[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

/// e Th wbaligs

u.«Jlé c:l> ui..zﬂ—c,...w em‘g}:
A Sl shlag Slus 5 Ko f,lp NEEHN

Iran South Med J 2017;20(4): 339-348 (\vas Q\J 5 ) YT - YYA amino F o led e Jle

E a0 igh 3 00w b 3> Cams Wl yig) audeid
"(MD) 631 8l g _oizes < (PhD) (651 ,eali S ' (PID) (5,0 Loy N (MSC) siomaim ot i (Sn oo

'Q|}3_| gg)‘}é gQ‘,@J ‘;;.ﬁ:}; r‘,.\.é o&sls sﬂ}:‘jﬁ RCEH N g‘éﬁl}; @h}}ﬁ‘ e};‘

f)|}3_| gf)‘;@.‘i *MW‘}":& f‘,.\.é NtEHN ‘L)")'M'WMLS}’ f)uu)la.ﬁ (P IE ;f’lﬁdi"“-‘

QONY/A tdlae 5 5 ds —40/0/10 tdlae <l 50)

s AS>

o Jor S ElE pESELT s Loku ey I35l & (oSS G35 b Oy Baxl e e o 5l ol Coms LT 14k
osr S i) 5l ealiiul el a5 BB (550 0 b a sSKLT Ol s ¢ preid 0 SGE sla By, gl s b el il
&JWQ%JIAJQ&:&MMJ o5 el 5 A e |, OL&JA}M.\;JJ} Ll g o seile GJ;AQ;J}W
s osliznl o sla doly 5 (6500 b oIS KLT Olgme 2ALS 5 sl S il G b sl o kb asiis 4
B 53 5 559135 (it e Gl ite (GBI o lacs ey (panas O e Malllae b (glarw s oty (b ila B, g ol se
dod S B g Ol ylo 3 VAY Jlu b a5 Gl 5555 31 3590 YAV s o)l Olaasiis o g 5 (suhiwd Comd S
RS S g it a6 lene b Ol s HL‘MW.&A‘}N‘J esls elfa‘l.; K g 0k do‘,:S.JJLJJ.Q.;JaJAA
A ealaal de)‘%W}W&WL’ 6\.&&5-[.5 J" .\.l:; MW}&}LAAHMAJSM&

aS 59 o5 A0 9 Ao ;3 AP/Y (Ao 5 AV/Y Come g aadin (bl (6,18 )h)'.‘&?‘:t‘(":"”-""j‘ ol Cowsay o teail
sl 3l s LT e 53 0T i 5 Shes Kl

J.\A\f‘:\’ %&Hiﬁﬁi’i}} ™ f‘)‘b QL.....'..Z% )‘:ﬁ m—;uw}‘ e:u.’;.ahtsg:»afb‘j‘;a @uu:wlbdﬁf@
B Ml Fia e Sloys Slaau e 5 (5w Sde S ()5 b S HLT I S s (g 4 el

erble 653k (B g i gh Oy I3 pomile (atdS (e kil g AdS O 51

O Sy p e oKy Koy Slay sl o5 5 0l >
E mail: triplex. nmm@gmail.com


mailto:triplex.mmm@gmail.com
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

VWAF OLT 5 g /¥ o5led /iy JLa

Sack s AR

oo (V) Kles 5o s s> %J‘;LT LRSS
)J‘)}ﬂev\,icwlﬁhhﬁ dij)_}}.)\)jﬂdhbojm'x
)ijﬂ U‘;}) Qbﬁ d&t,a.b-\ B C,._.M»LM;- Q‘ﬂ (V)
5 Ao M EOY o o 5w Calisie Oladlas s
(A}V) Sl 03 5 .Lp))/\' G Vo

K S Solapnsal gy, Ol
S ol wjlwb)bﬁdb)\ ‘J‘“".’.\ LJA}L@:J:P L}:'j)
Olpe 0 5 axils 35y 5528 Jloys S1e x5
b g BT sl s sl (13 32 25
(Ao ys AV=45) gt L 235 3 355 55, 00 LS
sladsl s RIS Sl G Ay oSl e
)‘ oslanal el fbu\ sdxe ladlze ‘_;19 NG u;l.@,ﬂ\
oSBT b G LT 2y s Sl 5w
L) ol osls JalS g 5 LB Ol 4 |, e
kool 03 s B sl Sl 5 Y
3ylpe cpl w0 Of Calre Sl sl o3 S 4 o pashis
L).pj’.ﬁ BL ‘) )LQ.:J. U::J}) U’»i\ :‘>JS a)L.i':\ Q\j:L;a
o fl?;"‘ Loph e o 8 Slanl, Ollals
oalail J;L; )‘J)L.: LsLﬁv_)b- J)jﬂ DL LK:A-\N‘ )L:M...: k}i'))
Sl GuF g8 0 e ol Bl 3 )T e
MJJ‘AjlasﬁjJ\Jé\d@ﬁqu)}ij)s‘u;
ol plnil 5 G s 3 Gloss milig S
Y St Ol b eSe e 4 S
(V) s ls

Sl oS8 Sobnsal Aus s S S L

S 3sb e Sl g eslinad sl Can LT Lahis

! Appendicitis inflammatory response score

PR PP

S Ghlen ¢l p aets sladlea! o YL SIS
ol ilios) bt 4 WS slasys L
Al 3l S 0T s 4 5 sl oy ilT S e
IS ELT o ges 0> sl e sl
s Jsb 5 sl Can LT 4 Sl Jlaxs (V) ol
e Yo B Ve i 53 aS sl 3515 do)s
dos3 #IV LT gl Jlazt cpl ol Jates 2
p33hms ;3 0l g ad 5 es g Aoy M Lagils 6l
(V) cl VL S

BIRETS SV SN PR ¥ W | PRI
@ aS Sl s pie el 5w LT Olgdl Jlexs
S Sl Ll Gl YL Saas el codd les
il Gl N pd e eslital oS 5 D se «
oodd ol aseis dolp ol waler YU
S b Gl sad glagtann Sl eslizal L Ol 5 e
o3liial sl oy LT el ) e sle e Sl
S esud e 35 S e 5 Fade S
2l Bl Leg  (Mantrels)  J sk
s SIS sy oml Al slel, (Alvarado)
e el gl ol L glaadl o)
G osshdl pasis o3y Ciloe Slalas
SIS0 ad sy ((F) Lles S 5158 Ao ys AY=VA
RO RSN TIP3 A, )_»bjﬂ
(F) ol

and 35 S LT gl STy S e g,
s poize O 53 oS sl ol bl 3l T 25, @
G b NS S s Al s sl
srs ol LB 5 0) ol a5 B s ase Ol ge

@l Cdsds b oS sla hs,

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

YN /ol G T g aeds

b‘)m}@f""ﬂ‘

LS S O g cxll cgr asis
s L old S gla Sy Sl eslad
sl ol opl il 4 SWS g (IS
e SLIKS 5 e ol e S5 opl .ol o
33 &S Cl JAK..:‘,.:LA‘}T sl 5 oL ololee
50 Dl WS L e (5180 0 glaptn
e Jold Lt ol S e 1 eslind
e 9 Ll SIS0 pod s 3315 ()18 e ya

AL e 3l e LT el (6,108 e
S els rasn cpl s el eslimad sla S
3 e 4 Sl (1Sl s e sl S5
SMsS ¢ gazma 3 ik S aasie O 5 AL
sl sl oo LT asis gl S ol S
Lilke e s ala Sl oy V8 Jels s
al 5,0 ‘V"{'i ool St aU o ,2lge 555 15
SRR A Y W SN Ty ‘vﬁw oy Sl
e o w cld (oledlg (s S
Sl 4l Kusy8 (Smss, OKSLE da fds 55
Ldm,\);\jguhg‘t\p\g@@;‘y?&;wt,

Cale iz o SNy B s
sl Sl sla S5y s opl £33 i 5
Wbl ey el 8 5 IB
Sl paaal Vo HSde 3 (2l 5 2l
plel Sloys el eaass G Oliwlen 4
o 2 S i peodte dgd 5 SWL (f) e
DA (gl ¢ i 3 glap 3 JalS (5T e
5 bl Sk bl sl e ls sdal o,
S 2 S5y 5 ks A aelos Jlas Lol
Sl AV i )l il Obolial Ll
Ao Iyl Ll jasiie (dadls sl Cann kLT

ol 0 kile a3l e LT ke e s
awls 3 sl G bl olzdl jasils ds)s
Sl OLBT Sl in ol e 53 Lo s
OV 5V )

) 258 0dss @udz;au J\JL Slaalin 5 caliss
s g ] KBS Glaallss 5 WDl alven
ua.”o'r..ij JJ‘}J& < slae (JW 9 3,lL 3429
(7)) S ke 1 sl e LT

e e Ol Pl (Vb ez 4 g L
gdhlf.\ijb 9 L;'LSJJ JS\_/.A BE La)..a;r.a u’"‘.‘jJ)‘
3 Sobpnsa b ebsl O35 0L
ol wx@ PN ENGIVE SR U SNGVE PN E
S s il 55 a5l sl
rlite (s BT sl 4 SaS S 8 s
s Sl 4 Ol 43S sl i sl Sk
el 5l Sk 5 mliosl s L lew Bl
AOF) 5 Al g e g g>>)§ s daj.S.,\.,Lﬂ

N3 ordle s S eslinal GRasl cal 5l s
s s SLSUSS Sl (S Olse 4 Ol
ol e ol ) Lai 4 S8 Gl
Olpe ialS (aseis Ol il 5 Coww
Slaaysn 5 bl 5 (5o50 08 oS AL
S ol Sliwles

L Sy 93l
S Golers dor 3 Shas anslis candlas o) 51 s
a3l LT aseis s Olady Sl il
S sy fﬂ ol plowil s 5l planl A e o
Sl Sns s Golen Conle 3550 > il Db

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

VWAF OLT 5 g /¥ o5led /iy JLa

e Al A Sl s sl e
ol OF lins 41 5 038 53 S 1y (s 5 il
23l ey 53 S w Glate b Sy opl S
A 5 S WOaus opl o e &S G se

ol 35 Dl sdis LGS il Sl
ES Olse o Teled gl ml 51 sy ool 0
Silwang ¢l b eslinad Olizly s o ibe s
Gl p 5 5d gilaang O gt Jldie L ot !
53 by s pidile @t 5 ,Shes g b))
53\l k laie Kfold cross validation s,
Coeo Sldde V Jad sl s an S L
4 Oltdy OB poedle gt dasile 5 Sl

g e el QLA il sla S5 sl ()

Sl & aasin 5 Camwlas (oo polin (V Jgu

Olds Sl popeila o 93 —alises 6“;}&3 Sldas

apdin | Cwle | e PPIES RPN SAPIRTS
(40y3) | (doys) | (d)s) sl Sy T

AV M ASIV N

AV/O % AN/ \Y

AV/D 49 N W

A4/$ q) q./% Ve

av/A 4Y/0 4Y/A \0

LRVAY a5/Y 0 \&

2 AT sl Sy A s 0 Y Jsdr o
Jsd 5 2l e oS Cloail s 5 Shes
r.l'.w.:..u dasla CA.:MLW;- e ulf”&x B8]

el o 0l QL';.: o ‘_5>-(J19

S 523 Dok 0Lty L1 10dle e 3K (Y J g

(M2 2) aasiin | (Mp,3) Sl (A2 3) Comp

OANY £4/4 #8/4

% Radial Basis Function (RBF)

S Silutingy 5 amlie (isel T3 e s
Lledd ealanal

s &S Sl Sl @}T@? o caalsl 5
aesls d)j@,? G Llazz $ 515 e S LT Les
Sase WAY bels rags bals oL s S sl
Jos w4 Jl Uk 0 Sl Shiles
Llazs S 15 e Sl

3 o8l s 03 Olle Sledb 61}1@? P
Sl e 31 0Ll el (s3I0
Sleslizad L g 5 tile 3L ale e oLl (ST S 0
6))1@7.' Al el sy, led 5 il S
23 8 el Sl

Ol slas 53 0k plonil (Lo o S LT sl 0351 oS
s Ysb daesls LS)}T@-? 23 Pl Cus o ¢ ke
S Gan pde (3L pasis Aol 05y
(>l Olawase 5 Ol e o 51 & 5 b s
sy sdd &S Sledst O 4 = Sl 4o 3 gd>ee

g s ol

sl 56T

o obaly Sy el S 1l Bl s ol s
O el edd eslinal Laesls guvaib ke
sS4 besls gduadd 5o paen 5 Shes
23 S 1B alie 5 oLl s il sla S
G0 3l gluad b s s Slas oo oLl 6l
s eslazwl Kfold cross validation

sl b Olaly Sl ile e b sl
S raman 5 JS o6 o555 LY 53 W0y, s

e B3 s ashe &Y 55 59 g0 S0, 5

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

FEY /3l o il g s

BLEREE Y GM@J‘MQYB)LQM ‘_)L:.ﬁ
&;MJ)U 9 Cew)yd Lgl.éﬁ;h:ﬁ Mdws Y JJJQ-

e Suakb 5 SSAL pais b oSy
Wl ol 63l OLES Olly Jlsyy edle

oyl g Gy slapadeds slaws (7 Jgue
[T 3, 5 . I
T a A‘ ry x)
3 I 3 A 2 :
+ 3, . 4,
$3 | 23 i ) i
~ Ay , 2
vy -
YA as VAN )
sl Cnm L]
[VARVAZS) YAGYALY)] (AT
¥¥ A j
b LL
AL ys0)) RTINS =T o
740 AR RATAL RSN

(s 4 b 0 Confusion matrix ,,; |s& s

2. ) ;}i) \Vd st‘ “ oLl L}}-‘JJ? )‘-’j u:":"l"

sl a.LJ

Confusion Matrix

QOutput Class

1
Target Class

)bﬁb‘:‘n‘ (e dasio § Cawlu= (Cowo MJ:LA Q L}i_.:.
SV a el olaty

03 Oletdy Llspiedle @t s Ses ¥ Jsds s
anslie G55k A b Wl 5 Dl 550 5e guadl

sl 03 S

S onl 831 oL s bl Sl el b
SALT Jes & hlew 5,50 A Sl &S eI
VI/SA  Lasels Como Jalas 3550 WYY Ll
A sl bl (550 asis Glls (do s
5 Llazils Jlos bl sy YE/0) Jsles 555
S 3yse ) il o3 g o520 k8 Wl i Jas
530 Kdg edd o3l jasil a5 (53550 )T
YA Oblasy o 0SSl bles 52 05 ele B 3550 T
o3 YAUAD OLBT s olaxdl Lasis Ol 3 Lo

Lol o35 Lo 3 YO/TF Lagil 55
graasie G Gb b Shy gauass 5l e
V2BV sl Ol Jls pepile e (>l
il 3sse 015 Shae 5ol (3loaig 5 S
slws EalS bl yasie &S shiles .3 S 13
2 pieile @t > Shas coslinl 2550 gla S
S VP oS S ke el Ol
(el 0l oalazul Laosls (gauands j5 ol gl A
W0 oy 4 K aeiie ) Casles (o
RN IR WS S VAP RN WESTIL VA SRR WERN
Vsl Sy slaw rals Loy b [l
tatie 5 Camber (oo (Sis V) 4 S
AV 5 A3 M cdeoys AN & o 4 450
A 3 Oliges OF 3 Shas oS Wlow 288 Ao
paseia &S jshilen )l 3 Jsd LG s b
Oy Obrdy Ll fodle o 3 Shae 438
s oy B AT la S5y 5l eslial
Aot bl 5 aisel 5l Jols il 4 a5 L
FS L Okety Ll il e &S S (el
Olojen pasels (S55)8 01 55 S slab plas

3 i O3 VL Glls ol el eslanad

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

VWAF OLT 5 g /¥ o5led /iy JLa

s b /FET

S3PFL Sl 5 Olty Lls 2ol e (pasels 5 oo lio (F Jyotr

$3IFL pass Y g
g = - )
;;"»‘Z‘b J“."“’E‘ s> \L«_*-e_.ﬁ\g‘ SVM K) LSJ.}"}H?.
Al ¥ \YA sl e LT e
! T
4 ff 0 b il SVM
YA YA s o

O asee A aalsl s el Soglan HSde gla iyl
h S8 3 e 6,83k 5 o gan s dalind
el slE 83 lagslany el

5 S ks 8 oS e gzl b
s &y Zyluk & Ostrowski) o szl
plril sl o LT aslS S 3e el e
Sode i (o S0 S s S asede (A
Sl L ol o sl 2l 5 33l sloml Ol
SN sy el ml s ass L
el Sl eslinal b ¢ aedl ol ol Szl b S5
=B 5 Wbl d 203 sy 2 bl Glats,
() cl a S s Ll AR LST lacs
o 5 e O ) (Jab g 00 S e o
5 OS5 5 i i 3 o8 3l S LT 5 s sl
sl 3 gln 03l e\.<;b BRI

Izl 5o oS A&l la mall ST ol 5 osdle
b OSLS wbe so pSde e Shs Olse w
5 e B e OS5y s Jol s s S
Sl &S cll pme sl Ll s
3 Sole (rl iS5 ARG pagls
Aol 2L Ceal

LoOLan 5 oal3 b Lwg a5 5505 addlas 3
o Se Sl TP 5l e obl analr

b s eg;_éjf<al>.d\ L5 Olia gy slaglal

3l Ol st plowl (guadls b (655 5L s A lis
3550 \YA s 1 b oLzl Sls il s oS
3550 FF 5 Llaxils sl LT a8 Shiles WYY 5
e lazils Jb i o bl] Shley YA )
@b b aslie 5o ghuadh pl ol e S ghuail
dap Sl a8 ol anils (9oL Sl 35 OS5
BERr RN u;-ljla oburis sl popilbe (s 05

A3l e ol ) el

&

==
ot S ras Sl s 5 A aale s«
O 51 eslizul bagsslazy (Skuains 5 AES 53 o yoas
3 Sap e Plew o s M sk @
Sosr sl gy cwl Bl s el
5 oslie glas )8 il 6,85k 5 o pas
53 030 (VE=VA) Wyl Ko, U‘l& 03 Glos xS
ot e a e gt Sl (S
23 S e 4SS Sy (eSS (ashiS
gl b sl s e eslinad syl sle 5 Ol
s 4 il S80S slaylyl s s
(3B Gl Olriy Sl piedle gt (e
s ol o 5 K55 iy S s
e N G R T tio
Sheslaial By o Bla 5 s 2 ($o5u slaesls

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

FEO /5l Camm T g yaseis

b‘)m}@f""ﬂ‘

5 (Prabhudesai) slussgly bus & iass
53 bl asslal e 62585 ol O S
S8 g okt b e s 3
ol s alis b Cam bl asis s
3 g 3l LT 4 S oSl £0 g
D3 e 350 Skl Sypo wole 13 b s
Cote L il chasiie (gl Olje A S
aos3 Vi S geae (peas A e
AL SIS Ao Ve s Ao s 4% s AVYY
as el Lo 28 adlae ol s (0F)
33 s S pasiie Golen pl LashiS 55 o sas
Sl Sy Sl e s Sl ol b
S shailen ol ol eslizal g3l JT 55 o eslixad
S S bl Glatamax 3 Aol mes s
S 03 opl b e SalS sl T asis o,
b os el g Oliy Hls sile e S ol
eslinal (g polatl 5 i Sl (Shs 5l e
Sl G Sl o 3 a3y (rl 53 XS

s S b S 3K ) eslinal
b oLes 5 (Huddar) Slssse Olwsds s
53 Sl S el Gt Ol bosldls
5 ol glaaniy Sl eslanal Lok lacdl
O S5 oot 3 Shes (55558 glawilis
2 LTl Ko s Olety s poeile (ke
ol oL Ll (ol cpl e
by slaosls Jold aS ol 4 o xal 51 g
Sl ohs Bl e o lag YT 4
53 0131 (S s sl eals oSSl 53 cosls oY

) ol e a8 ol s 4 by e

¥ Scaledconjugate gradient
*Random Forest

Al 2is 5o 2l sbeenal pts Sl A
oS ST e 2 (S 5 Sl Ol
i el Teode plg OLalS e oS
b 5 (S5 et il (53,8 hoe oL
o slgily 2l Sleenad ot 5 Shos 5 L3
SAVAF Sl osle o 5 4 baatle ol el
M’JJJJQN e @L:.Z D o3 AV
S S ol N8 baslen sduaid
4 s Al ot Glaptens YL Ll
sbbeal gauaib 5 8 lpl Olse
S (s S a5 Gl 03 s Dl
23 Olaaiie 4 Olleyol Gus L S
Sl N8 sl gl 5 jasils

(\8) -'\ibg v;-ljla
sske 4 OLea 5 ales Lug &S Slags o
5heslizad ool ol e (gsledus
R 53 oo VP8 S s e slaesil
o Bl e 5l e s A Ol sl LT
sdal Loy s b ab g 305
,v&‘:wl)@w@)ﬁb“s@m\ouusu
03 b O, il 3 S el Sl S
sk o3 ek il Sl s 53 oS el Jl
D - I ST ISCIESE eV per
s s LT paeis o S5y op il s>
A el (s a5 cpl 53 (V) AL e
VP ed hasn o edd b A el el
L3 A0 paseld Como 5 Conl ol ag Sis
Sl St 53 eslinad LB 5 clls |

A3l e b

http://bpums.ac.ir


http://bpums.ac.ir/
https://www.coursera.org/learn/machine-learning-data-analysis/lecture/FL9wx/what-is-a-random-forest-and-how-is-it-grown
https://www.coursera.org/learn/machine-learning-data-analysis/lecture/FL9wx/what-is-a-random-forest-and-how-is-it-grown
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

VWAF OLT 5 g /¥ o5led /iy JLa

NP L L 1

3, g0 alaz 1AL il of e a1 LaselS o
oo oul S3 hasn cal Seesl D3 edd b
5 el B ln] Comer 3 g3l (518 S
50305 oL (3l o s cnl S0 S e

() L3l e s > o S5

S S o

3 U8 Lasis oo Ol oS altens cpl @ ax 5 L
S8 es (V) L3k do 3 AD (VL L > s
T -V PP PP
4 Ll s Sl gl sl e LT e
Solew Sromo 5 Jre sl 5 0SSy
s MB Ol 4 5 Ly 0L sl S kL]
PFSILT (olew s el 5l
5 Obhwolen 53 Jlen bl Sl (6508 0
s 2als 1 of glaay ja

s o 50 e (BT &l OLL Lol s ]
i SSlosEl andy Aol b A slade s
S ke oKl (Kl 0aSisls s oS
5 0lsle Jl Cslem o 5 el 0 sl Ol

st Gl 30 U
Bl ol

Oy OBk by mle Sl 65

ol S

References:

S S M e b (GB el
Sl ArF eld 68 Wledd e o35 el e
o2 O3k slaw PAY 5ol kS 2l b Ly VYY)
3550 OF Jold (sn 305 oL 5 sl (ol ks
028 Ok Slan T 5ol S G2l b les YY)
Jos Cov 88 cd by Jols S (Gl i
@l il S 13 B 558 Ga e el A
oslitul sw e sy 3 Shes ) odel cosa
Olatdy 13 pedle it oS ol OF (Sl o
Cod oS Shleg o sl dS el S b 0
Llas S 513 W 5555 Gap ol Hlm oo
o33 AY (o3 AY dasiin 5 Cawlbe (Lo U

(V) 35l psllae s Shas Ao ys Ve
oosd s 5l el Olge Cou &S g 5o
Kogo Lo 55 0l s LT iS5 o gens
<55 el o S 53 OLKen 5 (Park SY) S 05
‘ﬁ")jﬂ NBIRLIIN (e Ry A ol s &S
Soppeile 5 a¥dm ppae ae glaass
VEL LA demlio sl G LT 2S5 olaxiy
8303 oL pais S5 AL Slen s 5 sl
Sy AR Cowe b LSS ek
Fyan as SaaSd 3l I (6518 sl (e
o3 OF/AV (s 5 Olads s 5 pedile g sVt
s s S duls Loy 44/7) 5 s 5 AY/AQ
Gt Vb asis S50 5 ol S el ol
e are b ley el 5o Olady b il

1.Schwartz, Seymour I. Brunicardi F. Charles.
Schwartz's principles of surgery. New York:
McGraw-Hill, 2010.

2.Akbulut S, Ulku A, Senol A, Tas M, Yagmur
Y. Left-sided appendicitis: Review of 4¢

published cases and a case report. World J
Gastroenterol 2010; 28(44): 5598-602.

3.la'al M, Geranpayeh L, Khodadadi F, et al.
Sonography versus the Alvarado Scoring
System for the diagnosis of acute appendicitis.

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

FEV /5l G T g yaeds

Qb\S.QA}&:.*"ﬂA

Tehran Univ Med J 2008; 66(6): 408-12.
(Persian)

4.0hle R, O'Reilly F, O'Brien KK, et al. The
Alvarado score for predicting acute
appendicitis: a systematic review. BMC Med
2011; 9: 139.

5.de Castro SMM, Unlu C, Steller EP, et al.
Evaluation of the appendicitis inflammatory
response score for patients with acute
appendicitis. World J Surg 2012; 36(7): 1540-5.

6.Andersson M, Andersson RE. The appendicitis
inflammatory response score: a tool for the
diagnosis of acute appendicitis that outperforms
the Alvarado score. World J Surg 2008; 32(8):
1843-9.

7.Chong CF, Adi MI, Thien A, et al
Development of the RIPASA score: a new
appendicitis scoring system for the diagnosis of
acute appendicitis. Singapore Med J 2010;
51(3): 220-5.

8.Dey S, Mohanta PK, Baruah AK, et al.
Alvarado scoring in acute appendicitis-a
clinicopathological correlation. Indian J Surg
2010; 72(4): 290-3.

9.Weyant MJ, Eachempati SR, Maluccio MA, et
al. Interpretation of computed tomography does
not correlate with laboratory or pathologic
findings in surgically confirmed acute
appendicitis. Surgery 2000; 128(2): 145-52.

10.Flum DR, Koepsell T. The clinical and
economic  correlates of  misdiagnosed
appendicitis: nationwide analysis. Arch Surg
2002; 137(7): 799-804.

11.Flum DR, Morris A, Koepsell T, et al. Has
misdiagnosis of appendicitis decreased over
time? A population-based analysis. JAMA
2001; 286(14): 1748-53.

12.Shergill I, Arya M, Upile T, et al. Surgical
emergencies in clinical practice. New York
City: Springer, 2012, 20-23

13.Pesonen E, Ohmann C, Eskelinen M, et al.
Diagnosis of acute appendicitis in two
databases. Evaluation of different
neighborhoods with an LVQ neural network.
Methods Inf Med 1998; 37(1): 59-63.

14.Prabhudesai SG, Gould S, Rekhraj S, et al.
Artificial neural networks: wuseful aid in

diagnosing acute appendicitis. World J Surg
2008; 32(2): 305-9.

15.Sakai S, Kobayashi K, Toyabe S, et al.
Comparison of the levels of accuracy of an
artificial neural network model and a logistic

regression model for the diagnosis of acute
appendicitis. J Med Syst 2007; 31(5): 357-64.

16.Ghaderzadeh M, Sadoughi F, Ketabat A.
Designing a Clinical Decision Support System
Based on Artificial Neural Network for Early
Detection  of  Prostate  Cancer  and
Differentiation ~ from  Benign  Prostatic
Hyperplasia. Health Inf Manage 2012; 9(4):
457-64. (Persian)

17.Akbarian M, Paydar Kh, Rostam Niakan
Kalhori S, et al. Designing an artificial neural
network for prediction of pregnancy outcomes
in women with systemic lupus erythematosus in
Iran. Tehran Univ Med J 2015; 73(4): 251-9.
(Persian)

18.Widrow B, Rumelhard DE, Lehr MA. Neural
networks: applications in industry, business and
science. Commun ACM 1994; 73(3): 93-106.

19.Zyluk A, Ostrowski P. An analysis of factors
influencing accuracy of the diagnosis of acute
appendicitis. Pol przegl Chir 2011; 83(3): 135-43.

20.Hamrahi N, Tohidi N. Modelling the
diagnosis of appendix disease using bayesian
network. National congress of computer
science and engineering. 2013 Feb. 19, Najaf
Abad, Iran. Najaf Abad: Islamic azad university
of Najaf Abad, 2013, 632-6. (Persian)

21.Huddar V, Rajan V, Bhattacharya S, et al.
Predicting postoperative acute respiratory
failure in critical care using nursing notes and
physiological signals. 36th annual international
conference of the IEEE Engineering in
Medicine and Biology Society (EMBC), 26-30
Aug. 2014 ,Chicago, IL, USA , 06 Nov 2014.

22.Park SY, Seo JS, Lee SC, et al. Application of
an artificial intelligence method for diagnosing
acute appendicitis: the support vector machine.
In: Park HJJ, Stojmenovic I, Choi M, Xhafa F,
editors.  Future Information Technology:
FutureTech 2013. Berlin, Heidelberg: Springer
Berlin Heidelberg; 2014, 85-92.

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-886-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-23 ]

Iran South Med J 2017; 20(4): 339-348

Original Article

Better Diagnosis of Acute Appendicitis by Using
Artificial Intelligence

MM. Hosseini (vsc)*”, R. Safdari (php)!, L. Shahmoradi (php)?,
M. Javaherzadeh (mp)?

IMedical Informatics Department, School of Allied Medical Sciences, Tehran University of Medical Sciences,
Tehran, Iran
2General Surgery Department, Shahid Modarres Hospital, Shahid Beheshti Medical University, Tehran, Iran

(Received 5 Aug 2016  Accepted 27 Feb 2017)

Abstract
Background: Acute appendicitis is the most common cause for the referral of patients with abdominal
pains to the emergency department of hospitals and appendectomy is the most common medical emergency
operation. Despite the introduction of the various diagnostic methods, exorbitant appendectomy rate still is
significant. Therefore, artificial intelligence and machine learning methods could be used as an adjunct tool
to improve the diagnosis and treatment of acute appendicitis. Particularly, it can facilitate earlier and more
accurate diagnosis, reduce the length of stay in the hospital and decrease the treatment costs.
Materials_and Methods: During this developmental research, literature, and resources related to
gastrointestinal diseases were studied, variables contributing to the diagnosis were evaluated and
categorized by surgeons. The data collected from 181 cases of patients who underwent appendectomy at the
Modarres Hospital during 2015 were used as the research database. Then, the support vector machine
systems with different architectures implemented and compared to determine the best diagnostic function.
Sensitivity, accuracy, and specificity outcomes were used for verification, evaluation, and defining the
optimal diagnostic function.
Results: The output obtained from the system of vector machine indicated 91.7, 96.2, and 95 percent for
sensitivity, specificity, and accuracy of respectively, which expresses its sufficient efficiency in detecting
acute appendicitis.
Conclusion: The results showed that designed support vector machine could be used for the diagnosis of
acute appendicitis, resulting in timely detection of acute appendicitis, prevention of unnecessary
appendectomy, reduction in patient's length of stay in the hospital and decreasing health care costs.
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