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Abstract

Objective: To analyze and compare the clinical value of magnetic resonance imaging (MRI) and
ultrasound in the diagnosis of congenital anal atresia (CAA). Methods: The ultrasound and MRI data
of forty-five cases were selected from Weifang Maternal Child Health Hospital from 2015 January to
2022 January who were operatively proved as CAA. With retrospectively analysis, the diagnosic
value of MRI and ultrasound was analyzed. A receiver operating characteristic (ROC) analysis was
used to evaluate the diagnosis performance of the two modalities. Results: Among the 45 confirmed
cases of CAA, 2 cases (4.44%) were high anal atresia, 37 cases (82.22%) were medial atresia, 6 cases
(13.33%) were low atresia, according to the surgery results. Using the results of surgery results as
the gold standard, the accuracy rate of MRI in the diagnosis of CAA was 97.78%, the sensitivity was
97.44%, the specificity was 100.00%, the positive predictive value was 100.00%, and the negative
predictive value was 85.71%, which are significantly higher than those of ultrasound (77.78%,
84.62%, 33.33%, 89.19%, 25.00%) (P < 0.05). MRI diagnosis Kappa value is 0.829, the consistency
intensity is high (P < 0.05). Ultrasound diagnosis Kappa value is 0.413, the consistency intensity is
general (P < 0.05). The area under ROC curve (AUC) of MRI diagnosis 0.917 (95% CI 0.856~0.991),
and the differences were statistically significant when compare with the ultrasound diagnosis 0.719
(95% CI 0.601~0.829). Conclusion: MRI has higher clinical application value compare with ultra-
sound in CAA diagnosis and has certain predictive value for the type of CAA.
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R, B w3 BRI R R PO BRI N, MR BRI ] T/ LS RAE AL FA)
BEIVEAY, FRRERS IR ML AR AR LT EE(E B [2]. MRI G B 4ES S G, 5 X B A Z AL, A
JEW IR, FTUAZ M. ZREMAE, IFHIEYENE . BAh, MREAMERTBLERAN X 2R & iR R,
Nl PR BRI (4t = ThT HEBA HO RIS S, 3B TT UG HY HoAth & R R (A PR AR TH R GRS ) o 5 H T Aer A [R]85
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2. EREHE
2.1 —fg7Es

IR 45 BT 2015 4F 1 H~2022 45 1 H7EMES T 040 AR g B 5t 12 I FARAUE S 1 S RAERT T B
B LB TR B BB ) LIITEARTT 24 h RIATREIR S Rk & . LA T : 1) HAE
Hi¢ <28 K; 2) K4E S UAMEGIE A WL ITERTAL B KGR RILCE IR, JEAK . CHRsHE R % B
TR LI ARE IR S5) 12 8 S RERLTT A 3) HAAFAmmiskl. BILHRAHEW T: 1) A MR £
MDA 2) HFARBBIE; 3) HIEMRWE; 4) KMNERZE.,

45 Gl LR, 527 5, 4 18 fl; 4F#S 1 d~19 d, “FHY(3.91 £ 1.74) d. HBILIKKRIF: 22 fi
(48.89%) Hi A= fr BRI AN 22 H IR FEHEH s 9 £1(20.00%) B MR ik AR AK s 7 451 (15.56%) 17 1F bR 18 5 3H 8 i
s 5 B1(LL.119%) AT T IX BN /NE A s 2 111(4.44%) [ ZET K .

22. &

A BT AR E S MRI KA.

R A : KA PHILIPSGA. 1U22 %R0 2 8 ik A 2 Wi O I A 58 LAT 2 . iR i A R
AR AR, BRI A 1~5 MHz JE A Al B L 2P EMECR LB B R, R RSk
W SCE T LSBT, AT 2 EERE. ST AR R )L, R EMIE G IRE )7 2k
TR,

MRI £ 75 : K GESignaHDxt1.5T 8 ‘AR ILIRX BT A B AT 28 . #iURE MRI A2 . ks )L
ALENFEIA AT 45 R, 7R LAT MRI R & AT BAE R B A tE R AT T, 45 73 30 mg/kg 1) 10%7K &5
B i, DARHBDELEE, MO A IREAT, SRR B s R auEmitE. [FR, A T TR SR R
S L, g I AR ERAR AT B LILT T & Ak . MRI S 25 {8 GEL1.5TSignaHDxt i S A Hi1%, K H
8 JHIE A MR SR LR B B R O T R 2R B, o B LZE s . BRI T, SEELOIRAE T2WIL T2wi KR
LAVA-flex, LPAEKA#MBIA TIWI. T2WI #1 DWI Bif&. FSE J¥%1, T1WI: TR500~600 ms, TE8~20 ms;
T2WI: TR2500~3000 ms, TE80~110 ms; LAVA-flex: TR7.7ms, TE2.1 ms; %E[f 256 x 256, JZ/5 2~4mm.

RS MRI R A8 B 4 P g DL B ERBRER I EE TS W, A B .

2.3. MR

1) PAFAREE SN ehriE, FEBGRE AR MRI AR LA RPN TP B A U E AR 1 . K3 1984
A E PR B A T ARG o L B L Az ARBLAL T TP 8 =AY BL PC (L& B IR E N SR,
B E e PC 2 T ORALIABE, £E PC LA B AL B, & PC 2k I oymhr AIBH[4]. DA iz ALT ]
VBN FEE, ARGZATTIFBONAYE, TH 5T MRUIZWOET A ) LSe RYERT T B2 RE -

2) Wi iH5 Kappa {8, XA MRIFEZWOET AL LS RPEALTT P8 A 45 R3EAT LU, IR b 3L
H5FRGERE Bk, DL A R 2 7 ik i AR PR AT AT SE

3) 4 ROC ML I+ 5 f 2 N HAR(AUC), EALPFAG#EEA S MRI PRS2 75 7200 138 A2 LS Rk
HETTPRBEANF 70 BE A2 W RRE

2.4. GHESW

K SPSS26.0 Frit i W FUH AT AL B S 04 . X TP E TR EIL, R n (%) RB AT
iR . FE B R4 By, SR T ARSI . O P EBEE R — Bk, R T Kappa iE#ET 2>
1. M5 Kappa (BRG], FIWEEE 0 —SBERE: 24 Kappa /0T 0.4 B, FR—HIEAR: 24 Kappa
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fH7E 0.4 & 0.75 ZJAl, Fom—8E—M; 24 Kappa [HiA R s 0.75 i, FoRn—8hE RIT.
25K E TAEHZR(ROC), ML FIA(AUC) IR/, PUELRIFAS A 5 MRI 7284 ) LSE R
PEALT TSR R 2 B s (i . R4 AUC EIAFNEHE, FIWns B (Em&k: 24 AUC {H7E 0.5
K ULRI, FonTeWiihii: 24 AUC ME7E 0.5 & 0.7 Z [alinf, FRiZWi i EsdK: 24 AUC i1 0.7 2 0.9
Z I, RoRSWIM AR 24 AUC i 0.9 i, FoRiZWim(EIR .
PLPAE <0.05 1E A2 5 5 BA Guit2 =2 bRt

3. &R
3.1. BILFEREHER

ZFARUESE, 45 GIE)L, BTS2 151(4.44%) . AL ALTTHIS 37 $1(82.22%) . ARAZIL T A4
6 11(13.33%).

32. BARESRSFARISHLRILR

LTRSS e, A SBoE A LT T8 0 2L HER 28 77.78% (35/45). REE 84.62%
(33/39). HFFJEA 33.33% (2/6) FHMETHMIE v 89.19% (33/37), BHMETFIMIME v 25.00% (2/8). FdkEin: 1
Fim o

Table 1. Comparison of ultrasonic examination results and surgical diagnosis results
=1 BEREERSFARISHEERILERSE

FARLH
R P— - it
L ST PR A {RALAT T 4
L= A Nl zak:t 33 4 37
AL P8 6 2 8
&t 39 6 45

3.3. MRI REZREFRISEHERLE

PAF AR S NG RtE, MRIEZEUE A UL T 815 B RAER 20 97.78% (44/45). REBUE N 97.44%
(38/39). HE5HJE A 100.00% (6/6) BH T {E A 100.00% (38/38), FHETMI{E A 85.71% (6/7). HdE tn
%2 fiR.

Table 2. Comparison of MRI examination results and surgical diagnosis results
= 2. MRI B EERSFARISHIERILR®R

FARZH .

MRI &2 I N Hit
L ST PR A {RALAT ] 4

A= A gkt 38 0 38

AL P8 1 6 7

it 39 6 45

3.4. BF5 MRI BREM{EELE
MRI 2 W57 A2 ) LI I 2R DR T 87 (P < 0.05). HLi I 3 .
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Table 3. Comparison of ultrasound and MRI examination value (%)
3. BAS MRI R ENELLRER(%)

oA i iRTIES REUE e A T 9 14 TR mMiE
MRI 97.78 97.44 100.00 100.00 85.71
i 77.78 84.62 33.33 89.19 25.00
X 15.396 24.185 78.395 17.763 85.590
P <0.05 <0.05 <0.05 <0.05 <0.05
3.5. —H(4101

Kappa — S E B 45 R EoR, EXHEA L REALT TSR R B2 K E, MRI #4535 F R
45 B — S (Kappa = 0.829, P < 0.05); #AE{ZIi4: 5 F AR 45 R 1 — 8t — i (Kappa = 0.413, P <
0.05). ##iinsk 4. &5 FR.

Table 4. Kappa Consistency scale between MRI diagnosis results and surgical results
= 4. MRIIZHTERE FARLE R Kappa — B EE3%R

Kappa fH W bR R 22 Z18 PH
0.829 0.088 6.130 0.000
Table 5. Kappa consistency scale between ultrasound diagnosis results and surgical results
=5 BEICHERSFARER Kappa —HEEER
Kappa {8 i bR R 2 ZE PH
0.413 0.211 2.107 0.035
3.6. MRI 58/ ROC fiZkmR L

ROC & (W14 1) B7w, fEiZWrgiA ) LA RN T TBIA A 20 240, MRI ) AUC 24 0.917 (95% CI:
0.856~0.991), A i) AUC 734 0.719 (95% ClI: 0.601~0.829).
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Figure 1. ROC curve area comparison of MRI and ultrasound in the diagnosis of neonatal congenital anal atresia
E 1. MRI 5812 ) LSe R MEALITH 157 B8 ROC phkmAREL R E
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3.7. HERRHIS AT

Kl 2. B3 AF—BIL, JRA T2WIFFIILE 2, SFRAREE LAVA-flex F5I/KBILIE 3. K 2 #i sk
FROAPRCHLT & AR B . MRI SR B N ORI E Ry 7%, I &% 2.9 cm, B E
FEALTT R 1.0 cm,  SEARZ WHRALALT] A8

Figure 2. Sagittal T2WI sequence diagram
B 2. RIRGL T2WI F51E

Figure 3. Water image of sagittal LAVA flex sequence
3. RREL LAVA-flex FFI7k & E

K4, K5 NE—BJL, FAREGE T2WI F5 LI 4, F9R00 LAVA-flex /7 5)/K1E WL E 5. MRl B8 E.
o B CAREE & S5k, s i ab ) 3.4 cm, WL, B al W5 ARG R 5 B AT B EGE A
B(FFkATR), BEKZ 4.0cm, BRI AL 2.9 cm. %2 WA A2 AT ] PR R T ik o

Figure 4. Sagittal T2WI sequence diagram
B 4. KR T2W1 FF5IE
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Figure 5. Water image of sagittal LAVA flex sequence
5. ARG LAVA-flex FE5II7k 16 &

4. g

Se AN T TR — R A WL e R AL T W T, HC RO A . PR RS % o N B IR 6.
RE B B KRR, AT E L PR B A 4 I i ™ B B M 5]

HRTRFI0IA A, S RERT T BB S R ARG R B 5%, 12 LI BRIk T 1R B 2 3y — 1 1,
2t LA B T B R R . FERRBAR B 7 R, RBAI R RIS TR, L A
MBS, BEERAGHER, S ERISN, SRS, EIERG o R, BB TR, g
B R AT, FE5 ERMATIIHGE, BUS R EREGIT]. wRex A A, oy s R,
P BRI AT R 55, A AR S RN T IAIBH[6] . I AT 4 5 T LA 2 2l K T
VIBAEAE 1 2 R RN, 3BT TR B AR IE R BI85k s BT IR AT AR IE %, (BT ELA AN,
T AN EL A I G, R S BOHHE R A, DLy se REAT T TR bR S MR IR . Bt 243U
AR JETE 24 /N 2 SECE BRI HERUIG S, I ELZEME Ut B0 T IR ok M RS IR 22 SR AE, X
B 3 75 % B 75 2l R M T ) B PRV P T s

JeFAE AL T LI BT B S B0 A MR R, 5 R R S R LS EHEATIATY . BULTE 6~7 d PIfE
ARG i f b 7] B, ELSWIRIATT A TR )L fr . S TS A B EXEENE L. H
BT, AMRFR AR RIS RIETT 9T LA R AT T TR0 LB R B . T ARIBCRBARAL, S0 JUEd A2,
H RO R i, VTR0 LT T 1R AL O, FEE— D AR PR B 22 5%, by A A
AT TIPSR AR R AR A . BRI R, SNV T8, 25 IUE R RS2 R
B, WOTRARRR, RN RS BT AT TR, I, BT SEIA @GR B]. BT
L AL B, WA R L RE I DR . LK 2 B 3 AAJE, MHTEE S
BT TG AR . ARG, HRATI IR IE R, T4 TP AR . Bl W, % 80U ] PR E
B4y W

5L, WK RH X 4. MBS 2Rt LI SRR AT 20T . Forp, 8100 X 2k F s 2 I R
G IR T 710, (E R T 5 LB R 75 (IR 1) 25 M5 ™ b R, 8 BULHIAE R 10 120 79, 4
R S A A AT BE B LB I, A5 SEORE: MERJLMAR 240 5, BULEHE R
PR AR R AR 4 SRR 22, T ST (S Wi i e . TRIIE, (R EE R I 55 2K
Ve, KT I AL 2L AR SR 1 12~24 h po. 87 FTARHE 75 ot T ) M J% A Bl 4 A7 A B T
25, (B TR ARSI B A (IR ARRE AR, 25 5 S B s M R 22, TS B0 R F AR 5 3 ik %
iR,

ST EREGRERAGE T RN AL, ST E 1528 BCR A MR LS RYERTT ]
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B RALRATIZWI9]. HA, MRIEA W mE AR, AT AE A M SR B AL A P A B 2
DL AT e EETE : IR BRSO E SRR B RO Szt B I 5 RIEATAE 40 % H[10] . @id £
FIENE, MRIIERESNZ AN AN LB HEQANUE BIRL, AR, BEBE. WIR. 5
S5 MR B MO B e R BT SR A R [11] . BRI, MRI B B ME—— ] DL A I Ao
DN X e 5 2 S 1) AR T B

AVRHE T s B B A58, AR R AR o, MRIS T8 JLAe KRR 5 2 B 2 Wy
SREGFARERZ AIEE R —20E, SWest:. REUE. Fr5 5 UL BHMETAE . B TNE 5
BEETHAIZK(P<0.05). [FE, ROC HiZk/iras RIF TR, MRIUZWOHTAE LA RYERLT A BIA E 5
A AUC 24 0917, & THEF2HI 0.719. HILKR, MECTHEA2E, MRIBEW S DR H R HT 4
JUARRYENLIT TSR, 12 e Si2 M (B, oo )Lt — B F ARG IT R S KHE, Sikr%E
HEEMAGER 2.

[ B 5 B4 2, RAETEARREEFEH MRIEZWOETAE ) LS RAERLT TSR T R s, (HILTE
e RS S e P AFE— @ R, FEAFELTFHA: B4, SILERESRE PR R [ 5
1k, [FJ S SR AR s FEIR, P-P AR RN & A T2 W R e R, B — s B . AR
Fir, 1B )L MRI A B 45 515 F R 45 FAFAER 2 (R AL T B2 I AL LT ] P18 (3 2 i A 2 ik
TR B LRREBS 780 b 0, AR EHER S RERMEIL T —E iRz, w7 R T8 LR
(R, STk, XA LT MRI KSR, 25 HANRROE 22 B 0r , 00 B I P 24 A5 FH L 7 A B A 7
HEAT; [RIE, DhalEI gh SR 0 =M, mIR A 2 vl & ) 7 .

gi bpTid, SEFEMLL, MRIZE/N LRI TASE & B m it fratt. 0%, 5F
RE R —FEE, TR HEIULTTASEEE, R PFR e SR S%, [EAERR
HE—BHE N

E&WHE
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