WA/ sedl s o )b

uluol (S 33 0 ASuslS alze

WAL/ by 5 ,U Y40 olo 313 o o)l 4R/ Y AN so)lodd/ o )l 9 (ow Juw

> wxl{"fo)ig.c&p':ﬁ;é &élgx.ﬁé?ANaj’adO)ltm S o B oy

Jal5 calls K s (5 ylaale aasls yuols Jonls Suls Moul) yalga aias
] . N “ ¥ . .
AP e (e (ol y58 g

oS>

A3 13l o hlogs )3 e g S o 0ualBl Jole (3 ote oyl )3 2 oS5 e Sld (lsis 4 il Cldl Garets )3 U L 5,8 5 tdode
< plidl Caa telae (glonts 4 Sl clagiilofl 5 el 5 wuMe (sl 1 Ll & 39300 Cgume (Bl sl G et o] pBRYG; et
Ay (Blhapt glep b (Bl Joo

gsae 2 olo \Y oo 13 ol> oS5 b g oo lianslons (Sibiy 5y uiliygl & 00t alyo B Cumor )3 Sioat] (e gaalllae Sy 3 :ld g
hid g hlew (sden (gly 4Bl o5 Alvarado jlxe o Alvarado jlae 505 adlles 3)ly 9 350 JolS jlows YAV leMbl i385 )15 wyys 3550 Jlows Yoo
93,5 38 (e e e oy Can Sl 1 93 Lawg (S5l (slap¥ b oy 118 3kl e plgie @ (Sl (IS S eSS )b s me M)

Camlus b lo o Sob Hlxo el caws 4 AlVarado jlse sy Y¥/+ 8> Jlie )3 o pd AV il poss Alvarado jleo (asuis cds :badl
93l Conmnib] 3)lge asuis 3 a0 TR blie (3 a0 S8+ o)Ll b5 ¢ mb 3lge (awsuis 3 SFIY (LSS (Shy g ey FYIV blie > AM-
D9 50053 1 8 VL yeSl (50503 jl o3 AF/Y blds )3 AV/Y cuto ()L 455

@bl B clacws ylged a5 (CRP) C-reactive protein s, cuws ol jon 4 oK 3,3 (3,8 48lsl do (gadllae y50 Couxas )3 35 w5 4l
298 g0 03l (gl Hlae S Lol c,\m{.»bl (sl G (63gs csly

o5 33 bl g AlVArado jlas ol Comn bl 1 g0dlS” 5157515

S (255 ey @ (w2 e J850 e g g S APebl ol (laele HuSle (Sl b (aime 3lj el gla
YEO-Y0+ :(FAA) TF VA0 ol (S5 0uSitls ale Dl G ST 5150 ansulid 45 aidly pii Alvarado

F-¥) ol ol 4 S 4doddo

‘@”L_-MT S 5iS 5 b 558 5o slre ol Glacus sdome 5 S

e L S e ST 3150 0) el 3 o U313 3150

Al e Y ol 0 (6 S s T (51 slime ol ol

Slome Sheslan ol Jlds a4 Q38 e slge ¢ LS Dlalllas b el
(F-0) Sl ol 35158 Ao y3 ¥ LYO (-, Alvarado

Aoy YO e 508 53 el rL?u" Sl s 2 05« Jolia

sl plnmil (5,850 53 (Aadls V3l xS Alvarado jlas < Slley

Lo sz () sl ol eil3osl o 5l ol S LT
s aal e Ol 5 Olylaw 31 A5 00 Lgs a5 il oals 0L
et (V) 20l [y sl oy LT aasiie o3le (313550
e 45 (635l50 b s sd e n:\:uaﬁsuijﬁétlfdés)lf s
Slaslns 51 S0 00 Sl bt 53 o e BT i
534S ik e Alvarado jles sl gans 5o YU S LB L L

DS Sl L L 5 Do Oles an e gla S

Ol 5 s s (K psle oKl (e, 50Kl (o1 09,8 il -
Ol 05 e g Koy pole olSisls Kby (s015ils ol 09,5 okl -Y
Ol s s s Ko pole il (3 (50Kl (5 39lgl 03,8 o] T
Ol Ol (i Jagd (K pyle ol&sls (Kb 3 (60 aKls (g 09,8 Lokl -F
Ol 045 i g (Kb pole ol Kigy (508sls s oz 09,5 )litrs —0

Email: sabet@crc.mui.ac.ir ol SOb :Jaamn (godum 99

VEO W40 515 40 p)ler (atin /YA (Gosled /PP b — Olgis] (S 53 0Kil5 aloms

WWW.mui.ac.ir



Olylsea g oulh yalga tiae

e o Sls L3 s 350 (o3 $A/2) Llaw VY8 5 05 (Ao Yo/F)
o e 55 (VY=24 103) Jle YAV VYT 5550 Ol ke
Gl g 3 Jlw YA £ VYA Ols e 5 Yo /Y £ AYY OS5
Olay Ao s 8878 (P = /¥4 ) Sl 555 OUT (gl me
L Ols 0 Ao ys VI/E 5 063 denys OF/F oS diils oy Sl Yo 5
(P=/v%) i Jols

G158 (a3 VYI0) L8 NTY et sai (S350 5L oy 2 0
S FA s s il eubl cosie 5 Ol 5l S g5 050
3550 05 sken 00 51y ael 550 A1S (e Y/0)
YV 5 ek S SL (e TVA) YT s
S35 e 5lew VY8 51 aidls sl o LT (Ao s OA/Y)
AN 5 b e BLT (o3 VUA) 6 Y0 G e
Slre go a0 Sl il sl QM,\;LT (A3 A/Y)
05 alblas 53 324 R Y s, 0lLes 55 Alvarado
S FIYEYN sles

21 ol 5 b 356 L Ol amlie ) Ui
s e ol (Symptom ¢, K g5 ool

Bl 5l g b 5 b 35050 L O Y s

Ko dns s @L@Laﬂ slaasl

02 200 Oolest 53 b wdle 5 DLIKS (samalio N Jpar

o b | CamailT

<l e
(N2y3) dlaxi | (Ao yd) Sluws

/e Y\ (5¥/9) A (M) Tenderness

YOR VY (YY) OA (YY/5) Rovsing’s sign

I Yo (FAV) VY (OY/Y) teiilztr):::s
Qs O (Vo/¥) VY (V+/0) Guarding
oo £ (VYD) Y& (V4/0) -
Ve Y\ (P¥/%) 4 (PVIV) JL Y 25 e
JAve ¥ AVY) V)Y AY/0) =l
YA Y4 ($+/%) VoY (VV/Y) &

Casly Caw 333

Jed YAV 14 (4V)

Y NPT va (04/f) 3 alals
oY Y0 OYY) Vo) (VOR) (5 50) pwir
o/ NEQR7AD! Y% (AV/A) (O3l 5155

L i3 Alvarado jlae oS i @l

(F) dola S50 5 1 s ol 5 035 5l o LT 4 Stee
05 L sbee oS bl ges 0L Soladlas S raes

e sl L olame (6,508 a5 e
i A Ll e ¢ s 53 UG gl 5 (Objective)
RS st a4 5 LS SGS (gole opl g Loy
031y o LT )l 1Al 4 e &S i Gl ol 5 5 G5
L ol Gt S8 b g o e o sSLT 5 05 5 0
(F=0) el 5 _gaily S

CRP ;5 5155 iz slajbine 05,5 Ll b oy 0l 53
33 e 53 sl Olyeas 4 (C-reactive protein
0T LS 5 as b gdoie il 5iS gl il !
3 S anslis Alvarado jlas b cans KU1 55050 ol

W 9

4_.4:.)...54;9-1}» QMWJJJQDMI&MA‘SQM&{‘))
BREE wa @ Ol e Slsleg (S5 58 e 15550
aS A S 8 gy Jlag Yoo foezme 53wl \Y Uk
L anllae b)‘} EREE J.AS )LQ.:{ YA wa‘

asl .0 Alvarado s Alvarado sl les 51 asdlas ool 55
= oshe (Cpamen LI ealizul Sledib L;);T@a Sl Olse 4
Sl G o 5 M5 S Si5e 3 ASCRP o
o ol 03 s S 5 0T s g e il Olslewy 51
S Sl g Slalsls ol 5l s

sl slews ks g Ohles g aen s Lol ‘_SJ}IC:Q;.-
YL Alvarado jLee 55 5 s S50 slne A plail & b (g 2
S edalin ol San 5l 6, S s g As 4 S b s e e
L agle s ) jlaws K b s Ollew Ao 3 Ve

g esls S8 sl jlas Olse 4 55050 ui)ljf
3 8 13 Ol e S SL LB 50 b 5 55 5L slapY
Y\ g4 SPSSi5 3l 5 5 daesls Gl o 5 a2 5 5ke
ol A3 sl ul (version 21, SPSS Inc., Chicago, IL
(PPV L, Positive predicting valye:.cs s Lt (il ( Siis
5 (NPV L, Negative predicting value —i» ;=1 53
Receiver operating characteristitsi b besls <35 ¢ pioman
38l s 2550 (ROC)

(FYvell

Sl 00 ldss ool 5l aS us S 515 )y 535 slew YA)

A0 313 0 ol (satin MM (go5lad/ YF Jlo— Olghl (Kb oSl aloes aid

WWW.mui.ac.ir



L 53 Alvarado jlae (o Sty mls

Glolsan goul) jalen (ine

o 3038 Oslas 53 (ARE LT Glaadl gamslia Y s

Wl il T Can A T . ;
) ) SSRGS slvasl
(N0 y3) oy (N2 y3) oy
LT FeAY/Y) \YY (AY/0) stw UA) 155l gy
<t/erye Y7 (OF/Y) VA (A/Y) S5 sS 3
<i/een Yo (OY/Y) VF (AD/Y) PSP
/ey YY (FO/A) 10 (V1Y) <Veees
¥ (FV/Q) Ad (P¥/8) (RERES T i slad 3 I8 sl
¥ () Y (YF/A) >\ ee
VARR Y& (vo/e) o0 (FV/F) Negative
Y (YO/+) 0 (VA/¥) Weakly Positive  C-Reactive Protein
= YV (YY) Positive
ot LT gt (51 0k 4 (b Sle ¥ s Joe 3 00,5 53 ol gme BV (gLl (gl jkie ¢ e
3o ‘ Babl ‘ Backward step wise conditional method logistic esgion
. 85 e .b}:rb;oa.,\ﬁu.ﬂv J),\?):@Lﬁ..,\.\is)l)
| AJA
) Sl S5 RVISPRUIINTI ) PPIRTI ST IPITNF LI S PRES
/0 Ol .
Jl- 45 Regression
/b C-*
. Cl/s RR P SE B Step 6
Y vﬁ; Cly 3y
I = 8.0 ol 58 slaw
i WIATAF OV T N e
Y Tenderness Ol e
e Rovsing'’s sign VAVSNE X Y e AT ey
/0 b UIA) 551 s
_ VA\-¥AY OA o¥F N VD oSl 3
) V0o VL i clad 58 5 les
/0 000 0=YRo 50 NAY=2/0 \A% o/0Y +/FF AVAR o
: Verrr 5 JAYSRY YA /44 /%) \/Y U/A
e R SV N 7 Y PURRY? A WYX S5
\ +Y CRF
/0 —Ye/Ys . s CRP
s +) Sty
N N A/ (}A \;JJJCRP
CRP: C-reactive protein SE: Standard error of mean; RR: Risk ratio; ClI: flence

interval; U/A= Urine analysis CRP: C-reactive pinte

ROC Curve of new score

sdalin ¥ Jod> 3 aS i jlas oLy oS 1 b s
350 Obaasie oy LS 55 a.x_»fq,_.ﬂs‘\__:@l:;‘ Ghett 33
28 )5 el

Sensitivity

Cpmaz 53 4l o Alvarado ;L. ROC ol s

‘Pud‘fﬁmyw)i)(tkﬁuw‘n)w]\ Jm)iw)ﬁbJjA
A dgslee /AVY il a5 Alvarado jlee s aasils C3s

0.0~ T

0.0 0.2 0 o6 08 1.0 - B [
1 - Specificity S8 e )2 A|VaraC|O )L:Ju ROC WLMJ- Wl
Diagonal segments are produced by ties. . N . - . T N .
bt i y Ji)da.ﬂézyw&}‘)}w.w\e,\ww\»\'fJ&)A)fw)ﬂ

Receiver operating characteristic cowlus povs .\ |52
= A el VY Alvarado jles sl oo
P SR e L] ub_,_._adAlval’adOJL_u (ROC)

VY A0 313 1o ol (satim MM (gosles / TP Jlo— Olgiol (K5 08Kl aloes

WWW.mui.ac.ir



Glolsan goul) jalen (ine

~Alvarado slxe (S5 5o Aol s edd el ) 3
3V lie 53 a3 PO (gols e (oL 2550 )05 5 VP
oS s p L) Gl pSU Leds | b als sg slae A3 AA
o cid 5 WS CRP G- 5y Slalr Reboundyl ;s
Cald OUT ol b Jlas .(V0) 5 00 Ll oS
il Lo andllas 5o enlial 5550 sl 4 (5 0

53 e ol saadlles VU ganllas i slaasl G
4 Loy 40/ | Alvarado Jb slee Cuie oLl 5550 s
s 3o e 0V Sleg Voo L candllas OF 55 350 s
3 0bleg oS slaws Ll o Vel pl e 5 (1)) i 5413
A2l Lol sl Sast,

Slame Ly 0l e 3 5 LG T s el sl sasdlas s
=S 5 e Gl a (Sl S 5l eslizad N Alvarado
Lo slaasil L s (11 3,50 S (neb (S 0LT 55050 035
sl las el ol 3 e et sl

b bl O, (C) O plal Olielay 55 oS Sladlas s
o35y bl Alvarado wsl s s Sl ¢S 5 «
U obobas e 35l coin NU Alvarado )Lss of ,an
353 5 b ot s o >b jlse s oY) ldls 1581 Ao s QY
WSS 53 ge el 5 bl (S

Alvarado jlae yeseis S35 O 5 Ladipn w3
b slme el L35 5148 (0) 5y Aoy VE Slen V00 s
sl S e (ol

31y QLS Sladllae lo b aelin 3 bl ) ol 3550
ol ey (oS0 555 02,5 WLl e (ganlllas 5550 Comar 53 &S
Sose ol plil LB sba s Olse o S CRP 55,6 Lo
3hasd e o3l b Sl Lol e LT asis s
e 153 (Sl (S 5 IS S s S 0
S eallicsl (s o s 3 a0l g 5o o sl 4 il
b g Sl o

S18y08 9 LIS
e e B e il gasbOLL Sl an S ol cdllis
pode oS tils (Ko (gouSTiils )3 00V ojled L aS nl J 352

Wl ooy S 4 (e g (S

References

1. Di Saverio S, Sibilio A, Giorgini E, Biscardi A,
Villani S, Coccolini F, et al. The NOTA Study

L 53 Alvarado jlae (o Sty mls

ROC Curve Alvarado score

0.8

0.6

Sensitivity

0.4

0.2

0.0 T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties
Receiver operating characteristic cowlus o ¥ K&
WSS R W)bAlVara.dOJL_;M (ROC)

&

Sy
53 Aoy AV/Y sl 0 Alvarado pasels S e p opl o
S0l 5l sl e 4 Alvarado jles o) VY/e i i
Al e OALS i 5 e sl ge Rl (ol (gla lae oua oS
2L (Shs s V0 coales U ad ol b sl
Sis s Cabem 3l o T 300 5 ab 35050 yasiS
o o=l oo e Sleg slay e 8 (VL Slre go i 53 5 VL
o=l 31 Sa s (B 5l e Bl 5 (8 e 5l (65 S 6l
23,55 513 Osles Olejs g oslad Slos 2l 4 Lajlne

bl s L 2l laslne o 5 g gz 5o S
ar e e SBL elal il gl 4iS 5> Alvarado
035 alie Slalllas 53 jlms ol BU 23 O s S an S 515
V) el

Ol 5 Olesle 3 LS 5 (6 (5 aalllas 2
L ol et 3050 (S8 VO Cumez s Alvarado jlae s
Ay Ao 53 VAN ey 1S 55 g 035 LI 5550 Ao 2 PYIY
S mSe g Ol Jod ol > b jlas 35 aS = 5 (M)
Sy do 3 AT s e mes s w‘xsv_él)fy‘y

S el gla SOLES 5l eslial (g 53 0 planil gy 2 55
Cba i L s el e Sl s oS I
i atdl Q) 35 0l em Ao s AF L sl Cs LT asiis
O3 de Lo 338 55 Jas 53 5 ol 438 oLl sla SSL2S

s b0

(Non Operative Treatment for Acute
Appendicitis): prospective study on the efficacy

WA 313 1o ol (a2 M (goslet / TP Jlo— Olgiol (K5 0dSCiils aloes VFA

WWW.mui.ac.ir



. Lewis

Olylsea g oulh yalga otiae

and safety of antibiotics (amoxicillin and
clavulanic acid) for treating patients with right
lower quadrant abdominal pain and long-term
follow-up of conservatively treated suspected
appendicitis. Ann Surg 2014; 260(1): 109-17.
SRR, Mahony PJ, Simpson J.
Appendicitis. BMJ 2011; 343: 1-3.

. Andersson M, Ruber M, Ekerfelt C, Hallgren
HB, Olaison G, Andersson RE. Can new
inflammatory markers improve the diagnosis of
acute appendicitis? World J Surg 2014; 38(11):
2777-83.

. Kariman H, Shojaee M, Sabzghabaei A,
Khatamian R, Derakhshanfar H, Hatamabadi H.
Evaluation of the Alvarado score in acute
abdominal pain. Ulus Travma Acil Cerrahi Derg
2014; 20(2): 86-90.

. Hooshmand B, Shokouh-Saremi A, Noferesti A,
Yaghoubi MA, Elahifar A. Diagnostic accuracy
of Alvarado score in the diagnosis of acute
appendicitis. Zahedan J Res Med Sci 2012;
13(8): 18-21. [In Persian].

. Mariadason JG, Wang WN, Wallack MK,
Belmonte A, Matari H. Negative
appendicectomy rate as a quality metric in the
management of appendicitis: impact of
computed tomography, Alvarado score and the
definition of negative appendicectomy. Ann R
Coll Surg Engl 2012; 94(6): 395-401.

. Apisarnthanarak P, Suvannarerg V,

VFa

10.

11.

12.

L i3 Alvarado jlae oS i @l

Pattaranutaporn P, Charoensak A, Raman SS,
Apisarnthanarak A. Alvarado score: can it
reduce unnecessary CT scans for evaluation of
acute appendicitis? Am J Emerg Med 2015;
33(2): 266-70.

Nasiri S, Mohebbi F, Sodagari N, Hedayat A.
Diagnostic values of ultrasound and the
Modified Alvarado Scoring System in acute
appendicitis. Int J Emerg Med 2012; 5(1): 26.
Andersson M, Ruber M, Ekerfelt C, Hallgren
HB, Olaison G, Andersson RE. Can new
inflammatory markers improve the diagnosis of
acute appendicitis? World J Surg 2014; 38(11):
2777-83.

Kollar D, McCartan DP, Bourke M, Cross KS,
Dowdall J. Predicting acute appendicitis? A
comparison of the Alvarado score, the
Appendicitis Inflammatory Response Score and
clinical assessment. World J Surg 2015; 39(1):
104-9.

Vijay BR. Role of Alvarado score in the
diagnosis of acute appendicitis. Int J Res Med
Sci 2013; 1(4): 404-8.

Mariadason JG, Wang WN, Wallack MK,
Belmonte A, Matari H. Negative
appendicectomy rate as a quality metric in the
management of appendicitis: impact of
computed tomography, Alvarado score and the
definition of negative appendicectomy. Ann R
Coll Surg Engl 2012; 94(6): 395-401.

W40 515 40 p)ler (atin /YA (Gosled /PP b — Olgis] (S 53 0Kil5 aloms

WWW.mui.ac.ir



Journal of |sfahan Medical School Received: 02.05.201

Vol. 34, No. 388, 4" Week, August 2016 Accepted09.07.2016

The Predictive Value of Modified Alvarado Score in Diagnosis of Acute
Appendicitis
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Abstract

Background: Tardiness or delay in diagnosis of appendicitssttle most common cause of acute abdomen
around the world, is the most important factorrioréasing mortality rate in patients. Thereforelyediagnosis

is still a challenge for surgeons to be based gnssand symptoms and laboratory tests to make theeto
decide about the surgery.

Methods: In a cross-sectional antegrade study, 200 patidri hvad come with acute abdominal pain to
Modarres hospital emergency room, Tehran, IrarlZnmonths were enrolled; the data of 181 patienewe
complete that was relevant to our study. Alvaraade modified Alvarado scales were used for dataectibn by
the chief resident of surgery. Pathology report thasstandard criterion in this survey.

Findings: The accuracy of modified Alvarado score in diagaasiappendicitis was 81.4% in comparison with
74.0% of Alvarado score. Our modified score with fensitivity of 88.0% (vs. 67.7%) and the samei§ipy

of 64.4% in detecting normal cases and positiveliptiag value (PPV) of 66.0% (vs. 41.9%) in diagsosf
acute appendicitis and positive predicting valu8tB% (vs. 84.1%) in cases of score of more tHahwas a
better score compare to Alvarado score.

Conclusion: Adding abdominal pain, male gender, and qualiga@®+reactive protein (CRP) to Alvarado score
was resulted in obtaining a higher accuracy indibgnosis of acute appendicitis.

Keywords: Acute appendicitis, Modified Alvarado scale, Abdpai pain

Citation: Javaherzadeh M, Sabet B, Malekpour-Alamdari N, iKkamejad B, Noraee N, Mokhber-Dezfolly M.
The Predictive Value of Modified Alvarado Score in Diagnosis of Acute Appendicitis. J Isfahan Med Sch
2016; 34(388): 745-50.

1- Associate Professor, Department of Surgery, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2- Assistant Professor, Department of Surgery, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3- Assistant Professor, Department of Pathology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- Assistant Professor, Department of Anesthesiology, School of Medicine, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

5- Resident, Department of Anesthesiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Corresponding Author: Babak Sabet, Email: sabet@crc.mui.ac.ir

W40 515 40 o ke (ain MM (gosled /PP Jlu— Dlghosl S5y 0Kl alos Vo

WWW.mui.ac.ir



