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Abstract

In China, the concept of Enhanced Recovery after Surgery (ERAS) has a history of more than ten
years. At present, the concept of ERAS has been widely used in general surgery, orthopedics, car-
diothoracic surgery, urology and gynecology, and satisfactory results have been achieved. Howev-
er, due to the complexity of neurosurgery and the particularity of pediatric physiological struc-
ture, the application of ERAS in neurosurgery is not mature, and there are few cases in pediatric
neurosurgery. However, children are much less tolerant to surgery than adults, so reducing the
stimulation of surgery is a crucial part of the surgical treatment. This article will focus on pediatric
neurosurgery, mainly involving two aspects of perioperative intestinal management and airway
management in children with common diseases such as hydrocephalus. Through a review of the
existing literature, we will explore the application prospects of the ERAS concept in this special
population.
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1. MERESHE

AMRFFARF TR NG ARPOE A 24, 8 )RR B 1S RO E RIS, AT DAVR e e B . (1
SRR FARCNMG . BRI JGH AR, AT ZRIEREYT, ORI S B R R TR, WA
ASMEHAIT IE D FITE R, AMRHE AR 75 ZER W7 R AT G i Ji o B 5 3 2 VR T SRR K IR [1]. 7
Wi R, BRI PR B R G, 7 1994 4E Engelman 5 g4t T bLis i i 41 Bl (fast-track
surgery, FTS) [2], BERRIFS:. 1 HR% RAMRF R Z A ER G, Il | B RS RE R, JFRen
SRR E TS . HESIRHS, Henrik Kehlet (i 7 K& R TAERS ), 8k FTS #& R H 2455 V)
AREHFETFREH A, KEREMARFEGERKE 9~10 RN 2 K, XA U RE RIT-F Al GE
FE[3] [4]. 1HALLERFSE RO E A s e, 2001 4E, Henrik Kehlet Z5[5]4MekBs A o o5 i 5 25 ik
B, R —HIME——ERAS, BT JEA M FTS. ERAS HA& 5K M FHIGIE R EHE, SulkAR
AT AR ARG S TAE T, A BT AR B, DU Bk 2 3 B AR 0 S B i
ARG RE . B SG FE A KA R BRI A ZE T R I H A, 2 46 4 R 3 (R B i )L J3ib iR
TG, FRFFICEE AR, RARSEFENEMRE, KBETWG RN, ZHEAE
HE O Z @SR ER ORANRE WIRANE R ARSI, IR T NRE R, R
ERAS F & (it Stk N SRt 7 R IF 098 575 3 [7] [8] [9] [10]. #RTfi, £ ERAS HE &N HAE JLE i
WEFLE >, 2018 4, [HFR ERAS ThafE 3k JE W AT T 8 A sk ) LRHIE R R K2, I FihamE
FRAL)UEHMEF TARZA[1L], 28 —fBOC T A2 ) LI [l F R ERAS R4 B4R B 7E 2020 4 H [ PR ERAS 1
SRAR[10]0 BLJE LA, HARER SRS R AT T 3 N5 JLE A DG ERAS & HL L K 3R [12] [13] [14],
BONVEAHII A28 T ERAS T ) L2 [ A HI R B FH B ) L 28 Rl A T P JRR I B MR 3 5 3L
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2. BaFzK

i 7K (Hydrocephalus) A& 45 T 2 it J5E DR i 1V W s B 73~ o P BRIl % A2 PR S B0 2
P40 5 Y IR P B s P R (BB M 25 3R 48 N TP VB e HE AR B [15], AR =4 K IS 2 R i, =2
J& TN LA AMREE WBIR 2 — o BT 2 9 KR B A RSP L ThRE RS, MU LE
RAEH LG, W H AT SECNFEREE S OB KRR, R ) LA KR BRSO
[15]-[21]. ANEFFEARBA NE IR A K A 2CF B, HA i = - A8 1% 439 K (ventriculo-peritoneal shunt,
VPS) R 3E A T 2 R RUK, R E IR, RS LEE 5 a5 /NS s A e R T
ARTJ5%[21] [22] [23]0 HAZH T2 2 2 FAR R =520, VPS B ACRE R AR m[24], HFPEE S,
FEARE SR ARG I RIE (P IEELE, RE MR E), KAERLH 14%~58% [25] [26]: 4
FHOCPRAS (N = 51 it FE, REBRLRGAESE) [27]; RPAHRIER (P A RGuR Gy RS 5L,
KAL) 12%:; JEAGTETIR(AHEE, Nz Efl, BRI RS . DL EIERAE R R A AUE F AR BER
TR, AR RILBIRIRTT, RN EK T EENERN K, ST 8ILREIT R, MERN S
JLHITGE 5% 3 H O™ Ef H R TR R BRI E IR RE S, RENFARBEAT EILE %
AFERRE, RN EFRRRAE R R EE 2 —FhBkik, AFBRAEHEE, SILRKAER, H2n]
REREFAR, KEHRFELZEEERN, mEN T AR, AR TRRFERITIHEE. @
WHAT FRAR VPS AHIGFE ACRE A2 /N LA 8 SRR 37 FT A R 93 1 Tl /[ 28] [29] [30] [31] [32]-

3. MERESNBSRAKBIL

CA ARSI TR Y] ERAS B & A St A 288N LAR R AR I AAE,  FFAE s /8 LA e+ R AT e
PS5 T BAT AR R SC[13] [33]. L AUKININAZ, JLH ERAS Bl T A B K St AT it 5 BLAT e
PRI RS ERAS Bl T A E BRI BAT B VIR R, (BRI A ENRE JLHLIT ERAS & B
AATBL e 2B R M E B JLEAE N — DR SRR, JCHRMESREIL, 5HAR A
AT AR FARMES . ARJEIRE ST BATRIRE, TN E - B R oA A R I
B Ao B S o BL 3 ) F R BE B HRE R, 7E ERAS A FIRE 1) il i 2 v 5 2 ] B DGR R A1 B o
SRPITTTIA AR, R R EOE R —F R 2 AR,

A B AR OE E ERAR AT — S R R P AR B T AR IR I ACRE A A2 3R [13] ) LB R ) DRE T 4K BB 7
M P AR TEAEARRAFAT T AT, CRAVERE N T IPIRIET 5 8 TRAVESRAE, IRAR/K LA
e L L FE A AT RERZ M AR MK HRR SR s SE R IEINARK 51 1A IR 2238 FR )38 3 32 BR W e B B
BRI TV, HAS IR H WY R0 K ) S BURE S T e i, OB AR R, 30 1A UE R
JE o AR SUEARAE DR T RE 2 e oI o R A5 05 T R e R L L TS K, ez LT
H g LR e Be U R Se i 4, UERIE A0 & S BUR LR G TE 5 A R PRGBS

AT TR R WA BT P v PR AT e 2 X ) L 9T 80 7 57 A M (oo 5 AN e ok P 40 vy, i B 240
I s 7738 &) [34] [35], SEUEJUMG M AT ENS 2, Wi @ EVERE I, AR, W iish 715
PACA AT BER M i L A0 B Y [36], HL MR B S K IR S AL, DL U AT R S BUS LR gL J LR |
Tt

AWEFCRYI[37] [38] [39], X+ ATBERPIRGE AL B, £ BRI S T DR/ KT ER kB
THAA BT RIEA D RITERR, ARG MR EECE TR R FE B I AAE, T7
AITEOIEEARR T XAl e L PIRGE AR AR FIE BTl R E AL, AR A 3 83 T
M 28 7 AR D AR B i, DUBIEAR TS &) LI IRGE AEIR -

ZRE VAL, EATIN S I 23 TEh T AR IR 8O LA B 2 b Sy PO (K B, s AR BT
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WRIE I I PPN, AEARTTA S B L 25 T 298 e 50T 1, S AT REFFIR% 32 VPS F ARG )T IR &L
MRSOE RGN R AR, RIHE LA RIGIT RS, 3t DA B K R AEBEAE 7 .

BEAT A AN S A MU i T 46 7T RE S S A B R K I . RIS IR /K DL R L A o 2K L [40]
AU P 1 6 1038 N 2 S UK [41], HLVEE P 51 RS PR B T 40 sy thAT v B 51 kS P 4 I ) it — D v,
AR OR DRI FE Wt 0t R R R 15 2 o MR AMRHI TR D00 [ B il SO SR FE AR 22 SRR T
REEAIAEE A — 2 M E, EHZAELER[42], 2 VPS RAMNF THAEIFIAAN, ZFA
J7 2[RI 20 L fi T A (22 AR KR FAR P 7, ARSI SO R S T ACTERE IR, o A e 4
PERRERE, SRS e W EIRIFARESER 7 BEIEL A, HAs UK S E R R &
TR TR R S BRI 2 BN, BARATAR S HEE BIERS, AT RER N T AR T I8 7 T AR 18] [
FARMERL, AR A0 I8 1 M 85 ) DAURGHRR,  [RTI 3od e 1] ) M2 s 2 8 2 T R R P R Bk 0t 18 - 17
ARG G SR 5 W TE S X o i B AU e e B R T VPS R 3 75 s B 75 P 7 . (H IR
R, JCHARHI B i S S 2N — DA LA T e R RS P A B T IR K
JLRTS A AR R AT UM, 55 25— 2D s R B E R e .

4, g5ig

grEpE, JLEAE N DREREREE, JCHEMESREIL, SRS MEET RN K, F
AW AW 5T WA RFRNE, TGS - BREE 0 AR E i b AR RN 7 R 4k S b i
DR RTAREBATRIRNE, /£ ERAS B BRI o £ rp 75 2RI OQEE A L A T A, [
W FRESGER R G EAME, UHpEEEI R R E 2P EE AL, H ERAS #
AE/N LRI ML th 7 22 2 AR R & O, LR SE B SR T T A AR B, A,
HIEEAR. EREMLITHUE ERAS BUEHIZ L H I, B IERHE SO A R T/ L g b
BHEIMEEAMARSE ARSI T %, REFNAEFAY, ReaSE AR, ElkKieTEET
HA RIFHRFE L.

SE K

[1] Junggvist, O. (2014) ERAS—Enhanced Recovery after Surgery: Moving Evidence-Based Perioperative Care to Prac-
tice. JPEN Journal of Parenteral and Enteral Nutrition, 38, 559-566. https://doi.org/10.1177/0148607114523451

[2] Ngelman, R.M., Rousou, J.A., Flack, J.E., Deaton, D.W., Humphrey, C.B., Ellison, L.H., Allmendinger, P.D., Owen,
S.G. and Pekow, P.S. (1994) Fast-Track Recovery of the Coronary Bypass Patient. The Annals of Thoracic Surgery, 58,
1742-1746. https://doi.org/10.1016/0003-4975(94)91674-8

[3] Ehlet, H. (1997) Multimodal Approach to Control Postoperative Pathophysiology and Rehabilitation. British Journal
of Anaesthesia, 78, 606-617. https://doi.org/10.1093/bja/78.5.606

[4] Ehlet, H. and Mogensen, T. (1999) Hospital Stay of 2 Days after Open Sigmoidectomy with a Multimodal Rehabilita-
tion Programme. British Journal of Surgery, 86, 227-230. https://doi.org/10.1046/j.1365-2168.1999.01023.x

[5] Ygren, J., Hausel, J., Kehlet, H., et al. (2005) A Comparison in Five European Centres of Case Mix, Clinical Manage-
ment and Outcomes Following either Conventional or Fast-Track Perioperative Care in Colorectal Surgery. Clinical
Nutrition, 24, 455-461. https://doi.org/10.1016/j.cInu.2005.02.003

[6] RE, BRWEEE, Wi/NEE, . R EDE R ARG R SE B FE (2021 BR) [3]. HHEISEAAMENRE, 2021, 41(9):
961-992. https://doi.org/10.19538/j.cjps.issn1005-2208.2021.09.01

[7] Orabella, L.L. and Bauchat, J.R. (2021) Enhanced Recovery after Surgery: Cesarean Delivery. Anesthesiology Clinics,
39, 743-760. https://doi.org/10.1016/j.anclin.2021.08.012

[8] Wainwright, T.W., Gill, M., McDonald, D.A., Middleton, R.G., Reed, M., Sahota, O., Yates, P. and Ljunggvist, O.
(2020) Consensus Statement for Perioperative Care in Total Hip Replacement and Total Knee Replacement Surgery:
Enhanced Recovery after Surgery (ERAS®) Society Recommendations. Acta Orthopaedica, 91, 3-19.
https://doi.org/10.1080/17453674.2019.1683790

DOI: 10.12677/acm.2024.142383 2725 I IR = =23t e


https://doi.org/10.12677/acm.2024.142383
https://doi.org/10.1177/0148607114523451
https://doi.org/10.1016/0003-4975(94)91674-8
https://doi.org/10.1093/bja/78.5.606
https://doi.org/10.1046/j.1365-2168.1999.01023.x
https://doi.org/10.1016/j.clnu.2005.02.003
https://doi.org/10.19538/j.cjps.issn1005-2208.2021.09.01
https://doi.org/10.1016/j.anclin.2021.08.012
https://doi.org/10.1080/17453674.2019.1683790

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]
[27]
[28]
[29]

[30]

Smith, T.W., Wang, X., Singer, M.A., Godellas, C.V. and Vaince, F.T. (2020) Enhanced Recovery after Surgery: A
Clinical Review of Implementation across Multiple Surgical Subspecialties. The American Journal of Surgery, 219,
530-534. https://doi.org/10.1016/j.amjsurg.2019.11.009

Brindle, M.E., McDiarmid, C., Short, K., Miller, K., MacRobie, A., Lam, J.Y.K., Brockel, M., Raval, M.V., Howlett,
A., Lee, K.S., Offringa, M., Wong, K., De, Beer, D., Wester, T., Skarsgard, E.D., Wales, P.W., Fecteau, A., Haliburton,
B., Goobie, S.M. and Nelson, G. (2020) Consensus Guidelines for Perioperative Care in Neonatal Intestinal Surgery:
Enhanced Recovery after Surgery (ERAS®) Society Recommendations. World Journal of Surgery, 44, 2482-2492.
https://doi.org/10.1007/s00268-020-05530-1

Brindle, M.E., Heiss, K., Scott, M.J., Herndon, C.A., Ljungqvist, O. and Koyle, M.A. (2019) Embracing Change: The
Era for Pediatric ERAS Is Here. Pediatric Surgery International, 35, 631-634.
https://doi.org/10.1007/s00383-019-04476-3

o] I L A BRI o F () TR R O 2, R AREE S RISy 2=, /D JLRRIE 2241, LB Insd e 52 AR R v o [
LF IR HIEESESRGE, 2021, 101(31): 2425-2432.

HAEEE /N LSRNV 2, AR TR SR BRI 2 0 2 /N LRIBR 2220, I R S AR 3 T 1)L [ R I AL
FILH[I). Fae LIRS, 2021, 42(12): 1057-1065.

HRABEE 22 /N UANRNE Gy 2 D IRAMELE . B Tl B (1N ) LANEHE PRI RTE S B 5 LR 0] )L
4RI, 2019(7): 577-582.

MR BOORME. BRI IS R K A R R R A AT (9], I S R R 4k &, 2020, 23(16):
1381-1385.

Gmeiner, M., Wagner, H., Schlégl, C., Van Ouwerkerk, W.J.R., Senker, W., Sardi, G., Rauch, P., Holl, K. and Gruber,
A. (2019) Adult Outcome in Shunted Pediatric Hydrocephalus: Long-Term Functional, Social, and Neurocognitive Re-
sults. World Neurosurgery, 132, E314-E323. https://doi.org/10.1016/j.wneu.2019.08.167

TR - R AIRTT AN UK BUK BT RO RRES e [J]. hAMEEST, 2019, 38(31): 12-15.
https://doi.org/10.16662/j.cnki.1674-0742.2019.31.012

JAZHE. /N URFUK IR AR AR G HRRE 58 S 4P B3], KX ME R, 2015, 9(14): 267-268.

Nakajima, M., Yamada, S., Miyajima, M., Ishii, K., Kuriyama, N., Kazui, H., Kanemoto, H., Suehiro, T., Yoshiyama,
K., Kameda, M., Kajimoto, Y., Mase, M., Murai, H., Kita, D., Kimura, T., Samejima, N., Tokuda, T., Kaijima, M.,
Akiba, C., Kawamura, K., Atsuchi, M., Hirata, Y., Matsumae, M., Sasaki, M., Yamashita, F., Aoki, S., Irie, R., Miyake,
H., Kato, T., Mori, E., Ishikawa, M., Date, I., Arai, H. and Research Committee of Idiopathic Normal Pressure Hydro-
cephalus (2021) Guidelines for Management of Idiopathic Normal Pressure Hydrocephalus (Third Edition): Endorsed
by the Japanese Society of Normal Pressure Hydrocephalus. Neurologia Medico-Chirurgica (Tokyo), 61, 63-97.
https://doi.org/10.2176/nmc.st.2020-0292

McAllister, J.P. (2012) Pathophysiology of Congenital and Neonatal Hydrocephalus. Seminars in Fetal & Neonatal
Medicine, 17, 285-294. https://doi.org/10.1016/j.siny.2012.06.004

RN, EAEE. SR FREAARIMIM]. dEET R BAE B, 2015.

TpR, XSERE, AR, S N E-RRIE D RARIETTANLINRUK 917 BT ROTAl KRR I ARE T[] BUAREE B,
2021, 21(8): 1276-1279.

RIL, BiE, SRIL, &8 ANUNE K % - I8 o0 AR g s o B A& VA 0], Bl R 2 AR R &, 2022,
27(7): 567-569+573. https://doi.org/10.13798/j.issn.1009-153x.2022.07.012

Aghayev, K., Igbal, S.M., Asghar, W., Shahmurzada, B. and Vrionis, F.D. (2021) Advances in CSF Shunt Devices and
Their Assessment for the Treatment of Hydrocephalus. Expert Review of Medical Devices, 18, 865-873.
https://doi.org/10.1080/17434440.2021.1962289

REA, T2, Ml WS- SRR G I SOCRE ST B AR R [3]. P I R e e SRR A, 2022, 27(11):
957-960.

Tk, ik, T, F REEANUMEEEIML B 2 . dba AR AR, 2020: 747-748.

FEVE. G R BE T I - B R o IR AR B ST /N LI AR K 9T RO 82 [3]. Hh B S R AR i 2 35, 2014, 17(19): 144-145.
TelE K, K, AR, SRR IR AR T AN U EUK R[], R E AR A4, 2014(14): 118-119.

EEREE, FI0H, BRE, & WE SN 550 E M S RAIRIT RUK BT 8 I RRE T[], B RSN
248, 2017, 44(4): 246.

AR, TR, 2ME. T ERAS BB MY BT FUE MR /K G LAT RS B2 4l Bh i = s 2 AR v )
R[] &9 8% &, 2021, 27(16): 5-7.

DOI: 10.12677/acm.2024.142383 2726 e R 2= 273k e


https://doi.org/10.12677/acm.2024.142383
https://doi.org/10.1016/j.amjsurg.2019.11.009
https://doi.org/10.1007/s00268-020-05530-1
https://doi.org/10.1007/s00383-019-04476-3
https://doi.org/10.1016/j.wneu.2019.08.167
https://doi.org/10.16662/j.cnki.1674-0742.2019.31.012
https://doi.org/10.2176/nmc.st.2020-0292
https://doi.org/10.1016/j.siny.2012.06.004
https://doi.org/10.13798/j.issn.1009-153x.2022.07.012
https://doi.org/10.1080/17434440.2021.1962289

MR, HE

[31]
[32]

[33]

[34]
[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

TR PSR AR K = - A R B AR B[], A (R R 2, 2015(2): 128-130.

VFEE, HEHE, S 5E. B T W= -G ARV T AN J LR K 97 R S 2 A= 4 e [9]. H AT, 2020,
39(13): 20-22, 29.
Ker, K., Tansley, G., Beecher, D., Perner, A., Shakur, H., Harris, T. and Roberts, I. (2015) Comparison of Routes for

Achieving Parenteral Access with a Focus on the Management of Patients with Ebola Virus Disease. Cochrane Data-
base of Systematic Reviews, 2015, CD011386. https://doi.org/10.1002/14651858.CD011386.pub2

Lo-Cao, E., Hall, S., Parsell, R., Dandie, G. and Fahlstrém, A. (2021) Neurogenic Pulmonary Edema. The American
Journal of Emergency Medicine, 45, 678.E3-678.E5. https://doi.org/10.1016/j.ajem.2020.11.052

Finsterer, J. (2019) Neurological Perspectives of Neurogenic Pulmonary Edema. European Neurology, 81, 94-102.
https://doi.org/10.1159/000500139

Sedy, J., Zicha, J., Nedvidkova, J. and Kunes, J. (2012) The Role of Sympathetic Nervous System in the Development
of Neurogenic Pulmonary Edema in Spinal Cord-Injured Rats. Journal of Applied Physiology (1985), 112, 1-8.
https://doi.org/10.1152/japplphysiol.00574.2011

Fuller, S., Kumar, S.R., Roy, N., Mahle, W.T., Romano, J.C., Nelson, J.S., Hammel, J.M., Imamura, M., Zhang, H.,
Fremes, S.E., McHugh-Grant, S., Nicolson, S.C. and AATS Cardiac Clinical Practice Standards Committee Members
(2021) The American Association for Thoracic Surgery Congenital Cardiac Surgery Working Group 2021 Consensus
Document on a Comprehensive Perioperative Approach to Enhanced Recovery after Pediatric Cardiac Surgery. The
Journal of Thoracic and Cardiovascular Surgery, 162, 931-954. https://doi.org/10.1016/j.jtcvs.2021.04.072

Odor, P.M., Bampoe, S., Gilhooly, D., Creagh-Brown, B. and Moonesinghe, S.R. (2020) Perioperative Interventions

for Prevention of Postoperative Pulmonary Complications: Systematic Review and Meta-Analysis. BMJ, 368, m540.
https://doi.org/10.1136/bmj.m540

HRABEE 2o /N LSRR 2 DI AN, B TR B A (RN LANEHE PRI RTE S B LR 0] )L
ShEH4 8, 2019, 40(7): 577-582.
Aldrink, J.H., McManaway, C., Wang, W. and Nwomeh, B.C. (2015) Mechanical Bowel Preparation for Children Un-

dergoing Elective Colorectal Surgery. Journal of Pediatric Gastroenterology and Nutrition, 60, 503-507.
https://doi.org/10.1097/MPG.0000000000000651

Short, H.L., Taylor, N., Piper, K. and Raval, M.V. (2018) Appropriateness of a Pediatric-Specific Enhanced Recovery
Protocol Using a Modified Delphi Process and Multidisciplinary Expert Panel. Journal of Pediatric Surgery, 53,
592-598. https://doi.org/10.1016/j.jpedsurg.2017.09.008

BB, #hZE AR ERAS FRFE I & K SR [CY/Fh 4R 244 2017 £ EME MR A AR K S W, FRES 42 2017
él%ﬁﬂé*HfPF%ﬂij:A. BB HAREE 4, 2017: 260.

DOI: 10.12677/acm.2024.142383 2727 e R 2= 273k e


https://doi.org/10.12677/acm.2024.142383
https://doi.org/10.1002/14651858.CD011386.pub2
https://doi.org/10.1016/j.ajem.2020.11.052
https://doi.org/10.1159/000500139
https://doi.org/10.1152/japplphysiol.00574.2011
https://doi.org/10.1016/j.jtcvs.2021.04.072
https://doi.org/10.1136/bmj.m540
https://doi.org/10.1097/MPG.0000000000000651
https://doi.org/10.1016/j.jpedsurg.2017.09.008

	加速康复外科理念在脑积水儿童脑室–腹腔分流术围手术期的应用前景
	摘  要
	关键词
	Application Prospect of Enhanced Recovery after Surgery in Perioperative Period of Ventriculoperitoneal Shunt in Children with Hydrocephalus
	Abstract
	Keywords
	1. 加速康复外科
	2. 脑积水
	3. 加速康复外科与脑积水患儿
	4. 结论
	参考文献

