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Research progress of nutrition management

in elderly patients with hip fracture surgery
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Abstract ; Elderly patients undergoing hip fracture surgery are prone to nutritional problems such as malnutrition and sar-
copenia, which will adversely affect the clinical outcome. Standardized nutrition screening, assessment and diagnosis
can help early detection of nutritional risks or malnutrition, and timely scientific nutrition intervention can help improve
clinical outcomes. However, there is a lack of guidelines or consensus on nutritional management for elderly patients un-
dergoing hip fracture surgery. This paper aims to probe the relevant research progress at home and abroad in recent
years, understand the application of nutritional screening, nutritional assessment and nutritional diagnostic tools in elderly
patients undergoing hip fracture surgery, as well as its nutritional intervention strategies in the perioperative and rehabili-

tation periods, provide reference for future relevant studies, and further accelerate the application in clinical practice.

Key words: Elderly hip fracture; Nutrition management; Perioperative period; Rehabilitation; Research progress

B AR R LL AR, 48 0BT 1 &
RGN, A RN, RIS C1 R SR
BT RURS: A 128 A AR5 T, 3] 2050 4F- 4 BR 5
ERET R F B IAS] 730 1, B & 2 130 77,
Hoh 25 45% K AEAEW N 05 B T ™ R
ERBE N B O, HITE 1 AT RA N 8% ~
36% ", KL 40% A REERE = B Hrar T aE
RSN BN A NGB F A 2 R RN,

Y5 B #5:2024-04-29
BIE(EE . ABA4E, E-mail ;song8780758@ 163.com
EEF], E-mail :724075735@ qq.com

L R P St ] il R A . AR Tl
JE AR T B RO R I, nT A B R
PR H TG RE T 4R AR T T PRy S A A G
IFRAEM KA ORI TR B4 A A 3 S
L HBERAA L Gzl b A RN EAR S
Pr BB AR E IR A B AUE 25 FR A, 5
HORIRA RES R K e RSN, H AT v k=
BEXEARBE B T TR B T AW RS I 5 SR



JET A AR A I TR R IR B ke 43

BRSSP i X A R [ P A
ROFFEE ATIRYT, B 12 0 EAF B B I AR R
HEREHREMSE

| HEERRSNSE

1.1 EFAR

LB BT TR B TR AR N
BHREEFRAR, AR, L 18.7% ~45.7%
AR T B AR B EEERARS
T — 00 17 AP BA B A 5 30 ot el AN ] T 5L o 2 A4
MBI AR BE AT E I ERARKAERS
K A45% ~85%"7 , KEMEMER GRS T8 A
K5 5B T BE 0 IR R 45 R 1 35 A O& . Zhou
ZEUS) S 3ok RV 20 B 597 191 28 4 4 350 1 4 4 B HR
B, RINEAT B S5 XU 48 %X ( geriatric nutritional risk
index, GNRI) Fll 4= 5 % & R JE $5 %X ( the systemic
immune-infammatory index, SII) B¢ 114345 5 A0
FARJG IR K A0 TR B AR B
It HE R SI-GNRIL W73 Al 1 4E 4 PRAE T4
A S O P -, — I K 369 2 AR BT AR
Fr T BE M BB AT kB, R A T E SRR 5
( prognostic nutritional index, PNI) 1] {E A A& J5 K #
4L ( postoperative delirium, POD) f9 T il X 2 | 1%
PNI fIRIfiL 7 14 25 11 6 55 45 5 912 K POD™
Inoue %% 4% 1 1A B 42 45 % ( body mass index,
BMI) /& 1 4FH1 3 AESET R fafe R &=, 57
JERTRRARAE T %, Nishioka %51 JE 47 [ A5 {15 W01 5¢
BABIAIESE B, B Fi A R i 2 AFE M g dr i H i H
WA 15 B0 (activities of daily living, ADL) fE /7 i
F TR, M F RO J5 R AP E ADL BE 7 B
i, BRTE R 2B oY Ak I I R A
FAR L5 I R 45 Ry Z AR OCHK
1.2 ALGE

EHENB G RERBRARA R, P8 E &
HBL TR FEER Rz B a8 ERER
i GBS IR [ IR E R AR — 20 B FR T
RS T MU HRRR sl o i B AR L, TR
FUREMALA R S8k, PR E TR K
WIRMAR RS G Shfe SRR, B 2 B Gk —
A LR DR S B LA B R & . 12 Wb
HE B AR B BT R, IU/DRE ) S AR BB 3
1% ~76.4%"" , —IGUTIEEBAGI0F 58 98 A5 1 45
TR B AR AL S5 R R TR T 1 4R
JG A N4 B AR T PR 5% ~ 6% , TR £

B EATEE G 2~4 AN D B ILE D 2
SIS S R P YRR AR R R B XU, %o A B
1) BT IS 4R R LA R A O T e AR s R
R I PR 245 J 1 — 4 vy T A T L
U AR U R B E 2l PR T S (ELAE
e PR L= 503 4 i B

2 EFHEEMTEE

X PRI OG5 P i i A e R 3 A 7 SR A R
W, A BT R A BUE 52 WU B0E FR A R, TR
e E RTINS TS SR PEAN 2R (the mini
nutritional assessment-short form, MNA-SF) & {4
W BT R E SR R A TR0 kah,
P TSR BT £ B B B e LV A 00 R i, oY
EFEVE 12 3R (mini nutritional assessment-short form,
MNA-SF) ¥4 i LA /) i L i A2 BMITH . —
I B 5T L T MNA-SF, 5 9% KU 0 45 2002
PF43 (nutritional risk score 2002, NRS 2002) ,GNRI
ME FEA R I §F & T, H ( malnutrition universal
screening tool, MUST) %5 3 A T 2.5 2u:
BYTEREDRE IS A CHE , 45 R & B, MNA-SF 25
BAEHOCTT BT E G S I RRZE A e n i
EFEfA TR —THTEERFIE T 300 F A
BYTBFE A TE IR A AL, 45 R & B MNA-SF fE
L MM AR T R AET R

2018 AE R RMAER (EFR) GiF N LK E TR
AN 12 Wi b i 332 ( global leadership initiative on
malnutrition, GLIM ) B 2R i A T 255 283 Air i
PEIG RIGIE , 3 EAF A 2R 19 T H & NRS 200217,
W52 HI,NRS 2002 53F AAE K A% AEBEI ]
FER A/ R L JRAR A Y ENAN A
BRI B s RIS NRS 2002 1105 11 B
AR T A TR P, NRS 2002 [R5 H T
AR AT RS . 2023 (B FEHH A IR
R R A B L R AL HEFE ] NRS
2002 5 MNA-SF #4771,

WAk, Z I G AR T A S R VAL T H ol 4s
FRAA 8 045 GNRIT® MUST!™ BMI™ i
WHEAD 44 R DU EE R B
r PNI 4R

MM EFRER T ERGEE W E RN, i
N ALHE SRR R A AR SIS R A K
BN AT AR RE A 25 22 A O T I R S B
VR A AT AR R A I A T



44, [T N N

Wmo(E E W) 62 3510 1

BIRSW EE RIS ERA R MW, HErE N
HMNEHERER AT GLIM Fn e, {H HAE AR B 4 T
A B R G A i — 2P ik, © AP
7, GLIM AR AT 100300 2 A1 S 4 5 1 4 e e
BF BN A SRE S — IR EE T SR
5 NRS 2002 1 MNA-SF A It , GLIM & & i il %
M AT R E RS 1 AT IS s D RE K R
B, SRIM, Sanchez-Torralvo %67 H2 HY | 78 Fil N %
AR B P AR CE W AE TS U7 1T, GLIM bR R 4
MNA-SF,

3 HHFETm

LIRSS, 7E Bl T A LR 52 40 0] 2 AR 4
TEIT TR B BT IR T A B T OCE I R 2
Jt A HA TR R, AN 21% 5 IR KLU
FHZEFRIBIT . Bl TR R4
BTN S, ARSI G2 AR 3 F AR R
FARBIRRE WIS T T HURSS 7 T,

31 ExTmAR

AT T AR B U] (8 7 SR T AT S
ZR )y AT, EFHREE D IRE FEAMNE (oral nu-
tritional supplement, ONS) . & B % ( nasogastric
tube, NGT) MEFREk# kG #b e, 3T NGT 4
BEAE IR R R AR T i 22—, HX
B BF BTG ¥R BR BRAFROR A4
WS EITF AR B H E T WA A5 K £ R ONS
I,

Liu 25 JE 47 ) — 0 Meta 43 #7 B /R, 352
ONS /Y7 I B3 I & E Wk 2D, B R /K7 Jr i
. 2023 4 Chen %" — il Meta 43 H7 BF 5% 1 %
A, ONS FI LK B Gs  Hs 45 I AE 11 2 A XU j
I —2f, Bl 8 1 KT R 2 A B ], —
TEE X 2008 ~ 2018 4F TR J5 5 FEA B C57H
Pr 2B E UEA T R0 BA B AF 9% 4 B, SRS R AN T
5 B o ) 3 A R AR DG, TR I AR Y, Delmi
AU UEAT A BEALN BRI IG BT 55 ¥R 1T T ONS X &tk
A BE B BRI R A2 109 2 AR 4080 B A AR s ), T T
HE RN EFTANFA 1K (1062.736 J #44E,20 g
EAER) ,FE T 32 d, 4558 &3, ONS M Fe4 1
I RAS K25 Ry A e B 1) 45, B 47056 4 H
FET- AR, Myint 25 047 19— 3T BEHLY R 56
WF5E 7 , B AR R A2 s s A B BT ], B R M
500 keal S FRAb IR (BT 18~24 g) , &+
g4 J5, ] ff 4R B A [A] 45 98 3.8 d, £ Tidermark

PV R T IR 20 g B EURAYE SR
F 552 6 AN A, X BE LR T T 41 A S A R B R
Kt AT T H B AR 3 06 Sh AR R 3 i K

Z5 LTIk, ONS FEk /b 3 K AE | 46 i A3 B B[]
ORI PR &5 Jm 45y T 2 ¥ T BEAE B A
Pr R BE B M8 IR T 8T B, JF BN sk FLF
ARSI A 300 5 A A T A G 4 — O i
LA WA ) 53— T HL A A FR o R
AR TR A AT 22 e s )

32 EBFARHREEHER
3.2.1 RuiE#H#

RATEFE IR B E R Re G A7, LA
JEFAREN R, H 70 5 & BURE F AT
— WA RROK AL A S Y ARSI
ARAT7~10 d FFERGA TR S AT RETE 47 L
B E RN SRTFARBERTTED 3~44,
REEAIAKALE D) 5 S BE Y 60% 5K 8 g/kg, e K
B BT B 7, O L e B A5 ) R SRR
R KA e IR BE R A [ PR R e R
WIE R A 4E B FE AT A, AT BEX Uk 2 A ATULIA
WEA R A, AW Bos, R 2 h A
50 g AR CLAE S T A I A IRt
S B AL A Sh R 2 HA A i

BRI RCEPIRS T FAR B EBABKILA
Wi 45 (AVE A IR T E 8 AU A e, A SR
AR EARET G RIEA 1.2~2.0 g/kg M 5 (5
20~40 g) " SHIYIE S AR L, Sh TR (RS A
AP A XGRS ) BG4, ST A T 2T
MR (essential amino acids, EAAs) , B A & )
A=W R, R KA A A s R, A 2
RREA

ONS [ &b FE 7 AR 48 1 SR L5 7%, 0 )
THARTRI, HLE 5% R B R s B A I &%,
A BE R ET I BRAR RS . fH UL AR SR TR
ForBEFLEED WAILEED BMED KT EN
AHADAEPITRA Y . 4> B 7L B 2 T 8
Kz —, H 50% LI I /2 LRk H EAAs, 8%
25 g 2.7 g e AR 5 U4 AL B M
bl o B LIS BRI B VR o, LR S D
RN 20 (R 552, S5FLEE A,
fig 2 (LA AR 5 S R AL, S A B L B B EAAS
(48%) AT AL, S8 i B EAAs A9
BERNE ) KO E AT EAAs il 38% , ik
e A HHA AR TR EA

RNl A /Wi TN A R Ve e N ER D



JET A AR A I TR R IR B ke 45

HEORHT 2 h 1o [ B 48 A 128 2 3 R, LA a2 2 1
FT i IE A, 5 LN AR s A B ok R Y B 1 B
L, A 9 Bl EAAs 9 4b 78 570 58 RE A WA
RSB T = R AT EAAs EUARKN S A
UKW AH ST
322 ARFEFR

ENEE=E LR iR N ORI R R NG s i UE !
& AR HEGRAS TR . AR5 E IR AR ETE TR
JIa)EFR5Y BRI 21 R P9 77 2% 25 ( European
Society for Parenteral and Enteral Nutrition, ESPEN)

G S A R o = o i o N S VAL Bl

ONS'™' H#F5EW , RJ5 M58 EAAs 1T LIEHES
B, T3 B AN s L £, kst B AT, sl
RAEFEBI ARSI LAE . B3k B-HI AL T Madh
( B-hydroxy-B-methylbutyrate, HMB ) J&—Fli 52 & ik
P, AT e K PR B b v /D i 3 5 LA S5 R g
R4 Hendrickson 25 BF5¢ @K , 200 i 2t
YT WAL 52 bR T E FI EAAs #M 38, EAAs
TR 7T g FEHEBR T ¢ HABENMEA 1.5 ¢
HMB,2 ¥/d, A] i RN A G I &AE i & A R A K
JET-3R, Ekinci %' W58 WK, T W 415 K 4 7T
1 000 U4k % D 3 g CaHMB H1 36 g & |4 %, 7l 4
Fa 0 A AA ] R TR ShRe T IR AR S
30d WIYIFAE ., I, & & HMB Y ONS AJ{EH
LARHE T R A S WU E A 85T T
3.2.3 HREWESR

ZAREAR A IT A A S AT B E U 2R A
WP R TEE FRRD . EFXF A a7 2297 FRBe A T —
Tk T TR 9 9 A B, 40 1912 AR B I R B R
YIRS EAF 4R 2 AN AR B i A
I E R T A, ESPEN #5/ &#iY, & FHEA
RAEERa T E e 20 1 4~ H NN ks
ONS &¥7 (HfE=1673.6 J, BT =30 g/d) ™,

R S I AR 1 JoT 4 A ) S B ) R IS B R A
SR P F AR B WL B A ) K R & R
B, AW RN, B R IR A AT BRI S &
A KR e B ], — B DU TR A
HEDN 1.6/ (kg-d), HEMK2~3 ¢/ (kg-d)™' |
R SR A A, B AR B R 1 A e 3
S150HC R B 20 ~ 40 g/IK, FEREE I 4k
3~4 h, BFEWIE, & A Z3KAEY 50~100 g
LR 5T 30~40 g, YIZRRT 15 ~45 min, WA
— R BRSNS A R kb R RS
TR HEA TN R, BRI 706 %,
Y HERT 30 min ZB/HEA 40 g EARNY, BAR

HFER T RFLIFE A, O o e FLE ST
2R FELAE S Y TR SR (Y B S N [R] 1 R L R
FIVREE  BEAIRSAERR b7 T

4 BEEFEZE

AR E I BB B S G IFETRA R WAME
SEE TR AR, AN B T, 2 R EOR Rl RES R
{EL P - BUAT SCRR R LT 938 37+ 107 AR — 2
HRSBAFBET S Pr A B A R B nT A7 1 G
BBAZEIE  MELLT 2 SR . At A IR AR
AbAT R BER A2 UEHE AR ol = | A [a] T R X Y
JRARL 2RI R A T IR, LR 7 M PR 1 36 3o 7 v A
BMNNE 2252, 1t — 25 WO FE B0 3 25 B )
Ui TE IR T BN RS . AR MBI H 3
FARBEE SR PG 2l TR AT,
S T AR E IR B AR OGO SR JC 2
FARWIFIRS I & 5+ PR, A AT 52
N7 SR ANGE— {9 IR, AT o 7 s PR 5 ke o
IR

SE W

[ 1] Fischer H, Maleitzke T, Eder C, et al. Management of prox-
imal femur fractures in the elderly: current concepts and
treatment options[ J]. Eur J Med Res, 2021, 26(1): 86.

Gullberg B, Johnell O, Kanis JA. World-wide projections
for hip fracture[ J]. Osteoporos Int, 1997, 7(5) ; 407-413.
Zhou L, Huang C, Zhu XJ, et al. Combined Systemic

Immune-inflammatory Index ( SII) and Geriatric Nutri-

—
[\S}
[}

—
(98]
[

tional Risk Index ( GNRI) predict survival in elderly
patients with hip fractures: a retrospective study [ J].
J Orthop Surg Res, 2024, 19(1) . 125.

[4] Malafarina V, Uriz-Otano F, Malafarina C, et al. Effec-
tiveness of nutritional supplementation on sarcopenia and
recovery in hip fracture patients. A multi-centre random-
ized trial[ J]. Maturitas, 2017, 101, 42-50. doi;10.1016/
j-maturitas.2017.04.010.

[5] Yin MC, Yan YJ, Fan ZX, et al. The efficacy of En-
hanced Recovery after Surgery (ERAS) for elderly patients
with intertrochanteric fractures who received surgery: study
protocol for a randomized, blinded, controlled trial [ J].
J Orthop Surg Res, 2020, 15(1): 91.

[6] Liu N, Lv L, Jiao J, et al. Association between nutritional
indices and mortality after hip fracture. a systematic review
and meta-analysis[ J]. Eur Rev Med Pharmacol Sci, 2023,
27(6) : 2297-2304.



46 W A K E M (B % D 62 % 10

[7] Sanchez-Torralvo FJ, Pérez-Del-Rio V, Garcia-Olivares 180-day mortality in hip fracture surgeries[J]. JA Clin

M, et al. Global subjective assessment and mini nutrition- Rep, 2019, 5(1): 62.

al assessment short form better predict mortality than [18] Hao L, Carson JL, Schlussel Y, et al. Vitamin D defi-
GLIM malnutrition criteria in elderly patients with hip ciency is associated with reduced mobility after hip frac-
fracture[ J]. Nutrients, 2023, 15(8) . 1828. ture surgery: a prospective study[J]. Am J Clin Nutr,

[8] Mi XN, Jia YY, Song YN, et al. Preoperative prognostic 2020, 112(3): 613-618.

nutritional index value as a predictive factor for postopera- [19] Han TS, Yeong K, Lisk R, et al. Prevalence and conse-
tive delirium in older adult patients with hip fractures: a quences of malnutrition and malnourishment in older in-
secondary analysis[ J]. BMC Geriatr, 2024, 24(1) ; 21. dividuals admitted to hospital with a hip fracture[ J]. Eur

[9] Inoue T, Maeda K, Nagano A, et al. Undernutrition, sar- J Clin Nutr, 2021, 75(4) : 645-652.

copenia, and frailty in fragility hip fracture: advanced [20] Vosoughi AR, Emami MJ, Pourabbas B, et al. Factors
strategies for improving clinical outcomes[ J]. Nutrients, increasing mortality of the elderly following hip fracture
2020, 12(12) . E3743. surgery: role of body mass index, age, and smoking

[10] Nishioka S, Wakabayashi H, Momosaki R. Nutritional [J]. Musculoskelet Surg, 2017, 101(1); 25-29.
status changes and activities of daily living after hip frac- [21] Stone AV, Jinnah A, Wells BJ, et al. Nutritional mark-
ture in convalescent rehabilitation units; a retrospective ers may identify patients with greater risk of re-admission
observational cohort study from the Japan rehabilitation after geriatric hip fractures [ J]. Int Orthop, 2018, 42
nutrition database [ J]. J Acad Nutr Diet, 2018, 118 (2): 231-238.

(7): 1270-1276. [22] Cheng XQ, Chen W, Yan JC, et al. Association of pre-

[11] Reider L, Owen EC, Dreyer HC, et al. Loss of muscle operative nutritional status evaluated by the controlling
mass and strength after hip fracture. an intervention tar- nutritional status score with walking independence at 180
get for nutrition supplementation [ J]. Curr Osteoporos days postoperatively: a prospective cohort study in Chi-
Rep, 2023, 21(6): 710-718. nese older patients with hip fracture [J]. Int J Surg,

[12] Kramer IF, Blokhuis TJ, Verdijk LB, et al. Periopera- 2023, 109(9) : 2660-2671.
tive nutritional supplementation and skeletal muscle mass [23] Wang YL, Jiang Y, Luo Y, et al. Prognostic nutritional
in older hip-fracture patients [ J]. Nutr Rev, 2019, 77 index with postoperative complications and 2-year mortal-
(4) . 254-266. ity in hip fracture patients: an observational cohort study

[ 13] Helminen H, Luukkaala T, Saarnio J, et al. Comparison [J]. Int J Surg, 2023, 109(11) : 3395-3406.
of the Mini-Nutritional Assessment short and long form [24] WPIEE#SIINENE FFF a2, PERANRE RSN
and serum albumin as prognostic indicators of hip frac- o B SR R S B (2023 fR) [T]. RAEE4R,
ture outcomes[ J]. Injury, 2017, 48(4) : 903-908. 2023, 103(13) : 946-974.

[14] Inoue T, Misu S, Tanaka T, et al. Acute phase nutri- [25] Kobayashi H, Inoue T, Ogawa M, et al. Malnutrition di-
tional screening tool associated with functional outcomes agnosed by the Global Leadership Initiative on Malnutri-
of hip fracture patients: a longitudinal study to compare tion criteria as a predictor of gait ability in patients with
MNA-SF, MUST, NRS-2002 and GNRI[J]. Clin Nutr, hip fracture[ J]. Injury, 2022, 53(10) : 3394-3400.
2019, 38(1) . 220-226. [26] Wu W, Guo Z, Gu Z, et al. GLIM criteria represent a

[15] SKmRGE, BEACHH  FE4ERR | 45, 835 UG 25 FI 4Bk (5 more suitable tool to evaluate the nutritional status and
) TR ANLENESA R W (GLIM) 35— | =& predict postoperative motor functional recovery of older
FE(FH 2020) [T]. FAEIG IR & 37 24 7%, 2020, 28 patients with hip fracture: a retrospective study [ J].
(4) . 193-200. Medicine (Baltimore) , 2024, 103(6) : e37128.

[16] XFAL, Mg, Pzt & B ERE A [27] Morrison CA, Morrison MM. For you were hungry and I
WIEFEP AR B L 2 3L (2023 ) [ T]. HPAEQI0i 4 gave you food; the prevalence and treatment of malnutri-
A%, 2023, 39(5) : 394-403. tion in patients with acute hip fracture [ J]. Nutr Clin
DENG Chunhua, CHEN Xiaohua, YIN Zhihua, et al. Pract, 2022, 37(1) . 59-67.

Expert consensus on perioperative nursing management [28] Williams DGA, Ohnuma T, Haines KL, et al. Associa-
of nutrition for elderly patients with hip fractures ( ver- tion between early postoperative nutritional supplement
sion 2023) [ J]. Chinese Journal of Trauma, 2023, 39 utilisation and length of stay in malnourished hip fracture
(5): 394-403. patients[ J]. Br J Anaesth, 2021, 126(3) : 730-737.
[17] Kotera A. Geriatric Nutritional Risk Index and Control- [29] Liu M, Yang J, Yu X, et al. The role of perioperative

ling Nutritional Status Score can predict postoperative

oral nutritional supplementation in elderly patients after



P A AR T TR S 4 S PO 47

[30]

[31]

hip surgery[ J]. Clin Interv Aging, 2015, 10; 849-858.
doi: 10.2147/CIA.S74951. eCollection 2015.

Chen B, Zhang JH, Duckworth AD, et al. Effect of oral
nutritional supplementation on outcomes in older adults
with hip fractures and factors influencing compliance[ J].
Bone Joint J, 2023, 105-B(11) . 1149-1158.

Tidermark J, Ponzer S, Carlsson P, et al. Effects of pro-
tein-rich supplementation and nandrolone in lean elderly
Clin Nutr,
2004, 23. 587-596. doi: 10.1016/j.clnu.2003.10.006.

women with femoral neck fractures [J].

[32] Weimann A, Braga M, Carli F, et al. ESPEN guideline ;

[33]

clinical nutrition in surgery [ J]. Clin Nutr, 2021, 40
(7). 4745-4761.

Ackerman RS, Tufts CW, DePinto DG, et al. How
sweet is this? A review and evaluation of preoperative
carbohydrate loading in the enhanced recovery after sur-
gery model[ J]. Nutr Clin Pract, 2020, 35(2) : 246-253.

[34] Weimann A, Braga M, Carli F, et al. ESPEN guideline ;

[35]

[36]

[37]

clinical nutrition in surgery [ J]. Clin Nutr, 2017, 36
(3): 623-650.

Hirsch KR, Wolfe RR, Ferrando AA. Pre- and post-sur-
gical nutrition for preservation of muscle mass,
strength, and functionality following orthopedic surgery
[J]. Nutrients, 2021, 13(5): 1675.

Nygren J. The metabolic effects of fasting and surgery
[J]. Best Pract Res Clin Anaesthesiol, 2006, 20(3) :
429-438.

Wischmeyer PE, Carli F, Evans DC, et al. American
society for enhanced recovery and perioperative quality
initiative joint consensus statement on nutrition screening
and therapy within a surgical enhanced recovery pathway

[J]. Anesth Analg, 2018, 126(6) . 1883-1895.

[38] Gillis C, Wischmeyer PE. Pre-operative nutrition and the

[39]

elective surgical patient; why, how and what? [J]. An-
aesthesia, 2019, 74(Suppl 1) ;. 27-35.

Smith-Ryan AE, Hirsch KR, Saylor HE, et al. Nutri-
tional considerations and strategies to facilitate injury
recovery and rehabilitation[ J]. J Athl Train, 2020, 55

(9) : 918-930.

[40] Park S, Church DD, Schutzler SE, et al. Metabolic evalua-

tion of the dietary guidelines’ ounce equivalents of protein
food sources in young adults: a randomized controlled trial
[J]. J Nutr, 2021, 151(5) : 1190-1196.

[41] Gorissen SHM, Crombag JIR, Senden JMG, et al. Pro-

tein content and amino acid composition of commercially
available plant-based protein isolates[ J]. Amino Acids,
2018, 50(12) : 1685-1695.

[42] van Vliet S, Burd NA, van Loon LJ. The Skeletal Muscle

Anabolic Response to Plant- versus Animal-Based Protein
Consumption[ J]. J Nutr, 2015, 145; 1981-1991. doi:
10.3945/jn.114.204305.

[43] Paddon-Jones D, Sheffield-Moore M, Aarsland A, et al.

Exogenous amino acids stimulate human muscle anabo-
lism without interfering with the response to mixed meal
ingestion[ J]. Am J Physiol Endocrinol Metab, 2005, 288
(4) . E7T61-E767.

Hendrickson NR, Davison J, Glass NA, et al. Condi-
tionally essential amino acid supplementation reduces
postoperative complications and muscle wasting after
fracture fixation; a randomized controlled trial [ J]. J
Bone Joint Surg Am, 2022, 104(9) . 759-766.

[45] Ekinci O, Yanik S, Terzioglu Bebitoglu B, et al. Effect

of calcium B-hydroxy-B-methylbutyrate (CaHMB) , vita-
min D, and protein supplementation on postoperative im-
mobilization in malnourished older adult patients with hip
fracture: a randomized controlled study [ J]. Nutr Clin
Pract, 2016, 31(6) . 829-835.

[46] Groenendijk I, Kramer CS, den Boeft LM, et al. Hip

fracture patients in geriatric rehabilitation show poor nu-
tritional status, dietary intake and muscle health [ J].
Nutrients, 2020, 12(9) . 2528.

[47] Reidy PT, Rasmussen BB. Role of ingested amino acids

and protein in the promotion of resistance exercise-in-
duced muscle protein anabolism[J]. J Nutr, 2016, 146
(2): 155-183.

C ST



