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Clinical Value of Abdominal Ultrasonography in the Diagnosis of Neonatal
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ABSTRACT Objective: To explore clinical value of abdominal ultrasonography in the diagnosis of neonatal necrotizing enterocoli-
tis(NEC). Methods: A total of 116 patients with NEC in our hospital from January 2009 to December 2016 were selected as the objects of
this study. According to the modified Bell-NEC classification criteria,the patients were divided into diagnosis group(n=50) and suspected
group(n=66). According to clinical outcome, the patients were divided into operation group(n=37)and medical cure group(n=79). The re-
sults of abdominal ultrasound and X-ray examination were compared between the diagnosis group and the suspected group, and he results
of abdominal ultrasound and X-ray examination were compared between the operation group and the medical cure group. Results: In the
diagnosis group and the suspected group, the detection rate of abdominal ultrasound on abdominal wall gas and portal venous gas were
higher than those of X-ray examination (P<0.05). Abdominal ultrasound also revealed bowel slow peristalsis, loss of peristalsis and
seroperitoneum.The detection rate of abdominal ultrasound on bowel wall thickening, intestinal dilatation and seroperitoneum in medical
cure group were lower than those in operation group (P<0.05). The detection rate of X-ray film on intestinal dilatation in medical cure
group was lower than that in operation group (P<0.05). Conclusion: Abdominal ultrasonography can improve the detection rate of NEC,
and has a better predictive effect on the clinical outcome of NEC.
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Table 1 Comparison the inspection result of abdominal ultrasound and X-ray in the diagnosis group and the suspected group

Diagnosis group(n=50)

Suspected group(n=66)

Items Abdominal

Abdominal

sltrasound X-ray x? value P value sltrasound X-ray x? value P value
Bowel wall thickening 15(30.00) 18(36.00) 1.541 0.126 1 5(22.73) 20(30.30) 2.481 0.061
Intestinal wall gas 20(40.00) 9(18.00) 4.573 0.035 7(10.61) 1(1.52) 5412 0.025
Portal venous gas 33(66.00) 11(22.00) 11.524 0.000 12(18.18) 2(3.03) 7.768 0.013
Intestinal dilatation 16(32.00) 13(26.00) 2.687 0.061 18(27.27) 20(30.30) 1.571 0.112
Bowel slow peristalsis 29(58.00) - 30(45.45) - - -
Loss of peristalsis 14(28.00) - 10(15.15) - - -
Seroperitoneum 27(54.00) - 13(19.70) - - -
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Table 2 Comparison of abdominal ultrasound results between medical cure group and operation group

Items Medical cure group(n=79) Operation group(n=37) x* value P value
Bowel wall thickening 15(18.99) 14(37.84) 5413 0.009
Intestinal wall gas 8(10.13) 5(13.51) 0.249 0.437
Portal venous gas 14(17.72) 10(27.03) 2.046 0.075
Intestinal dilatation 21(26.58) 21(56.76) 4.678 0.016
Bowel slow peristalsis 35(44.30) 14(37.84) 1.045 0.095
Loss of peristalsis 8(10.13) 6(16.22) 0.414 0.214
Seroperitoneum 12(15.19) 25(67.57) 12.571 0.000
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Table 3 Comparison of X-ray results between medical cure group and operation group

Items Medical cure group(n=79) Operation group(n=37) x? value P value
Bowel wall thickening 30(37.97) 15(40.54) 1.457 0.075
Intestinal wall gas 5(6.33) 4(10.81) 0.845 0.154
Portal venous gas 5(6.33) 5(13.51) 0.971 0.083
Intestinal dilatation 16(20.25) 19(51.35) 4.946 0.037

3 g

UEAEA 25 T8 [ A 00 B 4 AR P (38 25 , 7 LA
SLRACATE JLATEE b2 B, NEC FE R LI
VLR I R L FE B0 AR W0 IV o 4R, B 20 s 1 %
JEE VT 30/ M 28 I e A SR TR AT , Yo H o 1 2 A ™ T
SN, RSB HE Y NEC #LIRAERTE 50% L I, AL
Gy BB BT R , RO 25 5 B IR 9, LS T 5 NEC
BHMBUS A YR, B % NEC 897 FRIGIER T R

FAWR R, HAE NEC 2 Wb i B (B2 S 21 5
P, HATX T NEC BB HL 4 JCRE 18, A A Bk
P TR E 7 ARG, S B IE 5 2 MR . L B
AL 2l i A FE AR Bt 1 S R B, A T 5
B ke B AETE AR AU BRI B X e EARIEE 0 BE AR
AT RTHEA T TR, S R X L sl B A AT DL
S JFPME L B T T R AR 2

ARSI 00 TR 5L 48 X Zidi /8 NEC
R HIRCR , 45 R s TERf S 2L M SR v, B30 7 0 i
BERUSC TR AR I R B 3 T X iR, 2 A it
X WEHREE R I I T8 AT S0 i 3 0% 2T R R s
I AR X 2Bt i & B B g AR B R 2 wos g f
FE45 I AR S A hIE SRR B KA (HE
TSR G 5 I RERH D) , SR I PR 2 BT P A TR AR BRI =
TR W RE T T XS B | R IR T IR S 4 AT 2 B, HL
AT LATE NEC 101 B 5 sl Bt | i 18 055 303 2 AR s AR
AT X AR TR A B B/ VAR TR i BEARUC LT K AR
AU AT AR L B vy, PECTE AT B T NEC #YiZ2 W, AWFFEA
B2 NEC LT UM 7 1) R AR e e B e i B2 240
T X LB, dt Tl WA O A TR NEC oA 8w 2 Wi
{Ho AN, ABFEIE AT 1 WA TBAE NEC I REE VAT Hh i
W E , S5 R TR P RRIA A 2 I 7 X i BE R TS S A
R I RO A, H AR TR ;. WRHA A X et i in
PIRAURE IR AR T ARG bl s R i BN IS i A
PRI B A B X B 7 s i AT 5K NEC Iife JRAS
RALHRZ IR R 2R . T NEC (% i A7 78 , i G 3 2
REZZ , LI M FR R A AT R AARTRAE, T AL DA 2 38, 1 )
KT AL, S KR NEC FRMEZ G AR, il
T X h B A R 1 nT OSSR i 9 ik, X i BE
JERE I AR At AT g, DAL ARG A 5 SR NEC Il IR

FRINTN 2B M . BRAEWETE P 3R, IR 7 T
NEC (2 Wi 5 Tl PRI VA b XA S AR, EANAATE O
PRI, Al U A 19, 3 5 I PR AR
L5 bR IR AR S BE RS B R NEC A6 1%, H X NEC
HAIR REL VAT B R B E T ., HAA TR IR PR _EHE OB E
5 % 3C #k( References)

(1] 4 & ik 4k, 57k A6, 5 L3R AR 75 24T A JUIRSE M /N i 45 i K5 7 &
i RE B e M E[I]. P B & OLAL e &, 2016, 18(2): 108-112
Yang Lei, Xu Wei, Li Yong-wei, et al. Value of abdominal ultrasound
in thediagnosis of neonatal necrotizing enterocolitis and evaluation of
disease severity [J]. Zhongguo Dang Dai Er Ke Za Zhi, 2016, 18(2):
108-112

(2] ZRWEAR, 55 F AL, 5 MR, AR A B A TR BT ALK B A K E A A LR
SR 25 W K e BOR[J].55 A B 4 &, 2015, 31(23): 3932-3935
Zou Xiao-ni, Su Yu-min, Lu Xiao-juan, et al. Probiotics reduce the
risk of necrotizing enterocolitis in preterm infants with very low birth
weight [J]. The Journal of Practical Medicine, 2015, 31 (23):
3932-3935

[3] Zhou Y, Li Y, Zhou B, et al. Inflammation and Apoptosis: Dual Medi-
ator Role for Toll-like Receptor 4 in the Development of Necrotizing
Enterocolitis[J]. Inflamm Bowel Dis, 2017, 23(1): 44-56

[4] Staryszak J, Stopa J, Kucharska-Miasik I, et al. Usefulness of ultra-
sound examinations in the diagnostics of necrotizing enterocolitis[J].
Pol J Radiol, 2015, 80(1): 1-9

[5] #% sk, T 0637 A2 JUIRITAL ) B 45 i K 0 AR 75 9475 49 16 R 1AL
[I1. A% A ZANB 7, 2016, 21(1): 79-80
Chu Hong-guang, Wang Peng. Clinical value of ultrasonography in
the diagnosis of neonatal necrotizing enterocolitis [J]. Modern Diges-
tion & Intervention, 2016, 21(1): 79-80

[6] Palleri E, Kaiser S, Wester T, et al. Complex Fluid Collection on Ab-
dominal Ultrasound Indicates Need for Surgery in Neonates with
Necrotizing Enterocolitis[J]. Eur J Pediatr Surg, 2017, 27(2): 161-165

[7] Raxil, K379, B A5, 5 IR 4 W K 09 X LA IL(M 141
BRI IR 2 4 [E 2 2R, 2013, 13(1): 88-90, 127
Liang Qiong-he, Zhang Xin-rong, Tang Wen-wei, et al. The Radiology
of Necrotizing Enterocolitis (NEC): a Report of 141 Cases [J].
Progress in Modern Biomedicine, 2013, 13(1): 88-90, 127

[8] MohanKumar K, Namachivayam K, Ho TT, et al. Cytokines and
growth factors in the developing intestine and during necrotizing en-
terocolitis[J]. Semin Perinatol, 2017, 41(1): 52-60

[9] Blackwood BP, Hunter CJ, Grabowski J. Variability in Antibiotic Reg-
imens for Surgical Necrotizing Enterocolitis Highlights the Need for



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol17 NO.21 JUL.2017

- 4107 -

New Guidelines[J]. Surg Infect (Larchmt), 2017, 18(2): 215-220
[10] A 36T, 70 4L 3 £ USRS D I3 26 09 K P fe MRS 58

a3 [J].F B da g4 BAF 5, 2015, 26(6): 1296-1297, 1301

Zhao Yan-li, Sun Jian-hua.Changes of platelet distribution width in

T

necrotizing enterocolitis of newborn [J].Chinese Journal of Woman
and Child Health Research, 2015, 26(6): 1296-1297,1301

[11] R 545 4t 8, B, A = )L A At K E LA 1 L Ae
AR SIS HTII]. P 4 B = B 5 % &, 2016, 19(10): 755-760
Zhang Ying-Ji, Yang Chuan-zhong, Li Huan, et al. Rates of survival
and complications among extremely preterm infants and extremely
low birth weight infants [J]. Chinese Journal of Perinatal Medicine,
2016, 19(10): 755-760

[12] AEAA, b 5,35 50,5 A A LIRS DG 4505 X TG AR £ B &
ST 0E RN LS4 &, 2014, 13(5): 396-400
Hou Long-long, Li Zhong-rong, Huang Huang, et al. The prognostic
factors of Neonatal necrotizing enterocolitis [J]. Journal of Clinical
Pediatric Surgery, 2014, 13(5): 396-400

[13] Baucells BJ, Mercadal Hally M, Alvarez Sanchez AT, et al. Probiotic
associations in the prevention of necrotising enterocolitis and the re-
duction of late-onset sepsis and neonatal mortality in preterm infants
under 1,500g: A systematic review[J]. An Pediatr (Barc), 2016, 85(5):
247-255

[14] Moore SA, Nighot P, Reyes C, et al. Intestinal barrier dysfunction in
human necrotizing enterocolitis [J]. J Pediatr Surg, 2016, 51 (12):
1907-1913

[15] Akin MA, Yikilmaz A, Gunes T, et al. Quantitative assessment of
hepatic blood flow in the diagnosis and management of necrotizing
enterocolitis [J]. J Matern Fetal Neonatal Med, 2015, 28 (18):
2160-2165

[16] FRA A A 32,5 R 2,5 R FlR T B 47 £ LIRS 45 0
KFRFRARS>H [J]. P4 ERILAIERZE &, 2016,31(23):
1783-1786
Chen Fa-ling, Xu Wei-jue, Li Long-zhi, et al. Outcomes of surgical
intervention for necrotizing enterocolitis within different pathological
range [J]. Chinese Journal of Applied Clinical Pediatrics, 2016, 31
(23): 1783-1786

[17] Aliev MM, Dekhqonboev AA, Yuldashev RZ. Advantages of abdom-
inal ultrasound in the management of infants with necrotizing entero-
colitis[J]. Pediatr Surg Int, 2017, 33(2): 213-216

[18] Burnand KM, Zaparackaite I, Lahiri RP, et al. The value of contrast
studies in the evaluation of bowel strictures after necrotising entero-
colitis[J]. Pediatr Surg Int, 2016, 32(5): 465-470

[19] 3KBL,BHLr &, DM, 5 B3 B AL £ ILIRST I 7 25
“Pé’JﬁME’L P l%)’ri)b?ﬂ-«;—/b, 2014, 29(6): 398-401
Zhang Yue, Gao Hong-xia, Yi Bin, et al. The value of abdominal ul-

kW K5

trasound in the diagnosis of neonatal necrotizing enterocolitis[J]. Chi-
nese Journal of Neonatology, 2014, 29(6): 398-401
[20] He Y, Zhong Y, Yu J, et al. Ultrasonography and radiography findings
predicted the need for surgery in patients with necrotising enterocoli-
tis without pneumoperitoneum [J]. Acta Paediatr, 2016, 105 (4):
el51-155
1 B AT £ IUIRSe M ) B 45 W K Z AU B AT R (1] )
LA 2 &, 2017, 44(1): 6-9
Dai Qiu-xi. Advances in the pathogenesis,diagnosis and therapeutics
of necrotizing enterocolitis [J]. International Journal of Pediatrics,
2017, 44(1): 6-9
[22] Wang L, Li Y, Liu J. Diagnostic value and disease evaluation signifi-
cance of abdominal ultrasound inspection for neonatal necrotizing en-
terocolitis[J]. Pak J Med Sci, 2016, 32(5): 1251-1256
[23] Urboniene A, Palepsaitis A, Uktveris R, et al. Doppler flowmetry of
the superior mesenteric artery and portal vein: impact for the early
prediction of necrotizing enterocolitis in neonates[J]. Pediatr Surg Int,
2015, 31(11): 1061-1066
&5 TRIGIR M B R AT R UIR ST I 2 0 K0 X BAE R A s
BB % A 5 R % &, 2015, 31(9): 1503-1505, 1514
Li Tao, Zhang Zeng-jun, Yang Jun-le. The study of X-ray findings

[24

[y

and clinical factors of neonatal necrotizing enterocolitis[J]. Journal of

Practical Radiology, 2015, 31(9): 1503-1505, 1514

—_
N
(%]

[t

Gwizdata D, Wilczynska M, Talar T, et al. Ultrasound examination in

diagnosis and monitoring of necrotizing enterocolitis in a group of

newborns with birth weight below 2000 g--a preliminary report[J].

Ginekol Pol, 2013, 84(10): 862-870

[26] Eaton S. Necrotizing enterocolitis symposium: Epidemiology and
early diagnosis[J]. J Pediatr Surg, 2017, 52(2): 223-225

[27] Perger L, Mukhopadhyay D, Wiggins-Dohlvik K. Maternal
pre-eclampsia as a risk factor for necrotizing enterocolitis[J]. J Matern
Fetal Neonatal Med, 2016, 29(13): 2098-2103

(28] E 4 7F 46 &k A Be b, 25 37 £ LR ST M N 25 1 K8 I B E A
R F BHa sh4z4d, 2014, 29(2): 225-227
Wang Rui-qin, Zheng Dong-ling, Zhao Xiao-zhong, et al. Analysis of
risk factors associated with neonatal necrotizing enterocolitis [J]. Ma-
ternal & Child Health Care of China, 2014, 29(2): 225-227

[29] Yikilmaz A, Hall NJ, Daneman A, et al. Prospective evaluation of the
impact of sonography on the management and surgical intervention of
neonates with necrotizing enterocolitis [J]. Pediatr Surg Int, 2014, 30
(12): 1231-1240

[30] Kamali K, Hosseini SR, Farnoodi MR. Complementory Value of

Sonography in Early Evaluation of Necrotizing Enterocolitis[J]. Pol J

Radiol, 2015, 80(1): 317-323



