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Abstract

Objective: To investigate the clinical features of posterior reversible encephalopathy syndrome
(PRES) in children, and to further analyze its related factors, to provide a reliable basis for clinical
prevention, identification, and diagnosis of PRES. Methods: A 1:2 paired case-control study was
used to study children hospitalized in the Department of Pediatrics of the Affiliated Hospital of
Qingdao University, and children diagnosed with PRES in the past 8 years were included in the
case group by the Scientific Research Big Data Platform, and the patients who were hospitalized
(within 1 year), of the same gender, in the same department, aged +1 year, with a BMI of +0.5
kg/m?2. Patients without PRES were included in the control group. The case group was followed up
for 1 year. Results: Among the 220,723 hospitalized children in the past 8 years, 26 were diag-
nosed with PRES, 18 (66.7%) were males and 9 (33.3%) were females, and the median age of onset
was 11 years (2~16 years). All patients had neurological symptoms, including convulsions (21
cases, 77.8%), headache (11 cases, 42.31%), impaired consciousness (11 cases), blurred vision (3
cases, 11.1%), and gastrointestinal symptoms (11.54%). Among them, 14 cases (51.8%) had con-
vulsions as the first clinical manifestation. Brain MRI features within 72 hours after systemic
symptoms occurred: most of the patients have bilateral symmetrical site involvement, with pa-
rietal and occipital lobe involvement being more common, but there are still a few cases with
brainstem and bulbar lesions. T1 and T2 hyperintensity occurred in most lesions, with high or
slightly high intensity in FLAIR and iso- or hyperintensity in DWI. In univariate analysis, hyperten-
sion, renal disease, rheumatic immune disease, and hematopoietic stem cell transplantation were
more common in the case group than in the control group 3 days before the onset of illness (P <
0.05). In addition, the cases of blood products transfused are more than the control group (P <
0.05). In the blood tests, the concentrations of magnesium, albumin and hemoglobin were lower
than those of the control group (P < 0.05), and the concentration of calcium was significantly lower
than that of the control group (P < 0.001). Multivariate conditional logistic regression analysis
showed that hypertension and hypocalcemia were independent risk factors for PRES. Conclusion:
Children with PRES have neurological symptoms, including convulsions, headaches, impaired
consciousness, blurred vision, and digestive symptoms in a few cases. Hypertension, renal or
rheumatological disorders, and blood product transfusions are associated with PRES. Hyperten-
sion, hypoalbuminemia, and hypocalcemia are independent risk factors for PRES.
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1. 818

AT I S R 45 A AE (PRES, posterior reversible encephalopathy syndrome)# 5t Judy Hinchey F
1996 4 KRB L], A2 — PR S 2 I 9 XU K i 2= 33K (22 Hi 0y J 10 08 ) b B T 3 A i 7 7 — ool PR 1o
BAGFEAE[2], R PRES O HEUE, (Hig4 Nibxt PRES MR MATE 4, Rk PRES HIE
AT IR 3G M ANE . PRES IRKEILZ RARK, SFES M. Sk, MXnk . ASHhesal. WL BEAS A
R RAESE[3]. AW IR W] 2 HUEE AT AR R I ] N B e JF 2, (HR SR A 2 W AR YT, AT REas S
AT A RGBT ESET[4]. BARRZHUEE TG REF, (A5 AIE AT B A RE . SE iR IR
WYY WINZGF RS . PRES AN MSLIIN , KA 1 2 BUFAE R OW « S a2 H AT AN B
Legriel, S[5]. Tai-Heng Chen [6]F1 Ghali, Michael [71%243#& HIWFFE R I, 1EFTA FH 4 L-F-34 PRES
fkiE, MJLERIZE NI RNE, EHEFERE W £ HImREE . 85 R PRES
USRS R, PRES AR LA LIEL W8], WA PRES MEfaH R A SILE. T 1 il
Wi BRSO . B S R . AR 254 [9] [10]. ARG )LE PRES K FAMRE NS
DU, JURHEE R D5 08 0.4%, JLEEJREAE B N 0.7% [11]. HHTSST L PRES £ )9/ G4l s
Bl R HNARAE, IO TR (B R, G4 B R LB . R e e P L, e JL R [4] [12] [13]
[14] [15] [16], 4= LR} PRES ARG 343 H7 AR WAk & o DRlE A SCHUR I35 58 R 2 B e BT R 808 7
WAEIT 8 4 JLEEAERE PRES HBE VR, ARG LE PRES JMATH%:. IMIKERBL. QASE, H—2 0
MrHARRZ, NIRRT &5 12087 PRES $2 4t n] SE 4k .

2. #ERIRTE
2.1 HIRMNRESA

KRG EGEEFACEE R ft, FIHE B KM EEREE RS &, JUEE B RFMEE
B JL R BE 20 a 8 4F(2015 4E 1 H 1 H & 2022 4F 12 H 31 H)Wua ikt i, IR 411 PRES H
HANIFBIA . R 1:2 FEXHi w7 . 5B AR R ERL (L W) FRbE B, 4
HIZE £1 %, BMI 0.5 kgim?, R &A: R 38 1 S5 S0 1 5 g0\ R 4L

2.2. HIERE

2.2.1. PRES itz fE

I S Wi R & PRES 12 Wi bR iE[17]:

Q) AEMha RGER.

b) kARG BN 5 b P I R i 7K v o

IRTRNER A s G I BU L

d) HEBR AN H I B At 28 5 PR AR R
2.2.2. WiBEE

JRBILHAIT BRZH B PR AR B AREE RUWETHESRREE . MU Z9W0iRT (MR TR . 1
BRI PR ST 254) o R i SR e S . PRES RIRHT 5 MR ZA R B (I M0 FRAR R
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AN, AEA. UIEF. JREE. LDH 55). mEIAIGRERI . ik MR B8k, X RRZH BT 48 /MBS A IfiL
WA .

2.2.3. Git¥5E

AW TR SPSS 27.0 Gt A 1HEAT B Ab #EAN 4347 o i 2 LA4sE 100,000 AT Be i it T # 75 PRES
MIATIZR o A 0K TR 0T HEBIE 7 o SR B R 2 v AL R DU A BT L, o AR AR A A AN 40 L
R E M IES BB R A Mann-Whitney U #6556, 70288 KM 2RI FHELLRL IE P2 50T L.
Z /BT R 26444 2 7t logistic [V 5387, HTiHE S PRES MG AR R R B L .

e R PRESH I
B = e 00010
3. R
31 —fER

LA 220,723 B JLE B FEIEBGIT, 26 Bk 4 PRES, KIHHE N 11.7/10 Fi. Frf fE B E LR ER
PR YT - 26 il PRES i3 1 J3 4 17 151(65.38%), Lot 9 51(37.62%), K E&& A H0h 11 % (2~16 %)
Wz 1.

Table 1. General data and univariate analysis of case and control groups
= 1. fRfIEFXRE—RERFIRE RS

RGEAEN X HEZH it P&
PN =L
(%) 11.00 (7.00, 13.00) 11.00 (8.00, 13.00) z= —0.267 0.790
£ Fi(cm) 146.00 (124.00, 161.00) 154.00 (130.00, 163.00) z= —0.865 0.387
1A H (kg) 35.50 (25.00, 46.00) 39.50 (25.75, 48.50) z= —0.630 0.529
BMI (kg/m?) 16.33 (14.90, 20.03) 17.19 (15.15, 19.48) z= -0.393 0.694
SRt
I 2 18 (78.26%) 3 (5.77%) ¥* = 40.327¢ <0.001
W98 B R B 2 8 (30.77%) 5 (9.62%) %% =5.585 0.018
P A R 2 M 6 (23.08%) 4 (7.69%) 72 =2.423¢ 0.120
LR 10 (38.46%) 23 (44.23%) 2> =0.236 0.627
i I T 40 A A 6 (23.08%) 2 (3.85%) 2% =5.032¢ 0.025
BT
B R 15 (57.69%) 21 (40.38%) ¥ =2.089 0.148
LAt G2 ) 54 9 (34.62%) 8 (15.38%) ¥ =3.761 0.052
SN B2 8 (30.77%) 14 (26.92%) ¥ =0.127 0.722
MR 13 (50.0%) 8 (15.38%) »* =10.556 0.001
IV A
F1 4 (x 10%/L) 7.24 (2.88, 11.89) 5.53 (3.23, 8.06) z=-1.108 0.268
1415 4 (g/L) 101.00 (89.00, 125.00) 125.00 (109.50, 133.25) 7= -2.500 0.012
ML/ (x10%%/L) 178.00 (71.00, 256.00) 229.00 (161.75, 308.75) z= -1.915 0.056
HE&H(g/L) 33.90 (24.56, 38.00) 41.27 (38.70, 42.56) z= —4.027 <0.001
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Continued
FLIR I A (U/L) 302.00 (216.00, 488.00) 215.50 (175.00, 286.93) z= -1.974 0.048
JLEF (umol/L) 75.90 (43.66, 241.00) 53.50 (33.75, 66.83) z= -1.758 0.079
JRZ (mmol/L) 6.10 (4.40, 10.16) 4.38 (3.19, 5.30) z= -3.171 0.002
£5(mmol/L) 2.08 (2.00, 2.23) 2.31(2.17,2.36) z= —3.654 <0.001
£ (mmol/L) 0.87 (0.73, 0.95) 0.92 (0.87, 0.96) z= -2176 0.030

SHERIAHT 72 /NN A MRS SR B EE A 23 ], Horh 2 IR A e MR 525 18 i ;B AE AR R 3 R A BLIfL R T
Fio PIGIALRFERT 15 KIS HEME . 9 BIALROP I LB A, X BRALAE B i S A 2 o O SR IE o7 K

3.2. PRES IfsFREFHE

3.2.1. ImEKRFTHR

26 1] PRES MM BIMA RG0ER. 21 191(80.77%) A Iz R I, 15 41(57.69%) 4 i B #liiE K 1k,
14 1511(53.85%) AR N R IGIREIL, BN KEAE. Pris R 267 G s vl 2dz . 11 41(42.31%)
TERTR A SRR o 11 181(42.31%) HE B R IR FR ARG, P Bk 1 9. 3 491)(11.54%) 78 A& Jw S 18] HH 3 Sk %
FLADAER 3 1(11.54%) . THALTERER 3 $1(11.54%), FRI A% ConK ik AR o

3.2.2. MR IGERE

26 WBIBEAERIR 72 /ANSFR SERUTUIN MR RS #E, A 5 E0E . 24 BIEE HIURI AR MR AE, 5
11l 5% BTG FE AR o FEXUR AR, DATRIM 32 B2 0, OO RE A, /D800 A R ROEBEAN T . 2
B R BB 52 R (L A MR OR R o A2 R, 1 BN AN EERSZ R). WL 2.

KEB A B R XL TL M T2 =155, FLAIR EE{E5EMEES. DWI 224G 5HEE 5.

Table 2. Brain MRI lesions in 26 PRES patients within 72 hours
= 2. 26 fjl PRES B& 72 /NEFAIAIAN MRI FR 3 EBAL

TR ity 5% (%)
i i
Tt 16 61.54
R 14 53.85
- 14 53.85
it 12 46.15
FEAP AT 4 15.38
00 i =5 ) 8 30.77
151 i
L% 4 15.38
JFIR AR 8 30.77
/N 12 46.15
i
SEHE 2 7.69
aaid 5 19.23
i 7 5 19.23
Fifth 2 7.69
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3.3. PRES BHEESHT

FEFERPPT K FERRASTT I, PR TR SIS B ISR A X S M 3 I 4
o RERAS . M i e S5 PRES G HISEME(P ¥ < 0.05). Tk g . Bl Rz it as . e S e i 7
W 2y I JERI R (P 24 > 0.05). WA 1o

FEMA S Faba T 10, BRI RR: WEAMALEAAY. WEAEAE, WESST. BT
RTXRAH, ZRA G (P ¥ <0.05); JWBIANE K KRR LRSS = T R4, 2=
FHG R (P <0.05). WLFE 1.

3.4. PRES ZEED T

DL T KA PRES NIRAR &, LR Z M P < 0.02 IE 28 A A8 S #kT £ R & 2644 Logistic [7114
Srire SRR EME. MAZH. MA4EA. S F/KVFFEIKYYS PRES A, 55 PRES M7
Gk R & (P <0.05). W% 3.

Table 3. Multivariate analysis of the incidence of PRES
# 3. PRES A mZERZHT

Y S.E. Wald 52 P A OR
o I —4.626 1.394 11.013 0.001 102.105
U 0 B R 38 -1.894 1.073 3.119 0.077 6.647
A i) -1.091 1.117 0.954 0.329 2.977

AN I E K 0.279 0.139 4,020 0.045 1.322
A& I 41 2 7K 0.030 0.013 5.247 0.022 1.031

A0 I B T K -15.019 5.976 6.317 0.012 0.000

4. ¥+1ig

PRES fx 5 H Judy Hinchey 7E 1996 415 IRHRIE[1]. AN 5o B S KIS (AL M) B /i, 2
AT, AR E. BT PEIRARSEEAL R AT BN SRR k. AR RS, e
ANAEA AR, AN R, N RS WA T 1 SR

4.1. ISPR%FAE

4.1.1. IERFTM

ARFFERIL, JLE PRES FIRWER LEFMMEEGHZ I, B2 Tat. HRRIUMHE R
GERER N . SRR AR W, RS MR AT P R 5 2, (B BE T I B s .
fnbi e ZEUER SR Sk SRR . MBI Re L. DHUEEE PRES 4 RGUEIRHT
HILHEAE RGRER, WekO . RIS . X 5t 2] PRES MImAREEIRA fhE. S
M7 e A 45— [18].
412 RBRFERE

PRES 5 H B2 W1 75 24T P Rl L PR AG 5 o AT 8 aok [0 oo P 9 091 225 R B0, P i o e A 15 22 4
B AL 2 RABAL TR AIRL, A AT 32 8, 2R ) BN 2 B, D HOE S IR
T2 R PRk g, DECEECH IR . R R LURAR AL T1. T2 55155, FLAIR 25
FolfmES. DWI ES5ES5EEES NE. XS5BT HHEE] PRES AR s AHEL2] [19]
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[20].
4.2. PRES fef&E & X AT REHLE

PRES Ji K X HLHITIA BB . IR BOA LAk AT Re s MR . 28— P2 PRES S5mifilEf %,
SR RZHEFH SR A RIS RGAECE BB RTHLE], SO AT AE L 5 ) I DR FE AR A2 1)
M EE[21] [22] [23] 4L HAE— 52 V0 Bl ]9 e B, o afiL e i ] A GRIFAR G AR /K [21] . 24 1 (1)
T e o R0 A i B VA AV R A, PN B AN B M, BRI S BB AN F KR T
M P R0, o I G R B AR, 3 380t P i /K A [19] [20] [24]. 28 — R B /& PRES 1 B 5 fixi
MAEREZEA K, FIHMEEFEARNT PRES AT R, fEA AT PRES BEd, HiHUE
HEARRI, It H MRI B0 BUE RIS R A PR A Y 4s . SRkt i g f7ak . sRERFEAMILAE, R
AL I PR R T i v (UL A 5 7 38 A AR i/ ) BT 9 129k 2> [ 25]

AW TR I LE 2 PRES MO MG K3, KREZECEFERWNHT 3 R LA S, XL &t
R, U 2 ) R TR RO AT AR R s . B IR (Y SR T R TR PRES R ) 3 LR
DA, DRI ARt 90 P RE S 4R 28 — B UE o J il AW 72 FR 3R B PRES AT B ey ML i 1) —Fh 485 = [26] « #H%
M 23 (RRIE 9 P9 B2 81 vy I A5 52 R3S AU TR« Frrt &t 50ty /NI 22 WL[27]. 3 5 AR 5T
w9 4L PR AR - R I AL

TEFCAMIEREER A TH, BRI XGRS PR 5 PRES A4t RBL, HIEZHESTH, KK
A AR o AR SO R LIRS A E R PRES A 501K, X5 UE—IU% T PRES MIMATR Z AL @
—H[9]. FEMBAAGE S, SNEMAEA. MAEA. B8 FKPERGI EAC, FH e es 1k E
BEMT A, TREM ISR 1. MAEAS PRES A RHLEIA X .

AR, S5 TAKF LR ZE KPP < 0.001), P45 BT FRAR A5 B4 32 ML 3R BT .
Gerald %522 (A 57 3 B e I 1 405 5 7 (10 R 255 mT DATRD B9 05 - LA Th B, 4% &5 1 e vl &
F Wi [28] [29], KW BKE R G0N ORI LA B TE 2, o] REAEAS B9 P 0 N P 0 LAt L
T 3 b T 8 1 ML 300 5 T 9 JULAE K0 i S Bk R e A A el 3 6 of A S TE A7 1) afi, o R L7 B A
2 5 KA, AT S S0 VB K B [30] [31]. [RIRHRE 45 26 i 73 2 R0 I 20 B8 (R, AT REMRRR 1
R R A s E IR i 5 PRES ARG, I A& A REK, B SEUBRAZE SRR, i
EWNINSE R, BRI A0 B R v] B S B B3 ARG, 1 — 2D B PRES
%2 R T RERR A 2 B ) B

4.3. FiEFEEY3

PRES K £ ¥0HilJ5 B UF, I HEAEERBUE “T7 1, (B05E 35 % IS 8E. K E Tai-Heng
Chen [6]FF 78 & B, PRES & LI J5 SR 045 4k & MEROIR « /9004 th 104 . AR50+ 26 B B e & a7 &
24 GIHTRE b, (EBE VA 2 B Bk R VRO, T EEE PRES & 4 5 K WA F O 24 . Rt
I P E A= 57 28 LA 976 () SR B RL, J BN HEAT T3
5. R4

T A 9E S B B T T R 5, AR LR R PRES 2 (A1 AB P, {H i T/l MR 278 R A
W A2 R GOREIR B A S AT (B0 e B ), S IE R AT E B LR, HTE 0 i B AR 2
FIE MR G RRE R, RIIE E EA 5 R — 515 PRES MBS Z. Rt 4h, AT 2
T 1:2 DUECRI AT, VA RRE A B BT AT, %R T R TR IR 2 R, IS
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TR RGN R, B0 R L O R B, L4 P % % F HE G b T B BB W O M S R 22
6. &t

JLHE PRES & WAIMARRIU R . Sl BRSO B e e VE R« I i i 5 PRES

R . BRI (652 PRES RO fElH .
SE 3R
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