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Prevalence and Risk Factors of Complicated Appendicitis at Debaratana
Nakornratchasima Hospital

Waramporn Supattarakij, MD*

Surgical Department, Debaratana Nakhonratchasima Hospital

ABSTRACT

Introduction: Acute appendicitis is one of the most commmon causes of acute abdominal pain.
Without prompt treatment, it can lead to complications such as perforation, intra-abdominal abscess,
or generalized peritonitis. This study aimed to determine the prevalence and factors associated with
the occurrence of complications in patients with acute appendicitis.

Methods: This was a retrospective study utilizing data collection forms to extract information from
medical records. A total of 458 patients diagnosed with appendicitis at Debaratana Nakhonratchasima
Hospital were included. Data were analyzed using descriptive statistics and inferential statistics, including
the independent t-test, chi-square test, and Mann-Whitney U test. Multivariable logistic regression
was performed to identify factors associated with complicated appendicitis, with results presented as
adjusted odds ratios (Adj. OR) and a significance level set at p < 0.05.

Results: Among 458 patients with acute appendicitis, 65 (14.19%) had complicated appendicitis.
Multivariate logistic regression identified five significant preoperative risk factors (p < 0.05): age > 50
years (adjusted odds ratio [aOR] = 2.23; 95% confidence interval [Cl]: 1.11-4.45; p = 0.023), rebound
tenderness (aOR = 2.67; 95% Cl: 1.37-5.20; p = 0.004), neutrophil percentage (per 1% increase) (aOR =
1.09; 95% ClI: 1.01-1.19; p = 0.043), symptom duration before admission (per hour) (@aOR = 1.10; 95%
Cl: 1.07-1.13; p < 0.001), and preoperative waiting time (per hour) (@OR = 1.13; 95% Cl: 1.05-1.21;
p < 0.001). In addition, patients with complicated appendicitis had significantly longer operative time,
greater intraoperative blood loss, a of drain insertion, and longer hospital stays (o < 0.001).

Conclusion: Older age (= 50 years), rebound tenderness, elevated neutrophil levels, prolonged
symptom duration before hospital admission, and delayed surgical intervention were significantly
associated with complicated appendicitis. Early diagnosis and timely surgery are essential to reduce
the risk of complications.
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W@onv11 (WBC), dalasila (Neutrophil), aulwlas
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Qﬂiﬂizw’jﬂﬂﬂﬁju uncomplicated appendicitis Wag complicated appendicitis

Pudu(Feraz)/Anade + daulsauunngiu/

Adlsegu (Angegn, ARERA)

UA = Uncomplicated
Appendicitis (n = 393) Appendicitis (n = 65)

CA = Complicated

Total
(n = 458)

- 9y

ST

Avtinaniy (kg/m2)
INITHEN

MMSUINTBENEUVIENS

a v

4

fonseauld

fo1msendgu

a Vv a

Tomsnesde

WuvieadlaUaseilaainnisnag

Sr8ANRUTINNSNB UL

T5anenuna (B3l9)

SYELIANTNDUNIRA (T7134)

HANTIAMNSRIUURANTS
White Blood Cell

Neutrophil
Lymphocyte
Neutrophil-to-Lymphocyte Ratio

41.61+17.04

163 (41.48)
230 (58.52)
23.53 (20.38, 26.22)

281 (71.50)
113 (28.75)
184 (46.82)
140 (35.62)
123 (31.30)
129 (32.82)
15.0 (10.0, 24.0)

3.0 (2.0, 6.0)

13880
(11480, 16540)
80.0 (72.5, 85.8)
13.0 (8.8, 19.2)

6.1(3.7,9.7)

48.85+16.99

28 (43.08)
37 (56.92)
22.84 (20.32, 26.34)

44 (67.69)
37 (56.92)
32 (49.23)
24.(36.92)
21 (32.31)
36 (55.38)
24.0 (24.0, 48.0)

4.0 (1.0, 7.0)

15600
(12700, 18400)
84.4 (80.1, 88.5)

9.7 (6.2, 12.9)
8.7 (6.4, 13.6)

42.64+17.20

191 (41.70)
267 (58.30)

23.44 (20.32, 26.34)

325 (70.96)
150 (32.75)
216 (47.16)
164 (35.81)
144 (31.44)
165 (36.03)
18.0 (10.0, 24.0)

3.0 (1.0, 6.0)

14120
(11650, 16700)
80.9 (73.4, 86.0)
12.4 (8.4, 18.4)

6.4 (4.0, 10.1)

0.002°
0.808°

0.518°

0.531°
<0.001°
0.718"
0.840"
0.871°
<0.001
< 0.001°

b

0.310°

0.005°

< 0.001°
< 0.001°
< 0.001°

MBI, 1ATIeEEta ‘independent t-test, °Chi-square test, ‘Mann-Whitney U test
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(Univariate logistic regression) wuinfinanedadefidl
arduusTUn AR ldRS UL UUTnswIndeu
otailfudAymneadn 1iud engffistunn 1 I3
amuduiusiulemainanyunsndeuiiady (0dd
ratio (OR) = 1.02, 95% confidence interval (Cl):
1.01-1.04, p = 0.002) fUredldfianudssia
azunsndousnnIngiluifldussanm 3.27 Wi
(OR =3.27,95% Cl: 1.91-5.60, p < 0.001) N5/
wuensiuesdievdssiioainnisna (rebound
tenderness) Wislonainnzunsndau 2.54 1w
(OR =2.54,95% Cl: 1.49-4.33, p = 0.001) 282431
Fuilomsnousnlsmenuiafioruiutugn 1 99l

upudssennzwnsndeu (OR = 1.08, 95% Cl:
1.06-1.10, p < 0.001) A1 WwILLIAERAY1 (WBC)
fauduiusiunsiiannzunIndeussiitudAey
19@0@ (OR = 1.00, 95% Cl: 1.00-1.00, p = 0.006)
Asenazvesiilasila (Neutrophil) Fufinduiian OR =
1.07(95% CI: 1.04-1.11, p < 0.001) LazASoUaz VY
aulwles (Lymphocyte) fianasilen OR = 0.92 (95%
Cl: 0.87-0.96, p < 0.001) dns1duTERINTLATHA
sodulnles (NLR) fmnuduiusiunnizunsndau
agelvdAgy (OR = 1.07, 95% Cl: 1.03-1.11, p <
0.001) wazszazasanauNIfn (F3lu9) fikn OR =
1.05 (95% Cl: 1.00-1.11, p = 0.035) ewravmiinan
FuruSosnaloddmeada fansned 2
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LAE7 (univariate logistic regression)
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21N1SUHAS
A5UIANDE18UIUINE
a4
flonsaauld
flen1se1duu
fo1nsvinaldey
flonnsiurieadiovdssiiearnnisne
szpznasuflonnisteunlsmeuia ()
szuzna1senouIfn (Falua)
NanANRIULURNS
uudadanvd (WBC)
st (Neutrophil)
dulwled (Lymphocyte)
dnsnauilnsianedulnles (NLR)

Univariate regression
Crude OR (95% ClI)

p-value

1.02 (1.01-1.04) 0.002
0.94 (0.55-1.59) 0.809
0.98 (0.93-1.04) 0.569
0.84 (0.48-1.47) 0.531
3.27 (1.91-5.60) < 0.001
1.10 (0.65-1.86) 0.718
1.06 (0.61-1.82) 0.840
1.05 (0.60-1.84) 0.871
2.54 (1.49-4.33) 0.001
1.08 (1.06-1.10) < 0.001
1.05 (1.00-1.11) 0.035
1.00 (1.00-1.00) 0.006
1.07 (1.04-1.11) < 0.001
0.92 (0.87-0.96) < 0.001
1.07 (1.03-1.11) < 0.001
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nan1sinutadeiifinadonsiinldfssniay
wuudinzunsndou Tufuagldassniausniauly
Isangrunamnsny Ineldadd multivariate logistic
regression WU {iileny > 50 Y Imnuidsainldds
SN UUInIzwsNYougINIINgee aan 10
HedAty (Adjusted odds ratio, aOR = 2.23; 95% Cl:
1.11-4.45; p = 0.023) e1msiutiosdiovaseiionn
1307 (rebound tenderness) HiuAuEsanTI
WNINgoU 2.67 L1 (@OR = 2.67; 95% Cl: 1.37-5.20;

p = 0.004) Arfeparvasialnsfadiiudunn 1%
FuiusAunudsstenzunsndouiiiingu (aOR =
1.09; 95% Cl: 1.01-1.19; p = 0.043) SzezIAGLA
Bufernsaudauniunmssnuilulsameruadisnun
G?Tunﬂ 1 #lus fenudsadingy GOR = 1.10: 95%
Cl: 1.07-1.13; p < 0.001) kAZANAITINDUTITU
nssdann 1 lus duiusfuanudesiifindu
(aOR = 1.13; 95% Cl: 1.05-1.21; p < 0.001) NN
Tum15799 3

M19199 3 Yadeneunmsiidniiinadenisiialdfedniauwuuiinnzunsndeu tnensiwaeiannesladainnmean

(multivariate logistic regression)

Multivariate regression

Adjusted OR (95% CI)

018 50 TAuly
flonsidurieniievdesiionnnisne
lasila (Neutrophil)
szuznansudionsiounlsmetuia ()

S88LNANTINDUNIAR (T21a)

2.23(1.11-4.45) 0.023*
2.67 (1.37-5.20) 0.004*
1.09 (1.01-1.19) 0.043*
1.10 (1.07-1.13) < 0.001*
1.13(1.05-1.21) < 0.001*

1.00
1

0.50 0.75
I L

Sensitivity

0.25
L

0.00

T T
0.00 0.25

Area under ROC curve = 0.8799

0.50 0.75 1.00
1 - Specificity

gﬂﬁ N 91nN153LAT194 ROC (Receiver Operating Characteristic) ?JaﬂuLfﬂaamaﬂa%aamwuwwgm (multivariable logistic
regression) WU1 WUNALAS (Area Under the ROC Curve: AUC) winfiu 0.87
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1w

N1E9 USUNaanildeseninanida nstdanessune

1 v

Hoavia IuTuildangszuievesvios wagdiuiu
Tunuaulsaneg1uta SIURUIALEURIUANENAIS
ldRmnuane13inen nudnguiinldfsdniauwuud

ANTENINGOU TszeznakIfnuIunII (40 Wigu 30

A3 UITDIVIDININNI (30.77% WiBU 0.25%) 0819
fedAty (p < 0.001) szuzAINSlEaITEUILUDS
nauiiuIund (0-3.5 $u iy 0 ) urugudnans
1&Rannersinelvgndn (10 ey 7 uy) waed
37821aUULTIN VAU (4 LHBU 2 T1)
vnduUsil p < 0.001 Fasnssil 4

Y17), W@eLEBANINNTT (15 Wiy 10 1a.), wazhadld

M15797 4 Havean1sHdaLaueulseIUIanaIN AR dRavedUaesEnIangy uncomplicated appendicitis wag
complicated appendicitis

° v ' a ' =]
UNIU(BYAL)/ANAAY £ FIUUIIUUNINTZIY
Andisegu (Agegm, A1A1En)

UA = Uncomplicated CA = Complicated Total

Appendicitis (n = 393)  Appendicitis (n = 65) (n = 458)
SzgzaEIRn (W7) 30.0 (20.0, 35.0) 40.0 (30.0, 50.0) 30.0 (25.0, 35.0) < 0.001°
Gunandeniidesswineings a) 10.0 (5.0, 10.0) 15.0 (10.0, 20.0) 10.0 (5.0, 10.0) < 0.001°
insldaneseune 1(0.25) 20 (30.77) 21(459)  <0001°
szovnanfildangszuiedesiion (1) 0.0 (0.0, 0.0) 0.0 (0.0, 3.5) 0.0(0.0,00) < 0.001°
uriugugnandldis () 7.0 (6.0, 10.0) 10.0 (7.0, 10.0) 7.0(6.0,100) < 0.001°
Srunutuiiveulsamenua 2(1,2) 4 (3, 5) 2(1,3) < 0.001°

NNTIATIER univariate logistic regression
wumadnsvesn1siinldfedniavuuuinnag
WNSNGU LAA STaLaNidn (OR = 1.07; 95% Cl:
1.05-1.09), U3anaudeniiide (OR = 1.06; 95% CI:
1.03-1.08), n1sldanuszueaesyios (OR = 174.22;

959% Cl: 22.84-1329.09), svzaniildanssyuie (OR
= 5.79; 95% Cl: 2.02-16.62), Wusiugudnansléna
(OR = 1.16; 95% Cl: 1.08-1.25) uazsuiuiufiueu
15ane1una (OR = 1.94; 95% Cl: 1.59-2.37) A9A1519
N5
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M597 5 MlnneionnssladafnuuuiulsifeitanikaveinsidnlasueulsmenuavansAn ldRvesUa

complicated appendicitis dewFeuifisuii uncomplicated appendicitis

Univariate logistic regression

Crude OR (95% ClI)

p-value

SEULRAEIGA (WIT)
USUauLaonNdeSEnINaenga (1a.)
=1 1 1 v
finsldansszuetesyiod
SYYIAMEENYSYUEY0IIaY (Fu)
whurnuaudnatdldnis ()

U TUNUDULTINE VA

1.07 (1.05-1.09) < 0.001
1.06 (1.03-1.08) < 0.001
174.22 (22.84-1329.09) < 0.001
5.79 (2.02-16.62) 0.001
1.16 (1.08-1.25) < 0.001
1.94 (1.59-2.37) < 0.001

anusigwa

NMsFnEENUI Snsnsiinlddesniay
wuuiinmzunsndeuluguieilsmerviamnimng
upsTIvEINeYTorar 14.19 aenndesiumsvumIL
2530Un331 Mollie Ferris tazang” %qasq'jw A
unsndeuanld@Rsnaunulasesay 10-30 donndos
U Khattak et al. (2010)*° 9nm1sAnw e 663 918
Tutfaau nuinnmeuwsndoudy 1dhunn Govas
11.46) wagiludasins Sauay 7.84) Wunaainns
115UNI5NEI81%1 1A8TIUNUSATINITUNTNY Y
wvuadesay 30 WUlUlEIIAuLANA91998R5
ﬂmLmiﬂ%’auiul,wiazmsﬁﬂmﬁgu%uagjﬁ’wmaﬂa%’s
WU SEUUNISINDSUSAISNIENISANE Aduantnly
n15319gy J998A AT EgIue wagAUNToUYDY
sruunaesiarUe

NNTIATIERAneeladainnvan wukUle
fiftony daust 50 VUl Saudsadensifinne
unsndeunnldmssniauinnningiongtiesnitetng

NtlydAgy (@OR = 2.23; 95% Cl: 1.11-4.45; p =
0.023) @onrassiu Abdulrahman Muaod Alotaibi
wazAns 91glANNAUTUSIUNIINIEWNSNGRUN
T&Rssniau TndiAesiu Somrit Mahattanobon'® wuin
ogaust 60 TAulY farandes ifiatu (OR 1.93, 95%
C11.23-3.02) ag9itivdAgsan1siAnnIzunIngou
Wululainluninesassinen (pathophysiology)
nauKgeeedind dnwageinislidnunie (atypical
presentation) Vilvknndoaidadelsnartiusodive
asdusmiulsrneusnensenAutlaas uenain
il nnsfl lsnvau (comorbidities) iu Tspuumau lse
vaemdenila vien1ylnEess o19anaNEINTe
Yaa71aNelun1sAIVANNITSNLEY danalilsagnany
uAnamzunsndeuldietu fuiu massyengitae
Faust 50 VFuld Hutledeideadeanensal (predictive
factor) selsaldAssniauuuuiinnsunsndeudeidu
%ﬂﬁ’lﬁﬁgﬁﬂaigﬂﬁﬂﬂﬂu clinical decision-making
Tnsiamngludunaunns triage fivosanidu mathsz ¥
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91715 M5SeSARNgnsEUIUNTITadeNIn NEY
98 (imaging) LLﬁzmashé’miﬁﬁaﬁ@m

sovazvasialasaluldonlianuduiuseg el
Hedfiunsinlsaldfsnausuuiinmzunsndou
TngdlAn (aOR = 1.09; 95% CI: 1.01-1.19; p = 0.043)
NUEAIIUTIN Lﬁ@%@ﬁlamaaﬁﬂmﬂ?\laLﬁmﬁunﬂ 1%
szvlfaudeesnsiianisunsndoufiatu
9% egailtfudiny nansAnwi denadostuiy
Pl ﬁlsz‘q’iﬂ neutrophil predominance Hust e
NN a3 TINefid1fyves acute complicated
appendicitis Tneanzlunsdid gangrenous
change 39 perforation %ﬂﬂﬂﬁizﬁuﬁ’ﬂmﬁ\lagﬂ
NaUn@"” 911398999 Julio César Moreno-Alfonso
wazaz® wuln dalnsila daudunusesielidey
dfafunsialsaldfedniausuuiinneunsndeu
(p-value = < 0.001) wonaniidlewan neutrophil-
to-lymphocyte ratio (NLR) IA113@13150%111
T&Rsniaveiininnzunsndouls 80% eealsfinu
Tudamendassiner maiintuvesialasiiaduna
MOUAUDIUNATBITINNIEABNIIENITONLEULRUUNSY
(acute inflammation) Inewamglunmediiinsinge
wuafiSe (bacterial infection) Janulduseluldfs
Sniavsiadudou’ nMsianIuA1 neutrophil Tunns
#5339 Complete Blood Count (CBC) Fudundesdle
fide iegn waziiuselovdlunsussiliunmyguuss
yadlsa drulunsanussluasesiauniaiedlo
neutrophil $2UAUBINITNIIAGTNLAZAINALSIE
Wietaelunsinadeuay aununssnyegn i
Tnlamglunguilasdunnzunsndeuainldnadniay

svggnaBuiionnsnousnlsmenuna WWudlade
dostenmzunsndaululdfadniay @OR = 1.10; 95%

Cl: 1.07-1.13; p < 0.001) @PAAFDIAUNANITANY
nangatured Gao et al,, (2020)? wuinlugianas
1ain-19 fUasid13unisdnmdinia (hanade
nBuilenIsianaIiunIsine = 65 Tu.) 18R
nsiAnldRssniaunuuiinnzunindougeninegna
fifudday (OR = 1.075) Fsaenndesiuauide
994 Mahattanobon et al. (2014)"® wuqi15zee
nanAneIn1s >12 Falusdianuduius Suldfs
SNLEULUUEN1IEWNISAgou (OR = 3.29, 95% Cl:
2.25-4.8) 1 Jululainanuaidlunisunsunissnm
Wunauranuatedadesiudu wu nsldnsemin
09AUTURTIVRIDINTUINY DA UNR UL LY I
ANUNFINITHIARN NTBAISHDITEUUUINITAVAN
fiand

arnsiurieadiovdesiieainnisna (Rebound
tenderness) {Wudatuidssiifiiedfysonisiinlsa
&R sdnauLuUinzunsndau (aOR = 2.67: 95%
Cl: 1.37-5.20; p = 0.004) Jsaeandaaiuiuide
289 Mahattanobon et al.,, 2014'® Wu31N191539
WU generalized tenderness Wag guarding Fainmu
$2ffU rebound tenderness tBuilaseidesvesldns
SAlEULUUINIEUNINYoU (OR 5.36 uag 1.5 Ay
8190) wandlifiuinonisiiuienilevassiionn
n5na (rebound tenderness) tudiazviounanis
5ﬂLﬁUﬁ§ULL§ﬂUL§E}y‘U‘ENﬁEN %QLﬁﬂﬁ]’]ﬂﬂ’]i@ﬂaﬁu
Gummié’ﬂLaumﬂlﬁ?{qaﬁaaﬁaﬂmiau Tagiannylu
nsaRldRsiinsunnuieiinues nsnevaussiiin
nnMsrudeytesiasnduegunndmdsannng 2
anszsulaIeUszamIumIuduUInegEUNEY Bn
Hadenilfionnesuiemuduiusiae wndinasia
WU rebound tenderness Iuizazﬁﬁmauquuﬁuéj’s
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Fonerunnsasamuensioradudatitinnms
snauaiiulUlnatazilonainnisunsndeu wu
1&Runn nieilludesios sty nswu rebound
tenderness sluifigausiiniudifglunisitads
Dowtuwhiy widaduiaigiasenafesnsms
fne0ENI3 LA SOUABUNINT UL B VENLEEINS
Lﬁmm'wLLmﬂeﬁauﬁquLLidmum
szuzansonourdadutlededsefiduiusiv
mMainldRadnausuututoussadddyniana
(@OR = 1.13; 95% Cl: 1.05-1.21; p < 0.001) ADNARDY
fiu Tang et al. (2025)” JAs1g1ideYaa1N 28 N3ANWK
571N 512,881 518 NUNAMUAITINOUNRR > 24
Flue WinAnudssns ldRs niauwuududou (OR =
1.60) islon1ainnnsunsndoundssnga (OR =
1.51) warens1me (OR = 1.81) Wululadn Auaitn
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tive outcomes, disease burden) %ﬂﬂuwaﬂiw‘umm
1annsAnldRsSnEuLUUTUSeun U STz an
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Y89710911NN11 Aszurnaini1sida18seu1881Inn
urugudnasesldidingind uasilszeznains
waulsaneIuIauIunINegNltedAynNEna (p <
0.001) LﬁaLﬁEJUﬁ'Uﬂchu uncomplicated appendicitis
Fedenadoariu Abdulrahman Muaod Alotaibi® finu
IspldRssnaunuuiinzunsndourligosoulss
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nsinwndsiiteaerouliiiiuin AaldRsniauuuy
Fudeuliifisaiiuaandssionisiianneunsndeou
Beunduwindu uwiduiin nsznianisiidauag
NSNYINTTTUUFUAIN 10U IaTbunIsHIen USuia
Foniifesns MsguaRIEaesEUNY LarS UL TUT
Foauaulsamenuna duduusafiudfglunisnaun
NINGINTUALANNNNITARAEUE
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