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Abstract: [Objective] To investigate the prenatal ultrasound manifestations of fetal intestinal volvulus, and to ana-
lyze the prognosis.[ Methods] Prenatal ultrasound features of 17 pregnant women with fetal intestinal volvulus confirmed by
surgery and pathology at Guangdong Women and Children Hospital from June 2017 to March 2021 were analyzed retrospec-
tively and the prognosis were followed up.[ Results] The ages of the subjects were 24 to 40 years old, with median age of 29

(26~33) years old. Antepartum diagnosis found the gestational age was 24 to 33 weeks, with median gestational age of 26
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(24~31) weeks. Prenatal ultrasound found 17 cases had bowel obstruction, 16 cases showed a typical “whirlpool sign”,
13 cases showed twisting of mesenteric vessels, 2 cases showed coffee bean sign. Among the 17 cases, 10 cases were deliv-
ered and 7 cases were induced (including 2 cases of intrauterine fetal death). Among 10 cases born, 9 cases of intestinal
volvulus were confirmed by surgery (7 cases were accompanied by intestinal necrosis) , and 1 case of intestinal volvulus
was healed spontaneously. Among the 7 cases of labor induction, autopsy in 2 cases confirmed intestinal volvulus, and the
other 5 cases did not undergo autopsy. Among the 9 cases of intestinal volvulus, 7 cases recovered well after operation,
and 2 cases died within a short period of time due to severe intestinal necrosis. In the 25 ultrasound examinations, the ultra-
sonographic patterns of intestinal volvulus in the 11 cases confirmed by surgery and pathology were dilated small intestine
(22 times) , "whirlpool" signs (20 times) , clockwise wrapping of branch vessels of the superior mesenteric vein and the
superior mesenteric artery (15 times) , and "coffee bean" sign (2 times) , ascites (6 times) , polyhydramnios (6 times) ,
pseudocysts (once). All the 7 cases of intestinal necrosis appeared associated signs in the ultrasound examinations , includ-
ing ascites (5 times) , the ambiguous intestine structure (once) , intestinal blood flow decreased or disappeared (twice) ,
the intestinal dilatation decreased (once) , "coffee bean" sign (twice). [ Conclusions] Most fetal intestinal volvulus has

characteristic sonographic features. Prenatal ultrasound has important application value in the diagnosis and monitoring of

intestinal volvulus, which could provide important information for prenatal consultation and clinical treatment.
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Table 1 Clinical information, ultrasound characteristics and clinical prognosis of the cases
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I 2 34 2.6 Y Y N Y N neonataldeath  ABCD
2 28 36 3.0 Y Y N Y - ABC
3 31 32 25 Y N N N Y aite ABE
4 2 39 2.5 Y Y N Y N e AB
5 28 39 33 Y Y N N Y cure ACE
6 33 34 23 Y Y N Y N — ABC
7 32 35 24 Y N N N N s ACE
8 30 38 3.1 N N N N N o D
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GA': gestational age; Y: Yes; N: Noj kg: kilogram; A: small intestinal volvulus; B: intestinal necrosis; C: intestinal atresia; D: midgut

volvulus with malrotation; E: meconium peritonitis; TOP: termination of pregnancy.
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Transverse sonograms of fetal abdomen show a whirl-pool configuration of the distended bowel (white arrow) that is typical of volvulus. A~C: Whirl-

pool sign with distended bowel; D: Whirlpool sign without distended bowel.

E1 s#ERHERIE
Fig.1 Typical whirlpool sign

Transverse (A~D) sonograms of fetal abdomen (white arrow) show the mesenteric vascular enlarged with abnormal route (whirl sign).
B2 7[E a0 R HEAE

Fig. 2 Vascular spiral sign

A: “coffee bean” sign (white arrow); B: cystic abdominal mass (black arrow); C: bowel dilatation (white arrowhead); D: enlargement fetal stomach

bubble with ascites. As: ascites; ST: stomach; GB: gallbladder.
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Fig. 3 Non-specific findings of fetal volvulus
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A: a whirlpool sign with bowel dilatation at 33 weeks gestation. B: a vascular spiral sign. C: intraoperative findings of the volvulus of the mid-por-

tion of the bowel after delivery of 34 weeks gestation. The one—day neonate turned out to be midgut volvulus with intestinal atresia and intestinal necro-

sis. Only 55 ¢m of small intestine remained after operation.
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Fig.4 Sonographic evolution of the intestinal volvulus at 34 weeks of GA and the surgical post—natal correspondence of case 6

A: a whirlpool sign with bowel dilatation at 24 weeks gestation. B and C: a vascular spiral sign. D: induced labor due to pre—eclampsia at 24 weeks

gestation, autopsy confirmed congenital intestinal malrotation with midgut volvulus.
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Fig. 5 Sonographic evolution of the intestinal volvulus at 24 weeks of GA and the anatomical dissection findings of case 11

AR RFEENAIERE 7 A R e K
A5 TCHTERE R R LI A i WA R
e A R . TEIRIG & B R, I 2B B Ik
(superior mesenteric vein, SMV) Bifi # i7 UL 17 R I
Bk (superior mesenteric artery , SMA ) Ay il .U i35
I Al 2l Il 9 AR iz s A 58 i
I R B RAE I IR A R, 45 I FR IR
A4 AT RE & e R A o W Ee K e TR
W | I Z NSl DKL S Bt i K IR A2 B,
H L BUAIRAE AL IR R IR 0 A
WEFE R, 3461 (3/1 1) UESE A I iERE A ROIF At .

o VA B8 5 i DL L 1) A e R 5 0, H R
ks AT W A1 1) SR BT RE L = i T L
Jn 2R L BERRIR 5 | 362 SR ¥ 8 L WA B A, Sl
R E S TR B S8k, I o AL Y
JCR P i FEME IR AR AT i 4 Ry B Rt 22, 2 m] S B0
AP AR A 760 (7/11) 2 TR A 5
UESEE I P B
32 Ra)LRziA%ery A R EHRHE

RS AT ERR 12 W SR 2 LI AL | ] AT & B
IS SRS IR o TR G K R A
H 0 228 L SR L AT LA 22 U0 22 40 JE WA iR )L

W& o Z RIS i F2 15 b s LA A 0 o 12 Wi
G LI (0 2 A R s VA 4R E 7
5 ) LI 5% %) R S AR R LT

32,1 mEdk IRILGE NASREZE T3 hnm v

B, /N EAR N2 13 JEI BT 1 1 mm 354 3 4T Uk i

W 4 mm, 7E 8 A6 LN G & K B RN 6~

8 mm ; 45 7 1) EL AR N2 22 JEI B (1% 4~6 mm 3411 51]

53 W BE Y 10~18 mm, i L W1 45 i N 4% Je K AE R

18 mm. 4225 24 IR, i JL/MA AR >4 mm , 45

W NAE >6 mm, N i % EAHEY K. BHETEN

Z L/Ns AR KT 7 mm /N g 975K 112 Wb

HES L AR B 7 B L A I E Y K. W

YRR D R A T B S R B RS

Bt — R A A T N E AR HIF R R

SRS, FE— LB AR HEA T RE S |

Yk pyHAb S I HERR — b PR Ak

3.2.2  aRRAEA dn F R ARAE  UEIRAE BN S
6 LA e B R IE P ) P AR R R 2 G L

B 2 RN 148 DA 2 B L Sk Rt el &

JEE b B KB SCHU IR B o ABiFgE b 16 Bl iG

LSRR BT SR A R AR S22 W

B O, 53 A O ) 8 ) BRI AT “ Te I 11k 171 e



594 HlR AR 2 (R AR ) H42%

2o TEWERAE” 1Y O, 3 4 R (0 2238 3 A -4k
I IR BEAE ", RS WL () O — BRI, U
HAe gy A Bt (B 1D) . FETE T
REEWiRDIW 7R e T EN N IN= &R Va5
AL HE T 2O A B 09 AR S ME DL B
UL R BEAE” BIPE , $E s i )L A il it Az BEL L Bk il
WIERIRE. $o3)“ M AR Z )5 , dE— 20 WA
Tols 2 E 2 k5 1 FR I kO 8 BGEAT
A B T ekt A R G I B s W . AF5E
o 28 TR B R M FIE SEAE AE I A1 0 11 iR
JU, D PR 2 i e (5 00 Bk 4
T 25 YA GUME P I A R A, R AE A
T 200 VEBIITAR A I L R S L B T e
TR AEFRFE P W Ak " A 25— B AE
323 HAMwirf  “UNMHETAE” (coffee bean sign) £
AR A IF L PE AR B AL R B 0
e e PRREAN S8 2 s PR BELIT , Tl JL A A 1) =K
AT DLIE A BH T i i A KIS REHE B A1
iz, LAt Ry <, AR ity ) BE
PRI 7K firb 388 JEE T A B SR, T8 1 — 2% 3500 0 s [l
L 00 Sy e AR AL ) 2 AR
3 2 51 A By o AR

EYEPIN ZE IR IV YR = 470 RN 71Ci k1N, 7]
LA TT AR I, TR R A JR i AN [ B B 75 75 1R
EIR AR, B T LA SRR G Ah A2 g 191 v
i IR I 22 7 o3 W eV A B IR I RO L F K i
Z AR R RS Yo iR LI AL AT BB 5 0T o
L BIRTE JEFEMEIR IR 25 0T R AE , 2 VISR iR
JUEBL , S =i i i) S w1 PR AR A
3.3 ImARFHEYETGE

KT L HLEL ) W5, B AT B8 ) £
it AEE HEDUL A PO — B0 2 )L LSS 7T RE
SERIEE N R B R A O R
i S TR E e R THUIS 1 OCEE . 4R SR LI L
I 28 A 512 2 A AR N 9% 5T 1 BE ST HILAG 5592 0T
B, W 2B A B 2R R N LANE A
SEUME R IEHEA T R G0 7 RS BT B A L
FINAIT % S m e LR A LT E 7

A SCHRARE IS M P e A7 06 0] 3K 95%
A, 2 FIGAEE N, B BRI LE NIET:
FA Ji BRI A 24, 3K 7P 481 K e IR SR EAL 5 6 1) B =, L
2 BIAEAE E Kk 22, A SCHER 08 T 5% T B0 G
IL-MAEEE ERRATT Bl R o R O S 8 E ik

RN oK 2 T BRGNS AR
JIRAIG HR A R I 2 A A (AN RS, 10 441]
TP LI AR TR A T 1.2~3.3 kg, 7 %02.6(2.3~
3.0) kgo 106138 7= JLH 55 2 461 5 g 4 3R B8 T ot
KA G FEWINBET-Z A1, HAx 8 il Fil e R ATo

KT WREIAL, K28R 2= 000 G LG H
e & —Fh ] BBAG S AR A A , 1T BB 2 20 Ik
FEXEH AR JLEAT ANREF AR VAT . X T AR
5 )L HH BN s RO i 28 B 4 B 2 s ] i o B
W 28 FLAEIT RAE , AT i B G LA i, S PR 1 4
O BRI, AL B, 3% 7 0 10 G L, ™ i
T 7 RS A VS B L 2 2 43 e Y s ) i) o e 52 55
5(3~10) J, 43 e 28 JE v i 0k 35(34~38) Ji] o 4 441
AL, Horb 3B HE K. X i, 2
Wr 1 I i 2 05, Gofar PP AL A X IG ) L A i At )
SR 7 R IR S8 3 BB A T Ak ki B 2R L AR
RS, AT REA R G PR U E 23 W AL IPAR R LTS
W EH B SR

o 7 e A R B 1) 7 R P DA R R R R R
H AU AL TR IR 2 B B, AT DI B 24 T30 1)
YRR ARG EIT,71(7/9,77.8%) AR R IESL
SR A IRAE o I E 53 B 2 49K S5 ZE T 161 (s
1 F0110) 15 LI A5 EE, STERI G2 B i $1 5
BF Y HE BIG L B R i B [l 75 3 S AR 4, T
7 6 LI 8 o ™ E 0T BE Y B T s A IR
B IXEBAE G R B AR T BE TR i L
RO LG 2% . B H A% A v 54— =L 4g
i, A I T 3 A i R BB RUESE

BEAN A5 1 B LSS A AT A R R L
R 51 9) 18 JEIAG A ik oA % BUH 8 S, 24 AL iR L
Hh R R A3/ BT LER AR 5K, SR AL AR 2 10
mm , i M50 A R AR ML 5, A5 B ML )
FRRRIE . VB JRATIHALIE 52 R R A R &
PLHL IR S, B S O T A TE AR B AR, B DT 2 2
LI E . BHNRNATGEEH T/MATESIEE R,
M — i AL IF HATRE A & e 28 0E 5
34 BRILpHESHeEEERNXR

FEHI R R IR L B # IR AT K
ZERNHEAT G LGS AR AL o3 Ay Sast il 53 M. f
TG UL (4 A s 2440, B AT By 45GE B A~ S sk
INFEA R BIGE , 2R 455 M L R B R 45
HEAT 30T, H T T REE ARG IE B G LA 5
LR SR AR RS 8 BT A OK



o5 434 Wk, S5 R UL 7 58 P 12 W7 R R IS R 1 595

Sl BT i 2 R A, LA 2 0 R A N R R R 2 e A
RARAT IR B I 28 A 2, 2830 1 8 B8] v 1491 (s
Bl 16) K BLY AR 54, o 46, X, del (X) (p11.2p2
1.1) . ABFRHEA RN, I L 55 R 8 2
AR R T 0 2 IR AR A TR 5T

g5 LTIk i LR AL B RRAE R A RS AR
2, Qe AE | I R BEAE , AR S R TE R AL I
E/N QN L (GRS -4 SR AR N LT S RS B S Ul

SE 30k

[1] Sciarrone A, Teruzzi E, Pertusio A, et al. Fetal midgut
volvulus: report of eight cases[J]. ] Matern Fetal Neo-
natal Med, 2016, 29(8): 1322-1327.

[2] Has R, Gunay S. 'Whirlpool’ sign in the prenatal diag-
nosis of intestinal volvulus[ J |. Ulirasound Obstet Gyne-
col, 2002, 20(3) : 307-308.

[3] Bartholmot C, Faure JM Grosjean F, et al. Prenatal diag-
nosis of antenatal midgut volvulus: Specific ultrasound
features|[J |. Prenat Diagn, 2019, 39(1): 16-25.

[4] Yu W, AilucC, Bing W. Sonographic diagnosis of fetal
intestinal volvulus with ileal atresia: a case report [T].
J Clin Ultrasound, 2013, 41(4): 255-257.

[5] b BB R B 225 . vl [ 7 i 75 A 4

B (LR [M]. Jbgt: ARTAE HiA:, 2019, 17-30,
82-85.
Ulirasound Physicians Branch of Chinese Physicians
Association. Guidelines for Ultrasonic examination
of Obstetrics in China [M]. Beijing: People’s
Health Publishing House, 2019, 17-30, 82-85.

(6] Chakraborty A, Ayoob A, DiSantis D. Coffee bean sign
[J]. Abdomen Imaging, 2015, 40(7) : 2904-2905.

(7] XUH8, REF . LB R e E A 2 W

WS LI]. th AR BE 22 P 2% 35 (L T hiR) , 2016, 13
(11):840-844.
Liu S, Wu QQ. Ultrasonographic diagnosis of intesti-
nal malrotation with midgut volvulus in fetus [J1.
Chin J Med Ultrasound (Electron Ed) , 2016, 13
(11): 840-844.

[8] Black PR, Mueller D, Crow J, et al. Mesenteric de-
fects as a cause of intestinal volvulus without malrota-

tion and as the possible primary etiology of intestinal

Z 55 P RE A A2 W B I B EAME. Y
PR A BRI LI LS BOAE SR, B 5 7 4
IR (2 J8 1O X 2R AT R GUR 7 BHE BT
BE LR WRAYT 7 5 B B RIA R mIRse
S o X T HEZIIR NG L, QR B e AL i A s
PR LA 5 0D sl A i AT SR D |
HE IR R HEPE R N8 25 B i T SR AL 25 AL
ARG R , RO 24 K IE A7 7 B B0 65 A= L it
FARIWGST WD I B RS A LR,
e i LB AR ) LR i

atresial J |. J Pediatr Surg, 1994, 29(10): 1339-1343.

[9] Komuro H, Hori T, Amagai T, et al. The etiologic role

of intrauterine volvulus and intussusception in jejunoile-
al atresia[J]. J Pediatr Surg, 2004, 39(12): 1812-
1814.

[10] Noreldeen SA, Hodgett SG, Venkat—Raman N. Mid-
gut volvulus with hemorrhagic ascites: a rare cause of
fetal anemia [J]. Ultrasound Obstet Gynecol, 2008,
31(3): 352-354.

(1] JRIE , AT, FHOSCRR, 55 . B 7S DAk JIE e g e 22

L VA TE A (B [T ] o Ll R 2l (B 2 ) o
fi), 2015,36(4) :624-628.
Zhou LY, Wang Z, Tian WS, et al. Value of ultra-
sound in evaluating the upper gastrointestine of bil-
ious vomiting infants[J]. J Sun Yat-sen Univ(Med
Sci),2015,36(4) :624-628.

[12] 5%, BV, wg, & KL ES

B 7 1 P 2 W K =12 e [ ). rh A A R
FIRiE, 2019, 28(8):696-699.
Li XL, Mu ZP, Huang T, et al. Prenatal ultra-
sound diagnosis of fetal intestinal volvulus and in-
tussusception and misdiagnosis analysis[J]. Chin J
Ulirasonogr, 2019, 28 (8):696-699.

[13] Monard B, Mottet N, Ramanah R, et al. Prenatal di-
agnosis of a segmental small bowel volvulus with
threatened premature labor[J]. Case Rep Obstet Gyne-
col, 2017, 7642784. doi: 10.1155/2017/7642784.

[14] De Felice C, Massafra C, Centini G, et al. Relation-
ship between intrauterine midgut volvulus without mal-
rotation and preterm delivery[J]. Acta Obstet Gynecol
Scand, 1997, 76(4) : 386.

(%% 870 )



