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ABSTRACT Objective: To compare the Magnetic resonance imaging (MRI) and computed tomography (CT) manifestations of hy-
poxic ischemic encephalopathy (HIE) in different severity, and analyze the diagnostic value of MRI in HIE. Methods: 76 neonates with
HIE who were admitted to our hospital from January 2017 to August 2019 were selected, including 46 mild cases, 24 moderate cases and
6 severe cases, all of whom were examined by MRI and CT, the diagnosis results of neonatal HIE by MRI and CT were compared, the di-
agnosis results of severity of neonatal HIE and the detection rate of intracranial lesions. Results: With clinical manifestations as the gold
standard, 72 of the 76 children with neonate HIE were confirmed by MRI examination, with an accuracy rate of 94.74%. There were 63
cases confirmed as neonate HIE by CT examination, with an accuracy rate of 82.89%. The detection rate of neonate HIE by MRI was sig-
nificantly higher than that by CT examination (x*=5.365, P=0.021). The coincidence rate of MRI examination for the diagnosis of mild
and severe HIE were 71.74% (33/46) and 100.00% (6/6), respectively, which were significantly higher than that of CT examination
43.48% (20/46) and 50.00% (3/6) (all P<0.05). The coincidence rates of MRI and CT in the diagnosis of moderate HIE were 75.00%
(18/24) and 66.67% (16/24), respectively, with no significant difference (x*=0.403, P=0.525). The overall detection rate of intraventricular
hemorrhage, periventricular hemorrhage, subarachnoid hemorrhage, basal ganglia injury, and brain edema was 98.68% (75/76) on MRI,
which was higher than 90.79% (69/76) on CT (x*=4.750, P=0.029). Conclusion: Compared with CT, MRI can show the brain tissue struc-
ture of the neonates more clearly, and the accuracy of diagnosis and severity of neonate HIE is better than that of CT, and the diagnosis of
brain tissue lesion of neonate HIE is also better than that of CT, which has higher diagnostic value.
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Table 1 Comparison between MRI and CT in the diagnosis of HIE severity in neonates [n( % )]

MRI CT
Clinical grade
Normal Light Moderate Severe Normal Light Moderate Severe
Light(n=46) 0(0.00) 33(71.74)* 13(28.26) 0(0.00) 4(8.70) 20(43.48) 22(47.83) 0(0.00)
Moderate(n=24) 0(0.00) 6(25.00) 18(75.00) 0(0.00) 2(8.33) 6(25.00) 16(66.67) 0(0.00)
Severe(n=6) 0(0.00) 0(0.00) 0(0.00) 6(100.00 )* 0(0.00) 0(0.00) 3(50.00) 3(50.00)

Note: compared with CT scan, *P<<0.05.



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.24 DEC.2019

- 4799 -

2.3 MRI 5 CT 3t#f4 )L HIE &)L AR I8 H R ik
MR i 28 P O e 2 0 T Ik PR T s S i, L R

TS K B SIS R B 2 e T CT(P<<0.05), WL3& 2.

2 MRI 5 CT t#4 )L HIE BJLA AR T HE R [0( %))

Table 2 Comparison of detection rate of intracranial lesions between MRI and CT in neonates with HIE[n( % )]

Intraventricular Periventricular

Subarachnoid

Basal ganglia injury ~ Cerebral edema

Inspection method hemorrhage(n=8)  hemorrhage(n=5)  hemorrhage(n=4) (n=7) (n=52) Total
MRI 8(1100.00) 5(100.00) 4(100.00) 7(100.00) 51(98.08) 75(98.68)
CT 6(75.00) 5(100.00) 4(100.00) 4(57.14) 50(96.15) 69(90.79)
% 4.750
P 0.029
3 Wi CT X/ )L HIE J* R ARRFE RS Mg R, 458 878 MRT 5 CT

HIE &3 LR R i 7 WP, ML EE .
P B EIEA R AR A A EE AR R, AiRE
INRGE, AT FUARAE N HIE S80ET- 80 A L 400 J7 41,
29,5 23.75%"2, HIE W] 5 g A= LG L U 4R, 35800 UL AT 3k
BRI U I 55 5 TRE , B R R o I R B,
L HIE =B ki 7K Fifr B2 AU > BR A 11 J5 453 4731440 R
O£ 2R A1) IR B B A5 P S o e R
T L IR A e B e 2 TR AR A | L A
F5L 005 R B AR B TR0 A 5 . T8 AR L HIE g AR H AN AT
TG, DR I G R R A e 5 B R T AR B U S W i 2R
LT , BEARIRE R AT B L

MRIZIE IR I8 A — Mo Z 2 G2 Wiorik, e
F BRI A LU R TR AE R b 32 B S b 4 T
FEAN AR A JE B 225 BN LAL R IR LR (5 5Ot
T AU T RS2, MRIA] DL 94 20 2RI i
TR B, RENETE BT A FE BRSNS 2540 . Sl AR BEF= 4=
BREFEIR A5, R0k MRI GRS 43 BB LIS k2028, %3 1
10 £ AN 7 IR K B G H SR AR X 4 i Y, [l B, MRT EL AT
TCARST RIS, MAE A B LSRR RS . CT 2RI X
LRI 2 AR A R ) O TR R IR X R AR LS
SEN BT, A T BT E EA EUR A A
U, CT BEH T BT M S 7 Hh i 2H 20, e Jiq 4 . o 2H 2 4
A AR K e S5 AT ARGF IS W (8L, P 15 A LB A v i 2
LU AR, LBt CT K RENS 5 i AT A R AT-A9 H 48
Xif b, A R B R ARG A5 229, Shany B 28157 & B MRI
SH e 5P E B HIE BULR R % 85 /A ¢, MRI X} HIE &
LR BUS BA —E M H), Zhang Y 554 CT A L) &
AR UL, 3 T8 L HIE B — 2 Wi e, AT
¥ b MRIFI CT X374 L HIE B H =6 K i s 28 1 4 175
M, ZEFF] MRI %Hg A4 JL HIE A6 R B2/ T CT,MRI
XoF 2 P L 2 ) T e DX M i RS A
7K P A2 G AR, R 2 e T T, A 3 PN 1 1l A
JEE TR ARG R T CT, 43 5 B R AR AL CT 120,
MRI G 4% 375 054380 K 13 5, JE2 B0 At gt 1) 45 440, 1T CT X K
LRSS AR AR i, T CT 2 Wi A L HIE Y 28 K iy
PR A, R 145 MRIAIRE ™ ARS8 73T UAL T MRI 5

Xf e HIE 2 W45 5 3 L TCSE T4 28 57 (2 MRI X H2JEE |

HEE HIE BWiRFT 5 R 355 T CT, 20 A Hs R 32202 MRI

ERELINDRTE W K G N L N = O AR e K

O, CT WA BE 5 M R e IV 78 , e 3 A L 2 1

R BTt D M L e R B AR 538, Bl CT X442

JEE 5 718 AN RE AR U3 0, DR T ] R 2 o B2 72 112 vh

7, HEMTZ 2 W 3
Zi bprid, 5 CT AL MRIRERS SEVE M /R I 414544,

XAz L HIE 2 Wik ™ 88 B2 AR =8 T CT, Xk L

HIE JXH U505 16 B p0i2 W e CT S, BRItxh T A= L

HIE #7547 MRI £ 4

£ % 3T ik ( References)

[11 3LE, #Fshsh, LB, 5. 37 & ) Usk dn S Bt g% KA DL h)
HZ[J]. & Ba 444, 2019, 34(17): 3963-3965

[2] Kriiger E, Kritzinger A, Pottas L. Oropharyngeal Dysphagia in Breast-
feeding Neonates with Hypoxic-Ischemic Encephalopathy on Thera-
peutic Hypothermia[J]. Breastfeed Med, 2019, 14(10): 718-723

[3] Procianoy RS, Corso AL, Longo MG, et al. Therapeutic hypothermia
for neonatal hypoxic-ischemic encephalopathy: magnetic resonance
imaging findings and neurological outcomes in a Brazilian cohort[J].
J Matern Fetal Neonatal Med, 2019, 32(16): 2727-2734

[4] Dwivedi D, Lin N, Venkatesan C, et al. Clinical, Neuroimaging, and
Electrographic Predictors of Phenobarbital Failure in Newborns With
Hypoxic Ischemic Encephalopathy and Seizures[J]. J Child Neurol,
2019, 34(8): 458-463

[5] F/B, R4, Hoth. % Bk CT 247 £ )L B Flk J w4 b
B IR jG #AE P oy 2 AJ]. 7 B CT f= MRI £ &, 2019, 17(7): 16-18,
38

[6] FEFAILFFAS>LH AILFL. #7 42 IUE b B %4
Wi AR A2 [T]. 9P 4 JUFF 22 &, 2005, 43(8): 584

(7] &b, 24545, 37 & Uk fo bl AOM B 4% 5% MRI EZ LG 16 R T RE
A+ E CT 4= MRI 2 &, 2019, 17(10): 14-16

[8] AR, BLmy, T8 . FEE IR R AL (MRI) ST #7 4 )U Sk do & F P s
TR £ RSB L [J]. F B4 A S5 A% &, 2019, 27(3):
326-327,3% 3

[91 %) KM, #4E. 5T b o7 37 A& )L dn B Btk I gm CT o 5 ls R 5
JER AR P B gk 4 R F40F, 2019, 11(20): 87-89

[10] % B, k&, HF R 9T FKIFTE TRIBILEESH AL
Hedn S R R 69 X FR [J]. P B G R FOR E F, 2019, 10(5):



<4800 -  DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.24 DEC.2019
25-28 [21] Z#kak, 25, T35, 5. £ LS do 5k Bk % 09 MRI £ IL[T].F

[11] Grandvuillemin I, Garrigue P, Ramdani A, et al. Long-Term Recov-
ery After Endothelial Colony-Forming Cells or Human Umbilical
Cord Blood Cells Administration in a Rat Model of Neonatal Hypox-
ic-Ischemic Encephalopathy [J]. Stem Cells Transl Med, 2017, 6(11):
1987-1996

[12] Carnovale C, Mahzar F, Scibelli S, Central nervous system-active
drug abused and overdose in children: a worldwide exploratory study
using the WHO pharmacovigilance database [J]. Eur J Pediatr, 2019,
178(2): 161-172

[13] & bLbt, 7 £ 8%, F1A, &, % T # £ U S dn bk B0 % 0 AF 70

R AW E S, 2018, 18(3): 585-587, 600

Wasden SW, Chasen ST, Perlman JM, et al. Clarification of the

—
—
S

=

methods and statistics in the study "Planned home birth and the asso-
ciation with neonatal hypoxic ischemic encephalopathy"[J]. J Perinat
Med, 2018, 46(2): 227-228

& A AU RS R 16 R 5 A 22 9 T2 49 AR K AT D]
B 5 A AR R R 2 &, 2016, 19(20): 46-47

[16] Lemmon ME, Wagner MW, Bosemani T, et al. Diffusion Tensor

[15

[}

Imaging Detects Occult Cerebellar Injury in Severe Neonatal Hypoxic-
Ischemic Encephalopathy[J]. Dev Neurosci, 2017, 39(1-4): 207-214

[17] Luo D, Yip J, Song Z, et al. CT perfusion in predicting the morbidity
and prognosis of hypoxic-ischemic encephalopathy after off-pump
coronary artery bypass grafting[J]. Neurol Res, 2017, 39(6): 521-529

[18] 3k#kaR, Z b AKF F 8k CT 42859 W7 7 4 )L B o bl BoPE i %
095 F RN ]. R E S, 2019, 40(2): 181-183

[19] ER &, # W . MRI J2#7 24 JU Bk oo B F0M I 9% 45 17 o 64 5 A L2
[l ¥ B4R EJF, 2018, 34(21): 125, 127

[20] E M. BE3E R AL H AR MRS 4 JU Sk do 5 BOPE I 57 69 7197
FEA MBS B 5 R, 2018, 000(003): 84-85

b E AP F L&, 2014, 12(1): 47-50

[22] Qing L, Ma X. Application of 256-slice computed tomography with
low radiation doses in neonates with hypoxic-ischemic encephalopa-
thy[7]. Exp Ther Med, 2013, 6(6): 1414-1416

[23] Xin T, Li Z, Zhang X. Use of MRI and CT image indexing to assess
cerebral injuries in neonates with hypoxic-ischemic encephalopathy
[J]. Minerva Pediatr, 2019, 71(5): 438-442

[24] Bano S, Chaudhary V, Garga UC. Neonatal Hypoxic-ischemic En-
cephalopathy: A Radiological Review[J]. J Pediatr Neurosci, 2017, 12
(1): 1-6

[25] Shany E, Taha N, Benkovich E, et al. Association of cerebral activity
with MRI scans in infants with neonatal encephalopathy undergoing
therapeutic hypothermia[J]. Eur J Pediatr, 2019, 178(6): 851-861

[26] Zhang Y, Zhang JL, Li Y. Computed tomography diagnosis of neona-
tal hypoxic ischemic encephalopathy combined with intracranial
hemorrhage and clinical nursing treatment [J]. J Biol Regul Homeost
Agents, 2016, 30(2): 511-515

[27] Weiss RJ, Bates SV, Song Y, et al. Mining multi-site clinical data to
develop machine learning MRI biomarkers: application to neonatal
hypoxic ischemic encephalopathy[J]. J Transl Med, 2019, 17(1): 385

[28] Li HX, Feng X, Wang Q, et al. Diffusion tensor imaging assesses
white matter injury in neonates with hypoxic-ischemic encephalopa-
thy[J]. Neural Regen Res, 2017, 12(4): 603-609

[29] Trivedi SB, Vesoulis ZA, Rao R, et al. A validated clinical MRI in-
jury scoring system in neonatal hypoxic-ischemic encephalopathy[J].
Pediatr Radiol, 2017, 47(11): 1491-1499

[30] iM%, Ak, 2. BEERBALS CT 33 T #7 £ )Lk fn bk Ak
R G B AR ] B A L 5 B 52 8 A, 2017, 1(2): 69-70

(55 4739 T0)

[26] ButtJ, Werner S, Willhauck-Fleckenstein M, et al. Serology of Strep-
tococcus gallolyticus subspecies gallolyticus and its association with
colorectal cancer and precursors [J]. International Journal of Cancer,
2017, 141(5): 897-904

[27] Minokenudson M. Cytological reporting on lung FNA and small
biopsy specimens in the era of personalized medicine [J]. Cancer Cy-
topathology, 2016, 125(3): 155-160

[28] Banerjee N, Bandyopadhyay A K, Dutta S, et al. Increased microR-

NA 21 expression contributes to arsenic induced skin lesions, skin

cancers and respiratory distress in chronically exposed individuals[J].
Toxicology, 2017, 378(12): 10-16

[29] Rodriguezparedes M, Bormann F, Raddatz G, et al. Methylation pro-
filing identifies two subclasses of squamous cell carcinoma related to
distinct cells of origin[J].Nature Communications, 2018, 9(1): 577

[30] Gallwas J, Jalilova A, Ladurner R, et al. Detection of cervical intraep-
ithelial neoplasia by using optical coherence tomography in combina-
tion with microscopy [J]. Journal of Biomedical Optics, 2017, 22(1):
16013



