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Value of high frequency ultrasound combined with plasma fibrinogen in the
pathological typing of appendicitis in children

REN Qiang,XU Wei, FANG Qun
Department of Ultrasound Diagnosis , Fuyang Women and Children’s Hospital , Anhui 236000, China

ABSTRACT Objective To explore the application value of high frequency ultrasound ileocecal localization
combined with plasma fibrinogen (FIB) in the diagnosis of appendicitis in children with different pathological types.
Methods Sixty—two children with suspected appendicitis in our hospital were enrolled, they were examined by high—frequency
ultrasound ileocecal localization combined with FIB, the children were divided into simple appendictitis, suppurative
appendicitis and gangrene appendicitis according to pathological type. At the same time, 20 healthy children were selected as
healthy group.The difference of FIB level among groups were compared.Taken surgical and pathological results as standard , the
consistency of ultrasonography in the diagnosis of appendicitis in children with different pathological types were analyzed.The
accuracy, sensitivity and specificity of ultrasound combined with FIB level in the diagnosis of appendicitis in children were
calculated by ROC curve. Results  Sixty of 62 cases were confirmed as acute appendicitis by surgerg and pathology , the overall
coincidence rate of ultrasound was 100%. However, compared with the pathological results, the diagnostic consistency of
ultrasound for each type of appendicitis was general (Kappa=0.746, P=0.000). The FIB level of children with simple,
suppurative,, gangrene appendicitis was gradually aggravated.The FIB level of children with appendicitis in each group was
significantly higher than that of the healthy group (all P<0.05).The area under ROC curve of FIB in the diagnosis of simple

appendicitis, suppurative appendicitis and gangrene appendicitis were 0.685,0.743 and 0.785, respectively. The cut—off values
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were 2.37 g/1.,3.68 g/L. and 4.72 g/L, respectively. The sensitivity were 70.87%,72.59%, 83.09% , respectively. The area under

the curve of FIB combined with ultrasound ileocecal localization in the diagnosis of simple appendicitis , suppurative appendicitis

and gangrene appendicitis were 0.853,0.872 and 0.895, respectively.The sensitivity were 87.50%,90.91% and 95.45% , and the

specificity were 75.00%,61.22% and 73.68%, respectively. Conclusion The application of ultrasound technology is accurate

in the diagnosis of appendicitis in children, but it lacks higher sensitivity for less typical appendicitis. High frequency ultrasound

ileocecal localization combined with FIB can further improve various types of appendicitis in children, which has important

clinical application value.

KEY WORDS  Ultrasonography ; Fibrinogen ; Appendicitis ; Children

AN LGt R A0 LB e DAY SR I A LR e i
PRFNAT T IE B PR AT 25 B e i i L2 . Bk as
9 52 I RARAE HARIZ RT3k 8% ~ 30% . H il AR A i [
JR8 98 SR A2 W R 155 A 1 AT e = A el ) A O 2
Ty Y VR ARR 7 T TG SRE & SR R RR (W TR Y O L (HAE
RELRE B ol i 45 S AR 5 22 B, D) ) Sk G e s 406, G 2 I
PERTIR L o L 2T 4 26 14 5 (FIB ) 7K ST AT 4 Sy 30 b7 ) 2 46 7™ 1
PERBURFE PR . BF9E S — 08 T FIBK-FFE— e R
REMEFM L AE R R R SR R G . ARRFSE B R
AR P (0] B (N IR IR FIB IS 32 ) L 2 AN [R) g B S 280 1) 2
FeB Wi N AN

AT %

— IR ek

PRI 20174F 1 H 2 2018 4F 12 H T By i B i 2 4 1
JL62 i, Hov 55 38 44, 2z 24 3], AE 4 18 N H ~ 145, 73
(7.25+3.44) % . BILNAIER A7 T E EE IR 0 8 hE Ik
B LA g 4 h~7 d, P21 (36+36)h. HLF AR KEHA A,
FEE R RISWIARAE . 53 3 7] A PR A L 32 20 3114 M fekt B
X AR, LR 55 15 ), 2o 15461 AR 18N ~ 15 4, T8 (7.85+
3.26)% . HEBRH IR AP L . AR ZFR PR H S E
BUALHE , AZEHE WP A SR R

SRS R

LB FE oy < 4 452 Aplio 500 il Philips iU 22 % (8, £ 3%
B8 75 02 WA, AR 3k A0 3 2.5 ~ 5.0 MHaz, 1= 49 18 3k 4 %
5.0 ~7.0 MHz. 32K & WOF-RM , 18 58 0 AR Sk 2517 2 1
RA, DL AERR I S L Ab G | 51012 8 B 42 5 S 4 b AR Sk, X
AR R T AN SR A LSRR R A PN AMRESS M B A LU
KA TR A it 1A Al ROk B 235 A A T e B AN 5

2.FIB K : BILTFARFTZSNE 4 h A U K M 2 ml, A
19 MR A L 25 8 IO IR B 45T 2 ~ SUOFF 1 h N IT 4R T
SE,3000 r/min B0 10 min, W _F I, 15 FH XNOG 1L B4
FIB/KF. JLEFIBHMSEEH R 2~ 4 g/,

3 I WEbRAE S a2 AR Hp & BRI R 46 M AR O e LA
IS U Ry BEE | LA Hh o 2 B R 2 W A 28 ok & R HL At s
ASFNW R B . AW, —I0AfI2 R AT g A BHME S WG, AR
9o EL 4 TR} 1) B A BB LEA T 4040

S 7 =2 B

N FH SPSS 17.0 G144 , 32 598} DL s 3o, 20 I LH 4K
KA R 200 LUREIS WA £ hsifE , B Kappa K656
L4 v A1 8 75 5 05 B A A X 45 R R R R s W — Bk . &
v AR 7 ) S LRI FIB I E 2 WA [F) 2550/ JL bR
BRI Z R G TAERRE (ROC) 4R, JF 8 Holh & F .
P<0.05 B ESAGIFE L

5 R

— IR IS WA RN LR R AR 1 25 R T LR P R

62 5 {8 )L 28 T AR B FILIE S Sy Mk B B % 60 141, 4136 < 52
aliPE R R 4% 21 ) AR et bR e 4% 28 1) SR PR PR B % 11 1),
PRI W 2R B 4% 60 1], EARSTA 220 100% , Xt BLafi i |
Al et PR B R 8 A2 IR R SR 40 1 Ol 71.43% . 82.21%
81.82%, 5 % FE 12 Wi i) — F Pk — B (Kappa=0.746, P=0.000) .
WK1,

F1 U A SHREZESIAVNLER RS 6

5 HE 53R e
k2 etk /N e R
Hafit 15 6 0
flliett: 3 23 2
7N EN 0 2 9

TR T R 45 2 A0 B g e s B (DIE 5 B R AME 38 <
0.62 em , 5 BE 2 U T ELRJE<0.20 em, # %6 G, B /b
AR, R IR )N A Bl QPR Al Y R R A RN
SRS R (<1.2 em) , BEJEFEIE N2 0.20~0.30 em, Fh I K T B
B N I ARSI B RE ) R R (BT 1A) ;B fk
e 1 1) R 26 26 BHLM AR K 2R 1.0 em DAL, BEJZ2 VR TSI, B
WA BT HEAUGT |, I PRI 2 AR RE 75 22 |, R R TR )
1, IR S AR 7, B DD I S R AE , Y] R R R G
A, B JE] 1Rl L/ TG [l 75 X A 28 (&1 1B ) s @ 2 bE SR 1k b
R MR C ST, R RE R UORTE , 380 R M R 20
FRIET Bt v, s o [0 75 2 L, B UDTRT &2 “C " T) AU T S W 2 IR
(K10).

T FIB K- A

it AR IR R A8 4 A RG] R4 FIB AKSF-43



i AR A S 24 45 2020 4E 10 H 45 22 455 104]  J Clin Ultrasound in Med, Oct. 2020, Vol.22,No.10 « 787 -

A FRARTE R 58 5 B AURKRYE B R 42 5 C - SRIETE R e 42
Bl SRR R R KR

oM (3.02+0.67) g/L., (4.13+0.95) g/1.. (5.38+1.23) o/L Fl1 (1.04+
0.05)¢/Lo HLR R Iy 2250 Mr o , 45 R 2 9 41 /B L FIB /K VB
i PSS TR T AT o, X WD 00 8 T (@ ek B2 (12 P<0.05) 5 2% TR
S M) FTB KT LU B2 A Geit4 18 L (P<0.05) .

= .ROC Hi e #r

LFIB N E 2 Wi s bt R FE AR b e 1 bR 8 9 SR M 1)
FE 4 B9 R R I AR 23 31h 0.685.0.743 ,.0.785 , #% Wi (& 43 91 A

2.37 ¢/1..3.68 ¢/L..4.72 ¢/L, M 912 Wi BRI 43 5311 70.87%
72.59% .83.09% , ¥4 14 77.73% 91.36% .65.08%. L3 2
FE 2,

2. AR R B FIB 2T L4l R R Ab et B 28 IR
JEC P ) A 1 Il 6 T T AR50 0.853.,0.872.,0.895 , FEk 4 43
5118 87.50%.90.91% . 95.45% , ¢ 5173 511 8 75.00% .61.22% .
73.68%. LK 3,

R2  FIBX AR A2 Wik hg

¥ B S 7R U (%) Femth(%)  PHPEBINA (%) FITETINEE (%) & ™ mAL(95% ml {5 X 1)) HRWHE (2/1)
AP 70.87 77.73 86.89 7474 0.685(0.835~0.910) 237
et 72.59 91.36 93.71 65.45 0.743(0.808~0.885) 3.68
7N ER 83.09 65.08 81.53 59.68 0.785(0.721~0.820) 4.72

H0 — st B
— fbHert
081 — RS AU % T 5~10 2L, J501H £ o IR R IB AT, ey

0.6 1 PRI S A MR YA A AR K A S I i B K

Eg AP 98 9 SICfefT R 2 B AR PR G IS R o R s A LA )

=04 FRBE TR 1 B85, ¥ 1 DR B (W ki DA SR SRS AL . IR

02 1 Z N B LA e AL TR s |, =z SLRVAAE , LA R HERE S 1
I PRA R FREAR , 55 5 HoA B0 B &, MRS Wil TRIHE
0.0

00 02 04 06 08 10
1-Fe5E

B2 FIBIZWi4 288 R R 1) ROC £k &

1o — sl
— et
081 YR
s
44 0.6 1
# 04
0.2 1
0.0

0.0 0.2 OI.4 OI.6 0‘.8 l.‘O
IS
B3 AUEIA FIB IS4 2 2 4610 ROC I

AHIFFEH 60 51 21 b 2 48 FR L R 2 T SRS 5 5k
1009% , He A il B 2451, 28905 $R12 Wt Ry P40 i 32 BES bk E 86 b oK
it 5 76 P AL AN T SR RIS 27 52 AR 2 W B AR B N T2 157, /)
JLBR B R T AT S5 12 W AT 6 S IR AW T+, P A A X [ 8
KW AW 7, S JURE B X 995 1412 W A4 5312
WAL T E TR S %5 E o Karabulut %0 % #L7E JL 3 2 M B
FEAR MW, i J50EE 75 REAS 1 2 IR 1 b 2 D B %, [T
U/ LAY CT S iU R A (A S 22 68, M m . AR
P B A S ) T A LSS S 12 W, S ROUR LR,
U T A O 1 43 R X 45 ) R 4 2 U s T A, X
TR Ak i R A e RA2 Wi S B2 W 75 5 AT 5 4R T
Jha ZE AN R 75 RRAK W B AR K, IR Bl TR0 438 X
TAIERABSLAR = T IR W 83, W A7 7 Bl s, et T
CTE MRUAG A, 8 7 A Aok A8 v, otk spafi A b Jie 72 1 2



. 788 - I R A 75 15 22 435 2020 4F 10 345 22 455 108 T Clin Ultrasound in Med, Oct. 2020, Vol.22,No.10

RE T R A AR B, e R I N A BB,
PR i ARSI A R S RS . MV AR S IR
P S A Ze Ve R S A B BRD I N o R I e AR v EE K B S s
SAGFAE G S5 R W Sk, 50 e A0 7 e I B A e

ATIFFE & IR R A0 70 % 45 21 100 [ 2 A 12 W 45 SR S i BRS B
ZE IR A — 20—t (Kappa=0.746) . ANHFFE 5T FIB I %2 212 Wi 4%
TR B Jo2 R () SRR E T A T L e B - SR B8 4R e v (83.09% )
b e M BR BB AR IR =2 (72.59% ) , B aali ¥ ) B8 4R 1 1K (70.87%) o
Prada—Arias 5 BFSY SR 13 FIB 7KSE> 540 mg/dl 5 5 22 1A
AR R AEAHDE  ASHIFE rh SR JE M R S8 4 4 I FIB 35 e fie ey
R AR B bR U, R UL 19 52 2% B2 B2 5 M3 FIB /KT 1
KRIMH R — B4R . 1 AR B 2 4 e B 35 PRl
20 ACMeA] IRIE AR FIBAR T &1, B FIB 5 1 40 2 4R P 4%
E KA DGR 2 IE ARG, BRI H FIB X0 W7 1 B R s 1 e
KRG —E M E, AR R S8 kST
R ] AE LIRS FIB I RE 32 % AN RIS AL /N LI B 4 119
W, AR F R 2 ROC M2k 47 04T , 45 5 Won k&2 W
B2l AR IR R R A2 2k T AR L B e T
BRI 7R ORI FIB A2 T, HLSRIE P B 48 1) SRR R S
B iR o FH IR DL AR 7 ] S TR I FIB A 2k T A
AR v X /N LA 2SR bR e A A o R B 2 D) 2 AR )12 T LRk P
MR

25 TR 07 FH v A 7 I A 6k I FIB I i T
DU /N L 45 A0 ) 2 R B2 WU L A8 B T AT iR
57 BABTT 7 S A B %

SE Tk
[1] Olafimihan O, Eltom M, Besarovic MS, et al.Incidence of perforated
appendicitis in children under five years of age: a review [J].Int J

Surg,2017,47(14) : 64-69.
[2]  Alvarez—Alvarez FA , Maciel-Gutierrez VM, Rocha—Mufioz AD, et al.

(3]

[4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

Diagnostic value of serum fibrinogen as a predictive factor for
complicated appendicitis (perforated). A cross—sectional study [J].
Int J Surg,2016,25(1):109-113.
Karabulut R, Turkyilmaz Z, Sonmez K.Ultrasonography for diagnosis
of appendicitis in children[J].Pediatr Surg Int,2019,33(8): 1-2.
Giizel M, Aktimur R, Yildirim K, et al. The evaluation of ENA-78
and fibrinogen levels for the differential diagnosis of familial
Mediterranean fever and acute appendicitis [J1.J Laborat Med, 2019,
43(3):141-147.
Benito J, Fernandez S, Gendive M, et al. A new clinical score to
identify children at low risk for appendicitis [J]. Am ] Emerg Med,
2019,24(13):284-288.
Ashkenazi 1, Zeina AR, Olsha O. Early ultrasound in acute
appendicitis avoids CT in most patients but delays surgery and
increases complicated appendicitis if nondiagnostic. A retrospective
study[J].Am J Surg,2019,34(11) :486-489.
Tyler PD, Carey J, Stashko E, et al.The Potential role of ultrasound in
the work—up of appendicitis in the emergency department [J].
J Emerg Med,2019,56(2) :191-196.
Jha P, Espinoza N, Webb E, et al.Single institutional experience with
initial ultrasound followed by computed tomography or magnetic
resonance imaging for acute appendicitis in adults[ J ]. Abdom Radiol,
2019,44(7):1-9.
Rawolle T, Reismann M, Minderjahn MI, et al. Sonographic
differentiation of complicated from uncomplicated appendicitis [J].
Brit J Radiol ,2019,92(10) :350-355.
Prada—Arias M, Gomez—Veiras J, Salgado—Barreira A, et al.Value of
fibrinogen to discriminate appendicitis from nonspecific abdominal
pain in preschool children [J]. Eur J Pediatr Surg, 2019, 32 (11) :
223-227.
R R T ZE R A S AT A B AR R R A TP i s
e B R LT R R 224k, 2015, 16(3) : 167-169.

(ki H #91:2019-09-03)

BEEGEFZWERARIERIEIITR

CDFI (color Doppler flow imaging) VAE AL TIIRTNSRES
CT (computed tomography ) —— JTE ALK Z B 5
CTA— CT M5 5

PET (positron emission tomography) —— 1E HL 7 & S HEALKNZ 1%

DSA (digital subtraction angiography) —— £ U052 L5 1 52 R
MRI (magnetic resonance imaging) —— RE3EPR A%
MRA (magnetic resonance angiography ) —— 4 JL4R i 45 i 5

B AR TR AE SO B T AL P AR TR B SESCAR S AN WS S0 R
ESUETE )



