis, treatment, laparoscopic surgery, antibiotics
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FatfuldRasniauidsundu (Acute appendicitis) Wuannguesornisinresdisansiinutosiigaly
vosanidu Tnofanuluaueny 10-30 3 nsidadelsalddssniauidounduldgndeanazsiasinoulin
avunsndeu naneiduldRaiiunn viedumes Wudsdfgmss asilinssnudeddnamiduies
vuadioraiamsindosunsudeinld SnmadeTinvedldfadniavunnegiszana 5% TngldRssniay
Beundusssumilsnsmetiosnd 0.1% dagtulsaldfssniaudeunduy Sudufonifosiulunivesnsdsmsie
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1. n1531aae
1.1 n13W clinical score Tun1s3fiadeuasinuldfdniauideunay
M54 Clinical score wusnauailu high risk, intermediate risk ez low risk
e Low risk : @313 rule out appendicitis 16 tiesiald clinical score Faiuselenilunisan
nsdifatemeSedlagldsniu uavanlenaniserdaudnalni
e Intermediate risk : S fuazFawhmMATadeneddidiy
12ty Clinical score fil#lugfla) vaneinas léun
1. Alvarado score : fiinausin153d9dedsnsnsil 1 Tngarnsresunisdnvifunuindludiiesieladl
AZLUUNINATT 7 WA ﬁiamaﬁﬁﬁlé’avl,é’aqé’ﬂLaulﬁgnﬁaﬁaaaz 77 fuwimslidslSnudasunndlaae a0
AZLULBETEIING 4-6 uaw wuztlvidensaa CT scan uiin1sld Alvarado score H518MUnuINd sensitivity uay
specificity i1 Inglanizogabennianltluggeegsfiosszfann enadl false positive ldasld CT scan 3nvae
n53dads Yeguulaiuuzidlild alvarado score Tun1sitideldRsdniauideunaulugivg sauluisludioe

15a HIV wagfithedsnssd WeunandUiesnssdamnsoiideadenuigs waslionniseduldendeuldegudn

379711 Alvarado score for appendicitis

Symptoms Score
Migratory right iliac fossa pain 1
Nausea/vomiting 1
Anorexia 1
Signs
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Symptoms Score
Tenderness in right iliac fossa 2
Rebound Tenderness in right iliac fossa 1
Elevated temperature 1

Laboratory findings

Leukocytosis 2
Shift to the left of Neutrophils 1
Total 10

1-4 Less likely, 5-6 possible,7-8 probable,9-10 very probable

2. AIR (appendicitis inflammatory response)

TNUINIFINIRYAINNTIN 2

A1519% 2 AR (appendicitis inflammatory response) Score

Yomit 1
Pain in RIF 1
Abdominal Defense
lonwar 1
Mild 2
Severe 3
Temperature >38,5 C 1
Segmented Neutrophils
70-84%% 1
>85% 2
Leukocytes
=10.0-14.9 x 109/1 1
>15.0x 109/] 2
CRF
1049 g/l 1
=50 g/I 2

AlR sum 04 = low probability; sum 5—8=mild probability; sum 9-12=high probability;
RIF=Right Iliac Fossa, CRP=C - reactive protein.

3. AAS (Adult appendicitis score)

TNaUNTINIRYAINITN 3
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A15747 3 AAS (Adult appendicitis score )
Adult Appendicitis score (AAS)

RLQ pain 0-10 = low
Migration of pain 11-15 = intermediate
RLQ tenderness 216 = high (218 = extra high)
Men or 50+ women
16-49 women
Guarding
Mild
Mod/severe
WBC count (x10%/L)
7200-10,899
10,900-13,999
= 14,000
PMN (%)
62-74
75-82
=83
CRP in case symptom < 24h CRP in case symptom > 24h
4-10 12-52
11-24 53-151
25-82 = 152
=83

Jagtunuzt Wy AR uaz AAS TunsitedeldRssniay

lunsdliin luithmnefadiniifiongsening 1-16 U & clinical score il
1. Pediatric appendicitis score (PAS)
finausinsitadedansei 4

15197 4 Pediatric Appendicitis Score

Cough/percussion 2
Hopping tenderness in the RLQ 1
Anorexia 1
Pyrexia 1
Nausea/emesis 1
Tenderness over right iliac fossa 2
Leukocytosis 1
Polymorphonuclear neutrophilia 1
Migration of pain 1
Total score

Appendicitis unlikely <5
Appendicitis possible 5
Appendicitis likely 26

RLQ: Right lower quadrant
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2. AIR (appendicitis inflammatory response)

3. Pediatric appendicitis laboratory score (PALabS)

Parameter Score
Nausea 3
history of focal right lower quadrant pain 4
ANC of >7500/]LL 7
WBC of 210,000/L a4
plasma C-reactive protein (CRP) > 10.0 mg/L 2
calprotectin (CP) > 0.50 > ng/mL 3

Nnsnyineny 2-14 U fusheenmsuinsieadsundunarasdoinduldfssnaudoundy o
¥ score MV dtheselafirnudssiienduldfsnaudeundu nan1s@nwinuin PALabS <6 i
sensitivity 99.2% (95% confidence interval [Cl]: 95.6-99.9) negative predictive value of 97.6% (95% Cl:
87.7-99.6),ud negative likelihood ratio of 0.03 (95% Cl: 0.00-0.18) luyadeyansivaeu FI3uasUiIPALabS
aunsalivihuehfthedinmelesinnudssiiaduldfssniaudoundu uasaunsogualasnisdanneinis
5]

1.2 n1514 serum biomarker Tun1538adeldRsdniay

v
=% ]

Tuglngléifinisld C-reactive protein (CRP) w9aelun1sitade lnenisideuudasigedu saduin
Honu1igs ludthenfiennsunvisadessuun deansansuiugielmidadsldfdnauldgnieunniu
ludnAfinasld CRP wuiu wenandudadinasld procalcitonin uae calprotectin taelu i Uae

intermediate risk 7131 negative serum biomarker mmmﬁﬂlﬂlﬂuéjﬂ’m low risk &1

1.3 N159UREN199E NN
Tugllngiuasiindndudosdmsanadsd@inelunsdiiiu intermediate-risk Tnpuuzahlyivh ultrasound
Judusuusn 61 ultrasound Towalddaaunugdilvh CT
Tasn15vin CT aAnuwiausening low dose contrast AU standard dose contrast Tnalusngniu
FafuTauusilild low dose contrast tioanU3uuansisd daudiduding high-risk Aifiorguinnt 40 U Ll
FodldSi@inelunsitadeldfadniau
daulunsdliifoidu low risk usifienisurnviessnunilimeasnsadsmsiamesading e
RIEDL
Iuéjﬂwﬁy'qmﬁﬁuuzﬁ’ﬂﬁ ultrasound ususuusn uagld MRI Tunsdifl ultrasound Tiidhiau
2. nM35nw &R e naunuulifnnazunsndoudrenislusnda (Non-operative management of

uncomplicated acute appendicitis)

2.1 nMssnewuuliinngna
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Uaguuusihlisnuldfsdnauaaenishienuiiusuazlifawindn (conservative treatment) Tu
nsalngUaeliinnizunsndouveldfsdniau Felaun abscess, phlesmon 3o perforation waziUledaalid
N139593NU appendicolith ws1zN13$N¥IRIseUfTIuelinizunsndoutasniinisiidned1ataau lnewieu
D 6.5% ludsnudeenufitug du 24.4% Tudildsunisnisn

Tngdviunef usuenindlenia conservative treatment @t5alaun n1sdigaumagdsnanienund,
durhgudnansld@adn warflonnisvinuiuinndd 24 Halus deuwnlsane1uia

1 I3 v gj |3 1 o Yo .
agbsimulugiessnsss Tuuudilishwiuuu Conservative

2.2 Asmssnenldnsdniauuuuliiinnizunsndauuuulirnnanangnfaisia

q
v

wugihliejiuzmanasaidendiduszozin 48 $alus vdantuddsuduejiuzuuun
Bnuszanas 7-10 Su tnseniiuuza iy lun
e Augmentin 1.2-2.2 ¢ g 6 hr
e cef-32 ¢ OD + metronidazole 500 mg g 6 hr
e cefotaxime 2 ¢ g 8 hr + metronidazole 500 mg q 6 hr
TunsalfiffUaefiusi beta-lactam wugilly
e Ciprofloxacin 400 mg g 8 hr + metronidazole 500 mg g 6 hr
Iuﬂsﬂﬁgﬂwﬁm&iamiam‘ﬁa Community-acquired ESBL-producing Enterobacteriaceae Wwiginlildg
® Ertapenem 1 g 24-hourly %39
® tigecycline 100 mg initial dose, then 50 mg 12-hourly
3. anaansHdaldfsazauaItlulssneuna (Timing of appendectomy and in-hospital
delay)
3.1 nsinldRsduinnazunsndouvasldfedniauviol
msedaldfsldaisiniu 24 %Imwé’wmﬁﬂﬂaﬂuauiiqwmma wszazvhlifnanudsddunisin
Hovownarindin sufadiuameunsndou wu WERwusnduiu venanilufihessessdinuinsingadnlals
dwmareduneveaisnluasas laedduiniinssdiasdonnyldfsnay widadedeldlddnau annnseg

81115 138911 ultrasound FneuRazilUEdRle 9l lladsiAu 24 F7lug

4. MI3NWINWNTSHIAA (Surgical treatment)

4.1 \W38ULiiguszni9 laparoscopic appendectomy (MsWdaldfswuudaandas) Au open
appendectomy (nMsendialdRnuusirgndn

Jofv04 laparoscopic appendectomy 1igufU open appendectomy #o Iamaamsﬁaﬁaaﬂi? Uan
Hounin srezlIaINIsUaUlIINeIUIateeN I

o1duv04 laparoscopic appendectomy LEUAU open appendectomy fe 1g1aa161dAUIUAI
Alda1eaend Tenmanisiiviuasludewisannnii

ﬁﬂﬁu’ﬂu{]mﬂ’uﬁaLLuzﬁﬂﬁmﬁm laparoscopic appendectomy 1111191 open appendectomy el

Alnguaziin sslufthenfinngldfwuuliunsndaunazunsndou
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4.2 W3yuilausendng laparoscopic appendectomy iU open appendectomy TugfUqguns
dszian

Laparoscopic appendectomy #n31 open appendectomy ag1sdataulugUiediu fliegeeny uaz
fefiflauszsii Tnsanunsnandnanisme naiannzunandeu anmsfndovesunaninin sauluian
srEzAlUNITHIAA Lagn1TuaulsIne U

4.3 W3guiBusEring single incision AU three-tocar technique Tun15%i1 laparoscopic
appendectomy

Tnestedesedefluszansawlunisunfinuminfy us three-tocar technique wilonanlundldinannis
NdRdundn seRumsUaandsridaesndt uardnsunaridafingedosnin §ewuzilild threetocar
technique Tun13616A laparoscopic appendectomy

Tunsdlfaeinnsidenldszning single incision iU three-tocar technique Tflansanauiinwzaes
WHNERHAR

4.4 M33nwEUIBNEHGAR laparoscopic appendectomy wuugUguanaiuisavinlauialyl

ns¥nwiendengda laparoscopic appendectomy wuugUlguenaiunsavilaetaUasade il
duameinandou viafusammanlsmenuias uenmnimssnvuuitheuenddldaliieisint ua
lnsiusanderidnrninsnaae

4.5 W39un1s suction AUAS irrigation Tut;:iﬂ'Jﬂﬁﬁ collection Tudasiag

Tunsalfduldfsdniaunuuunsndou Jamneia phlegmon, abscess 138 perforation WU31N390
wues (suction) livesag e fifisamelunissnu collection lisnduardasinis irgation Inests 2 353
Uszansnlilunnsnsiuludewes intra-abdominal abscess N15ANI av0IUNARIRA warsveziIATNTTUDY
T5amenuna

4.6 N13AN mesoappendix AI8ATNITAY 9

YagUulunisiindn laparoscopic appendectomy figunsaidaglunisidianaieegis lawn endoclip,

endoloop, electrocoagulation, Harmonic Scalpel kag LigaSure 1 g pUns ol Wanuad na1aunlle s
Usgannmenstulusirewadng wavnnvunsndou tnefi monopolar waz bipolar i cost-effectiveness 7
qqﬁqm finnnuaende vildsangs dnmzunsndous snsn1siasultindauuy open appendectomy #in
aglsfinuiideuugiilunsldgunsalluuisaniunissl wWu Harmonic Scalpel uay LigaSure sinagldlunsdli
&R dunuy gangrene v3e i mesoappendix Uan insidesiinginunrudeudes Sdllomaaneiiede
soUTe lAtpeni

4.7 wallan1sUa stump A287350157199

Tunsendia laparoscopic appendectomy 33n15Ua stump vasld@dldvainuaisds wu endoloop
stapler 139 ligation

Tun1sAnwinuzinlnle stump Aaen15l4 endoloop %38 polymeric clip ﬁgﬂusﬁmjuamﬁn 1ny
polymeric clip §i cost-effectiveness fiwilania LﬁmmﬂLﬂuﬁgﬁﬁﬂizﬁm%mwLLasmmgﬂ THamsindingu

Tuvauzin1svia suture ligation AN11I59U 9 Tuldvasannizn1siadeluUSMARAR
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wonniidedinaiieuisnisda stump MENISHN UN1SI inversion WuidesegafiusEans AN
ladsinaitu Bnsfamanniftesegnadenddldinaridatiosndt fludausindt suludufaniae ileus I#tiosndy
srwaztuS szl leation Wiy

4.8 msldaneszune (drain) waamseindnldRsifinzunsndou fanusnduwiold

Hagtuliuugthlildmossnendaimaivaldnisludnguanin ilesnnuindnmnafanuesly
destendlaiautunslildaeszunglisnaiu Sndufusrezinalunmsueulsmenunadngae sauludsly
fuaodin msldmeszunedailiFeddouduanfiadu srevnalumsliofiuniutu dosahaems
wuTude

4.9 dastuunanndendsindauuy open appendectomy

154 ring protector anunsadesiuunaindonduingald Tnenaslduuy double ring protector &
Usz@nsnmannniinsld single ring protector

ML ULNALUY subcuticular suture WuASALUzlign wsredosiuunafinige msiia seroma
wa abscess TS IMINARGALS

wona1nd Saflnsdnwrinnisii delayed suture Lild9reann1siinunaind ondsnda usiiiy

szaznawazAlganglunisuaulsaneuialaglusniy

5.m3UszdfiuldRsszndnenssingia (Intra-operative grading of acute appendicitis)

5.1 score Tunsusziiuldfsszninsinda

Hagiuinmsuszidudnuazvedldfaiineseninamsinga Tasfinausisng q viareinast uaswuiinis
Usziiudnuaizvedldnwnemliifismeioridadelse annisinwimuin 70% vedld@aiinuszminenissinda
Ju complex type wszaztumsadstuievesldisunsramamensiendudeisniu

5.2 lunsdifldRsssuinsindngund Sndussdesindnldnsieviel
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Fig. 2 Practical WSES algorithm for diagnosis and treatment of pediatric patients with suspected acute appendicitis
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