Vol.43 No.

EBRBREZM (R

4 Apr. 2023 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 453

kA AE )L E Al A 240 K Hp U i = G 2 0m R 3R

B, BFHE, 15
AR S i LR RSP ORER R, B 200127
[(BE] BB - W MR T O g B4 TR BB GUE (igg R i) SBILAR Pl A R %= . ik - Bk

ﬂ&(%2013¢6ﬂ—2019¢6ﬁﬁiﬁﬁﬁ%@%&WEL@JLEE HL ISR AR R, IR R T RO R R
EILMIEATERL, AR 0. B R . WA AR LT A . BRAR AR TR s L R RS A
FW . FARRE ., FARITAX . Adhlbmat . ARl gt . R PR LR m 2 A . AR AR T i
T B IR M AR R 1 20% 43 A K AL (220%) FEAER I M4 (<20%) . >R Z 4047 F —JC Logistic [l JH#527
X2 PG AR T SR . SER - g A 239 B0, Hoh Rl 2156, JER Mgl 24 B, BERE R BR 24
BILERR . . B R R . BPAmaE 2T F AR 5 X8 i 2 S AAAs 28 X, ik ma gL
R AR 8K RPEAMREIRSMEFIE R B MLl (3 P<0.05), JH ML LA H 21 40 j 2 A FHE R H I
4 (P<0.05) . HAYIG IR VERE 2 4110 22 3 LG 11478 L. —-JC Logistic [F ) 434 45 W /R R B it (B=-0.24, OR=0.79,
95%CI 0.64~0.96, P=0.018) & JLFE I HCIE fE- &AM i I A Al 7 fE B8 P 28 . A 0T Logistic [ 43 Hr 25 22 1 22
R F PR SR AE il <k (recelver operator characteristic curve, ROC &), ik Fif (area under the curve, AUC) 4 0.69
(95%C10.57~0.81) o #E—AHEEA B RN 0392, KRR LR 10.45 kg S5 - BefSUREFElIAT SUE I8 AR LI
Jrigiv i % *pr;ﬁijiﬁmlﬂﬁﬂﬁﬁﬂj& Fea e R /N T 10.45 kg B L

[RgEiR] Mmige R pl; JLE; MiEBRh TR, Kilim; fakkE

[DOI] 10.3969/.issn.1674-8115.2023.04.007 [HES%S] R614.1 [ XEkiFEE] A

Factors influencing the amount of blood loss in pediatric patients during

craniosynostosis surgery

JIANG

Jing, BIAN Yong, ZHENG Jijian, HUANG Yue

Department of Anesthesiology, Shanghai Children’s Medical Center, Shanghai Jiao Tong University School of Medicine, Shanghai 200127,

China

[Abstract] Objective- To analyze and explore the risk factors influencing intraoperative blood loss in pediatric patients during open
cranial repair for craniosynostosis. Methods:The clinical data of pediatric patients diagnosed as having craniosynostosis
undergoing open cranial repair from June 2013 to June 2019 in Shanghai Children’s Medical Center, Shanghai Jiao Tong University
School of Medicine were retrospectively collected, including age, gender, weight, body length, type of craniosynostosis, number of
sutures, previous craniofacial surgery, the duration of symptoms, family history, operation duration, operation type, intraoperative
blood loss, amount of blood products, amount of fluid transfusion, the use of hemostatic drugs and so on. According to whether
intraoperative blood loss exceeded 20% of the total blood volume, all patients were divided into massive bleeding group (=20%) and
non-massive bleeding group (<20%). The clinical data of the two groups were compared and analyzed by univariate analysis and
binary Logistic analysis, and the risk factors of intraoperative blood loss were explored. Results: A total of 239 children were
included, including 215 cases in the massive bleeding group and 24 cases in the non-massive bleeding group. Univariate analysis
showed that there were differences in age, weight, body length, lowest body temperature during operation, craniosynostosis type and
operation type between the two groups. Patients with massive bleeding amounts had lower age, weight, body length, and lowest
body temperature than those in the non-massive bleeding group (all P<0.05). There was no difference in other clinical data between
the two groups. Binary Logistic regression analysis showed that body weight (8=-0.24, OR=0.79, 95%CI 0.64—0.96, P=0.018) was
an independent risk factor for intraoperative massive bleeding in craniosynostosis surgery. Receiver operator characteristic curve
(ROC curve) was obtained based on binary Logistic regression model. The area under the curve (AUC) was 0.69 (95%CI 0.57—
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0.81). Youden index was further calculated to be 0.392, and the corresponding body weight threshold was 10.45 kg. Conclusion*
The lower body weight of children with craniosynostosis are, the higher incidence of massive hemorrhage they have during open
cranial repair, especially in children with body weight less than 10.45 kg.
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Tab 1 Univariate analysis of massive bleeding in pediatric patients during craniosynostosis surgery

Massive bleeding

Non-massive bleeding

Item eroup (1=215) aroup (n=24) Z/y’ value P value

Gender/n(%) 0.941 0.332

Male 140 (65.1) 18 (75.0)

Female 75 (34.9) 6 (25.0)
Age/month 11(7,21) 22 (10, 30) -2.301 0.021
Weight/kg 9.6 (8.4, 11.0) 12.0 (10.1, 13.8) -3.089 0.002
Body length/cm 75 (70, 82) 85 (74, 94) -3.436 0.001
Previous craniofacial surgery/n(%) 14 (6.5) 3(12.5) 1.172 0.507
Syndromic/n(%) 12 (5.6) 1(4.2) 0.084 0.772
Hydrocephalus/n(%) 10 (4.7) 0(0) 1.165 0.590
Family history/n(%) 2(0.9) 0(0) 0.225 0.642
Duration of symptom/month 9(6,17) 14 (6, 24) -1.901 0.057
Preoperative Hb/(g-L™) 121 (113, 126) 125 (116, 130) -1.369 0.171
Preoperative hematocrit/% 36.45 (38.00, 34.10) 37.20 (38.90, 35.30) -1.664 0.096
Preoperative albumin/(g-L™") 41.4 (39.5,44.2) 42.7 (39.9, 44.0) —0.584 0.559
Lowest temperature in operation/°C 35.6 (35.0, 36.1) 36.1(35.2,36.4) -2.131 0.033
Duration of surgery/min 215.5 (184.0, 243.0) 216.0 (176.0, 251.0) -0.367 0.713
Amount of crystalloid and colloids infusion/mL 350 (200, 500) 400 (263, 575) —-0.763 0.446
Amount of blood products using

RBC transfusion/mL 300 (200, 300) 150 (150, 300) -3.169 0.002
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Item

Plasma transfusion/mL
FFP/n(%)
Cryoprecipitate/n(%)

Use of hemostatic drugs/n(%)
Hemocoagulase injection
Tranexamic acid
PPSB

Number of sutures/n(%)

1

=3
Craniosynostosis type/n(%)
Scaphocephaly
Brachycephaly
Trigonocephaly
Plagiocephaly
Multiple
Type of operation/n(%)
CVR
FOA
CVR+FOA

Others

2023, 43(4)

Massive bleeding
group (n=215)

100 (0, 100)
7(3.3)
8(3.7)

111 (5.2)
18 (8.3)
13 (6.0)

134 (62.3)
64 (29.8)

17 (7.9)

64 (29.8)
16 (7.4)
39 (18.1)
17(7.9)
79 (36.7)

117 (54.5)
8(3.7)
87 (40.5)

3(1.4)

Non-massive bleeding
group (n=24)

100 (0, 100)
0 (0)
0(0)

8(3.3)
0(0)
0(0)

10 (45.8)
12 (50.0)
1(4.2)

6(25.0)
2(8.3)
3(12.5)
1(4.2)
12 (50.0)

15 (62.5)
2(8.3)
5(20.8)
2(3.3)

Continued Tab

Zly* value P value
-1.506 0.132
1.430 1.000
0.924 1.000
2.890 0.089
2.173 0.140
1.535 0.373
4.148 0.126
13.268 0.010
8.482 0.033

Note: RBC—red blood cells suspension; FFP—fresh frozen plasma; PPSB—human prothrombin complex; Hb—hemoglobin; CVR—cranial vault

reconstruction; FOA—fronto-orbital advancement.

2.3 )L & &b A v HY It ) )€ Logistic [l 1H

g

e BN R A vp 2 4122 S BAT e T4 R S i
UARARRS . ARDE L R IRARIA  PPA RAER A

FARFEEY A —JC Logistic [7] 15 43 M4

M, SR

AR TR (B=-0.24, OR=0.79, 95%CI 0.64~0.96,
P=0.018) J& JL 2 /i 8 b A H K i A 2t 37 s s 1R
R, HABENIg 3 o PR G m A E
LN, ST SRR AR BT Ao B AR &
HR A Logistic [ =45 1Y 2 1 37 12 5 VR FRRAIF Hh £

(receiver operator characteristic curve, ROCHiZk), Hh

2 K i 1 (area under the curve,

AUC) A 0.69

(95%CI0.57~0.81), W& 1, #— L HEARmEN 2
BAEECH 0.392, XTI AR FUE R 10.45 kg, TR
FARFiiE<10.45 kg 195 LTE 5 B4 A b & A2 R

LA RS 3

Sensitivity
<)
W
T

AUC=0.69

—— Sensitivity
*+ <+ Identity

0.5 1.0
1-specificity

1 RERETNERAEILEAS B4R P X H M ROC B £

Fig 1 ROC curve of weight predicting intraoperative massive

bleeding in pediatric patients during craniosynostosis surgery

3 itig

PRI R HH LA P B A T A AR B A AL
PO ARAE, EEZEIET-AY RN o WA R A 2k I

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Vol.43 No.4 Apr. 2023



B LA SRR P i gz | 457

R A B F et U L, R AT
T, MIMECGERG . AR ERHER TSR s, &
JLRR BT . AR . R . TR A
P % A R AR Il i A PR . 0T Logistic [l
BT S o, R R A A T
MmagfEr HE, HARBRALT 10.45 kg A9 8L M i
WERIN . AR 2015 AE R E U X L E RS £ T
PEARE ) WoR, A ERJLA RN 10.45 kg, WI4E
F12~1810 . AEZE 18N, NUERK ARG,
B Co R o AR, KRR 29 350 g, 9 H
BTE AR 250 F, 23 %8 0E AR
3ELA Lo Sk A AR A B R P S 2 A HAR K
R IS B Y ISR N B e A s 1) | B =
1 % A2 LEE LI RE & B A 5E3E, R A TE L
Sy BE I 3 B I E] (activated partial thromboplastin
time, APTT) #EK, ZF4E& 5. & 5 K7
I, AT AE S 3k R LR HP ol 3 ey A
GOOBIE % 7 fyBFFe 4 i, SFHE KT 10 kg
r LA, 10 kg DL BILFEMSUE B+ AR5 TR
Wi, FRME MR RGEA R T, DU sh I 2% ™
EARE . NG HRES LM REA R FHMEAE
SE W E AT REPEIT A N . I, FORBIHLAYERE
TEASE AR 22 2 B R, 0 2% I RIS LA S T
RAE VA KU T o

AR BT USR] /NI RE 5 BE i 2% 56 2 g
B IE T, SRR IIRERER . L, BT AREIA
T AR AT BB AR H I G (R S R A
i (AREFEAG<1 °C) W FEUR M E N2 16% ,
ey MR T JRUR: 8 24 229 'Y — T A %o L B 1 RIS
PSR 5T ¥ B, RAERA T Esh Al sh g
A, BIUAR R & A 2 ik 46.6% . ARDF5E
SERRIN, K AL LA R AR B AR TR R
g, ARSI, BILEAR DI T8k
BREAR (FARYE D), JFent WS JLITR, EATE
f%F 36 °CHIHEFH T ah iz (BEXHL) FHAR, HAS
R AR B, 37T 585 AT A5 5 B A SR ORI A
T, FLA PR IR AR A O, BRTERFSE Y
KB, KBS SR 30 min FF 46 48 9t sh 47 R T DL
D RIS T 5 | 0 o A R IR AR . XA TR
IR LA FT AR, JCHX AR, TR
[ A L

FARE B (an4x s H#AR DL S BHERR Y

http://xuebao.shsmu.edu.cn

BIERBAR), ARl gk, BARAHIE A
PR 22 o0 1 s B A i e R R - AR Oy U S i R
i A R ER, HEE R R BE o A e L A A 2k
AR M EEZ, XARSHRABAEA L. 5§
RGEIFREFARMEL, S5 FAREA, Qnfma A
B TR DL RSP A VT BR AR RE RS 8k G K IR 1)
K= 7] B SO R 8 A o N 15 A (BN PN S
TFRILETFR,

HE 2 A 7 I A S G S k0 L TR A I 1 o o
UL SR WAL FE A s PR L A ki 25 L il
Wk T Bz JLE AR PR A 2 CRaT
AE T B ZH SR A I F FE, DRI ) P R TR B R i
TR USRI, BT R RN, ARl
Al RETE AL SURVE T, DA SR Ay LA B 5% e o it 4
T e i = N N AT 49 v B N R S S B et
B R A . Ralr ORISR SRR, S ERER BT LA
TLFRETCHE, D B AN TR 9 2 ol i R
PRI i, S RIS o ARSI 18 B iR LTE
AR T Z IR, 22 S AR R HS i Al s R el
L AT R e i K I, R4 TR
T . B 22 5 2 BOR BE WS 21 22 H BRI N AR
S AR OS2 0 . GOOBIE 25 ) AR 5 42 H AR Y 25
Rzh il WL T AR 45 2505 5k i i
10~30 mg/kg (K2 g) HiF 15 min, R/FRELDE
TR T 5~10 mg/h AR TE, AERE T IR IR 0
WS 20~70 wg/mL, DLk mace . Xl ag
AEER S U A 8L, R SOR S L R L
Y E P AR, DA B AR I

ARIFFEAFAE—E R BRE . B0, Fls [
ST R e R PE R A R . Lk, B TRRJLAE
AN, MARAL, ZI1Em A . FARPLLEAR
VR, MELURE B MR AR LR G . BEFETSE R 2
A GROSS % M W5 i A R K i, SR T %
N T MBS . WA LT A R s, 7E
AT JLZEAR A 2% Il 7 T A5 5 AN A . AR
b U — A AR A % i fe A 5 v, — e R
RUE T BRSO, ARBFRACE AR
T A2, oK BE 25 1 B AR AR 455 25 P[] o) 13 1f 5 1)
AL

gE TR, BRI R RE . FAR
5 2B 2 24 A SR 5 0 T TSP i A AR o I
MR o RBTE /N o R TP R AR 8 LAE T e it

LSRR (0, 2023, 43(4) (@)



458 | LmmASSR (EE)

BB AN AR ORI Y XUBS: R, R SR R A
<10.45 kg (/8L o X328 LR %5 JE L £ 1 £ /1 )
FARTF A, I nsi P A A AR B, 5 B H]
BEIZGYY, WK A

F) 25 9 22 75 BA/Conflict of Interests

P A AR 7 AR 45 w58

All authors disclose no relevant conflict of interests.

S TEHL 4 F0 &0 15 [F = /Ethics Approval and Patient Consent

W2 I ACE K2 B B MR F i LB B2 2 o R 328 B 23l
(it #5 SCMSIRB-W2020050) it P mIBHERF S BT, A

TR R ES.

This study was approved by the Ethics Committee of Shanghai

i
%

Children’s Medical Center, Shanghai Jiao Tong University School of

[1] DEMPSEY R F, MONSON L A, MARICEVICH R S, et al.
Nonsyndromic craniosynostosis[J]. Clin Plast Surg, 2019, 46(2):
123-139.

[2] MEIER N. Anesthetic considerations for pediatric craniofacial
surgery[J]. Anesthesiol Clin, 2021, 39(1): 53-70.

[3] BHANANKER S M, RAMAMOORTHY C, GEIDUSCHEK J M, et
al. Anesthesia-related cardiac arrest in children: update from the
Pediatric Perioperative Cardiac Arrest Registry[J]. Anesth Analg,
2007, 105(2): 344-350.

[4] NEFF L P, BECKWITH M A, RUSSELL R T, et al. Massive
transfusion in pediatric patients[J]. Clin Lab Med, 2021, 41(1):
35-49.

[5] E#EILBHIFEAT, Juii LB AR B A MELL . 2015 4F [ L

Hi £ % LR L R AR & F IR 0], TR LR RE, 2018, 56(3):
192-199.
Capital Institute of Pediatrics, The Coordinating Study Group of
Nine Cities on the Physical Growth and Development of Children. A
national survey on physical growth and development of children
under seven years of age in nine cities of China in 2015[J]. Chinese
Journal of Pediatrics, 2018, 56(3): 192-199.

[6]1 APPELIM, GRIMMINCK B, GEERTS J, et al. Age dependency of
coagulation parameters during childhood and puberty[J]. J Thromb
Haemost, 2012, 10(11): 2254-2263.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2023, 43(4)

Medicine (SCMSIRB-W2020050). No informed consent was required

due to the retrospective nature of the study.

{£& TT#k/Authors’ Contributions

L. WS SEIRUOE. E# . VES SEIRIUE . 3%
i B RS HIR S SRS BT RS 3 T R
B RATHIEAE

The study was designed by JIANG Jing and HUANG Yue. The data
collection and analysis were carried out by JIANG Jing and BIAN
Yong. The manuscript was drafted and revised by JIANG Jing,
HUANG Yue and ZHENG lJijian. All the authors have read the last

version of paper and consented for submission.

* Received: 2023-01-07
* Accepted: 2023-03-14
« Published online: 2023-04-28

[7] GOOBIE S M, ZURAKOWSKI D, PROCTOR M R, et al. Predictors
of clinically significant postoperative events after open craniosynostosis
surgery[J]. Anesthesiology, 2015, 122(5): 1021-1032.

[8] RAJAGOPALAN S, MASCHA E, NA J, et al. The effects of mild
perioperative hypothermia on blood loss and transfusion requirement[J].
Anesthesiology, 2008, 108(1): 71-77.

[9] LAIL,SEEM H, RAMPAL S, et al. Significant factors influencing
inadvertent hypothermia in pediatric anesthesia[J]. J Clin Monit
Comput, 2019, 33(6): 1105-1112.

[10] WHALEN J, YAO S, LEDER A. A short review of the treatment of
headaches using osteopathic manipulative treatment[J]. Curr Pain
Headache Rep, 2018, 22(12): 82.

[11] EUSTACHE G, RIFFAUD L. Reducing blood loss in pediatric
craniosynostosis  surgery by use of tranexamic acid[J].
Neurochirurgie, 2019, 65(5): 302-309.

[12] PATEL P A, WYROBEK J A, BUTWICK A J, et al. Update on
applications and limitations of perioperative tranexamic acid[J].
Anesth Analg, 2022, 135(3): 460-473.

[13] GOOBIE S M, FARAONI D. Tranexamic acid and perioperative
bleeding in children: what do we still need to know?[J]. Curr Opin
Anaesthesiol, 2019, 32(3): 343-352.

[14] GROSS J B. Estimating allowable blood loss: corrected for dilution[J].
Anesthesiology, 1983, 58(3): 277-280.

[AxHmig] @ B

Vol.43 No.4 Apr. 2023



