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BEI: BB &M AR I3 (limited fluid resuscitation, LFR)%E & 2285 A & B0 T BCE 4 1
A5 9% 1L PR T (traumatic hemorrhagic shock, THS) B BV IE N . I KA R A58 A UL
fm?iﬁﬁﬁ‘(visual analogue scale, VAS)H/‘J%/;WEJO Fik: H20184E8 H £ 20194E3 H M=% 2
SRR WCIR 60 T BB ITAE THS BF AR R WFFEXT 42, 1o B LR 3 vk B AL 43 S o B 2 0 4
UL, #3000 TWZH A R AR S O LI B2 0RIR T, Xl IR TR I 4 A S LR T
IR ] Z AR R A . R B E BRSO . RIT o RS O SR KA A
R DA LR FFFEAIE BRI AR IR AT 0 25 5 1E (acute respiratory
distress syndrome, ARDS) . %%E%ﬁﬁﬁ%ﬁ%%é?ﬁ(multiple organ dysfunction syndrome,
MODS) ) & Az #8550 IRAH L 22 S B R SE 1 5 SC(P>0.05) 5 BFSTLH S IR inb ] | il o . A i
G IR ZH LA OB 22 S, A2 U T 2H R R ™ R DT 43 (IS S) BOR YT T B AT, iR
7 IR PIALISS LR TG W 2 22 5% (P>0.05) 5 X R4 5 WP 52 41 8 75 )5 4 hilil 40 g LU 7% (hematocrit,
HCT) . Iil/IMiit %t (thrombocytocrit, PCT) . M FLAR . &M B AT E (PT) LR 22 R T4
AR (P>0.05) 5 BFFTALE I3 )5 4 Wi RAE A B AR RS T -a(TNF-a) . FH 414 & (I11)-
10, IL-644 B Z AR T X 41 (P>0.05) o 2)IKE GO ILEL: DAL TN REBMIT UGS 18] . B r &
Fof 6] 359 48 35 T 0 MR A, R T RE B AR PR B B A8 F X BB 21 (86.67% vs 63.33%, x'=4.356,
P<0.05). 3)VASILH:: WIFEAABE24 h, FARH | RJEHE IR, RIGHIRMVASE T LT X IR
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Effect of limited fluid resuscitation combined with
multimodal pain management on patients with lower
extremity fracture and traumatic hemorrhagic shock

CAO Li"?, SUI Jian®, YE Xianghongl’2

(1. Department of Nursing, Jiangsu University, Zhenjiang Jiangsu 212013; 2. Department of Orthopaedics, Taixing People’s Hospital,
Taixing Jiangsu 225400; 3. Department of Pathophysiology, Jiangsu University, Zhenjiang Jiangsu 212013, China)

Abstract Objective: To investigate the effect of limited fluid resuscitation (LFR) combined with multimodal pain
management on the recovery, pressure sore incidence and visual analogue scale (VAS) of patients with traumatic
hemorrhagic shock (THS) in lower extremity fractures. Methods: Sixty patients with lower extremity fracture and
THS were randomly divided into a control group and a study group with 30 cases in each. Patients in both groups
were treated with early full conventional fluid resuscitation. Patients in the control group were given traditional
analgesic measures at the same time, while patients in the study group were given multi-mode pain management.
The treatment, pain score, recovery and the incidence of pressure sore were compared between the 2 groups.
Results: 1) Comparison of rescue: there was no significant difference between the study group and the control
group in rescue success rate, mortality rate, ARDS, MODS incidence rate (P>0.05); there was no significant
difference between the study group and the control group in resuscitation time, infusion volume, blood transfusion
volume (P>0.05). After resuscitation, the ISS of the two groups was significantly lower than before treatment, and
there was no significant difference between the 2 groups after the treatment (P>0.05). There was no significant
difference in HCT, PCT, PLLA and Pt between the control group and the study group (P>0.05); the inflammatory
mediators TNF-a, IL-10 and IL-6 in the study group were significantly lower than those in the control group
(P>0.05). 2) Recovery comparison: the start time and fracture healing time of functional exercise in the study
group were significantly shorter than those in the control group, and the compliance of functional exercise in
the study group was significantly better than that in the control group (86.67% vs 63.33%, x’=4.356, P<0.05). 3)
VAS score comparison: the VAS scores of the study group were significantly lower than that of the control group
(P<0.05). 4) Comparison of the incidence and satisfaction of pressure sore: the incidence of pressure sore in
the study group was significantly lower than that in the control group, and the evaluation of pain management
during hospitalization and the satisfaction score of medical staff were significantly higher than those in the control
group (P<0.05). Conclusion: The effect of limited fluid resuscitation on patients with lower extremity fracture
and traumatic hemorrhagic shock is significant. It can improve the shock state of patients rapidly and effectively.
On this basis, combined with multi-mode analgesia management can effectively reduce pain relief, help patients
to exercise early after operation, promote fracture healing, effectively reduce the occurrence of pressure sore
complications and improve the patients’ satisfaction with medical staff is worthy of clinical application.

Keywords  fracture; trauma; hemorrhagic shock; limited fluid resuscitation; pain management; pressure sore
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1 4 i % 4 4 2 SR KU 0 X R B R M
P, WMEERERAWEANE, HET
RS VAR V=10 A o 1 N (i S R = 1R
PEE, R A B ST BN A 7 H O RORE Y R A
TRAEAE M Z 4, HRSE I RYT AL &0,
FR il 14 W 4K &2 5 (limited fluid resuscitation,
LFR) & — PR 52 th A9 A% 1M s Pk iR 295, R4
Ao B A it Fs 7 P 6 A9 JEE Lk I iR 45 7 — A B ARk
S, AT TR B — A IR, AN {CRE TR IE
8 B i g B A 2 R AT SR, i
il Lt AR BIL A P9 PR B8 RAR B2 LA 4 41
WEES R . EZRVEE I A IFTHS B E K
H, LERAEAT RUHA RS IR ], IR AL R AE
PREJE Wl O R AR R T, AT R > 2
v B Y BE B A5 25 5 1F (multiple organ dysfunction
syndrome, MODS) . ,%’\‘f&"ﬂ%z%iﬁ:?ﬂ%é‘ﬁﬁ(acute
respiratory distress syndrome, ARDS)%5 M)k,
P RO R B 7RSI S R AN, K
T B B R AR M B RN A
Pr o1 BT o M KRR B 5 W R R TS .
I, P BT 46 &2 BB B 1 e, BE K
e 2 ) AR S8R R A R R JE e O R T B
PR — A AR AE . 2B A R R
WK 07 AN () S0 6 it , 368 i A [ AL o) LA 3R
YO T 20O B ROR, L (] I R A OAS R S 1o AT
JE L LUR TR 0 T ARG ROAR S el g7
ABIFFE R F T BE PR BEALAS IS WA LEREE & £
SRR A X N R T FETHS EIR A O L &
W &M R A e B R PF 43 (Visual Analogue
Scale, VAS)HJRM, ML RGBT .

1 X &KE57%

1.1 3%

HHL20184F8 H F20194E3 H 48241 A R B B
WA B 605 T i P A THS B R N A AR 6 4
I FH B AL 2 2 B BIL 43 SR ok BREH RIATE 5T 4,
%300, MAPRUE: 1)FFE T RCE T2 Bibs i,
H 28 W PR fiE 70 52 56 28 4 A 12 0 3 JFTHS.,
2) A B IR T 48 B (kR /Wi e ) Bt 1. 3) AR
Hﬂ’ﬁ']’f%fmﬁ);flwﬁ}(ln]ury Severity Score, ISS) A
KTF190. 4)BF KB MERZ, HEE
AR E A . HEERARE . DA IR0 L W
BFAEREALREERGE . 2)GIF &R
Fo I)ABEWIGIL T S APE24 hAET . 4) AT
G LR AR IEE . XA BasH], Lshl; 4F

1%38.02£8.28(22~70)% ; ZiJRHA . w134,
A BN P 8, R 4 s, RSB BT
M. RE . REEY A, s R
B3], AR HE P B, R R
s, sugEE . RS e s, RasBadr
20 A IEOIE L AU B3, N IE A 5
8, MaEREII3H, WIRREMo%; ZHhEA
FE i 6] 42.30£15.52(20~120) min; PRITFEEE . #%
JESH, W18, FEEAR], WA 276, &
30, AE339.14£10.23(20~73) % ; ZEKH . %
w16, mEALENIE 6], BE A 3B, i E G
st HPrNol: IEE . BeEadrissl, s
B BRMEE-E e, B M s, XU
JEHEB B drafl, sEs . RS -Edra, R
B3BErel; GIFIEN . k46, 18
Jis HE 2% 01 40 7 ), MR A 5 s ), W6 PR R G 1
100 ; 245 &= A BEhtA]44.33+11.82(20~130) min;
RyEFERE . BB 106, 176, FEREE3M]. M4
R ER . 2R FITEN . AT O .
IRFERRIE | 32405 2 A BE i) ) 45— M ok Fb A 4 e
225 (P>0.05) . AWFFRAT G B ERE, &
ZE4TT N R B R 2= e BRZ D1 2 WA M .

1.2 Fi&
1.2.1 iR AR E 9%

BHEABES min N 58 MUAEAI R, ABEJE 7
RO JF i bk iE , 2w Al T B E, TR
S, W AR AR R . PRI bR A AR A
it BT L TLER: W4 T7.5% 5 4 8
K250 mL, #AEFRIGE IS WEEZMA,
AR K A R FE3S0 mLEA,  [A]EF 4 A
MW P2 CHEVEM - W55 ) B EAT AN
79K N 50~60 mmHg(1 mmHg=0.133 kPa) B
45 5. 270~90 mm Hg I K il Y80 B2 5 25 08012, X 4
WA TS, W UDEE B EEE , JF X H AT
FHOCHS £ .
1.2.2 AR E 2

XF RRZH 25 T A% Ge 4 A i, B A B S AE
B 03 1] 2 A AR i A8 2 VR 48 T HURIAYT , AR
U2, R ITAE TR B AR 96 8 5 ok S LA
AT B #5448 28 (patient controlled analgesia,
PCA), I AR ZIEFHPATEE, HUWEIFid
si A8 I TSR 25 W) J5 W 80R RS BN

MR 25 T 2 B AR A B il . 1 e i
KIME WL /AL, A FEEEm . EE 0,
255000 R, 0 AT [ PN A SRR A g B
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A FNAL R IR A R AT A A, AR
HARWE | Z g oL KR sz R E e E R
JBE S AR TR 7 58 [MBARE TR L. T
A 0] K 55 5K e Ui 4 38 T i AR v R A B I
il AR B 5. RS BN P ) R
U A0 57 AT R IR R TR S AU T R St B Xof
BE PG, PEAG I IC SR N DR R AR . B
PRI 7 S A B /NI AR . A T AR A LA
SRR AT SR R s IR ZE Sk A S5 AR S AP R
9. FIRITEE D DHLHL T (VAS 30 UL 4
T 55 BT 25 25 W LA S I S R b R 25 11 iR
(VAS 4~741) 5 45 T RS e 55 0 ] 28 25 LR
SRR SRS R 259 1 IR (VASHR i 748) ; BALA
U RO AN o AR i B A A A R A X A
oA RS 1) JR 37 AT RS I PEAl L B O 48 ) A
PR A B It e A 25

1.3 MEIEIR

1) i SR A ROAsF [] . 52 95 i ) R0 A2 05 S 1R
BEALTE R, WK E IR R ANAIT E 24 hN &
HHR AR BORIISS, DR E 772 hNZ & E U
ﬁEﬁﬁﬁ%(DIC), RIS P L4 PN BE I (disseminated

intravascular coagulation, DIC), ARDS, MODS
SR DL . 2) K AR 2 U5 0 4 Wiy I FLIR |
Il 20 9 LE 25 (hematocrit, HCT) . il /N i1 %%
(thrombocytocrit, PCT) ., ¥ Ifi & )5 A 6] (PT) S
RAE A TR IR IEH F-a(TNE-a) . HATEA FR
(IL)-10, IL-67KF. 3)PFA & ABE24 h. APBE
F1R. ABEHEIR. FARH . REHE1IR. RF
FIRMIVAS; IC kARG I Re B IF a6 i ] . Y
VASIR T-44r 0, 8835 ] IF b5 3047 B 0 =k LA ik
45 . RWTTEAEENINLG, idxa I FARAG RE
BN TF 46 DI RE R R A IF ) 5 D7 H 28 257 T AR B MR AR A
PR FE WSS s I Zhit R e, P e
T oE70%~90% Y DI REVI 2 it R R, 47 i
T FEMLS0%~70% N BEINZR TR N, 5E AR T°50%
) Dy RE U 1+ R B4 - W TR ORI T D RE U 2
2, ORI R A e sw i & mhE OR
JE T2 XE R Kt R S P Bl . S irdefi st
BT A) s I SRAEBERT . 4) PEAL AN
WA ABL24 h, FARH . REHLIR. REH
3K W VASFIAR [A] B B I5F 1] o ) 1 si A Bt 49 1] s s
KA W BAT BT R B R R A i R AT
PR E A, NAEISRERE T . b
BORERAE . AEBE I A 4 BEAE . R J30~10077,
3 B0 VR 3R N T R R 5 I P AR S0 A 0 A
P4 (HPOT) Pl B 38 X5 45 il B BB, 1%
RAFECN M, 1440, 34405 H, BN
10 pEorid, Honr R, — mmAw
B, 10 RN B RGM, Toaile, B R
TR TG R A

1.4 GiitF4b 18

N FHSPSS 23.048 T2 B A X B4l E 47 45 12
PR . T GOR I B hR M 25 (Rs) RoR,
PRI s THECERI R (%) T, BTG .
P<0.0S W ES AL IR X,

2R

21 IMAERIEER

W 5% 4 46 RO T 5 T A ZH, ARDS A
MODSH & A FALF X B4, HEFW LG
M (P>0.05, #1); WAl B ARmtE ., Mke .
Il 5 0 B B Y E I B 2= 5, BN E BALISS
BORIT AT Y B R, WI4LIRIT IS ISS L W 22
(P>0.05, #2).
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2.2 £ F 4hHCT, PCT, MI &, PT RM5
KIEREFKF LR

XTHEA SR B E B U854 h HCT, PCT,
MFLR, PTIEZ S Y LG T E X (P>0.05);
WI935 4 hi RAE A FITNF-a, IL-10, IL-6
)0 E T X B4 (P>0.05, #3).

2.3 mEBRILE
W 5% 20 18 35 D) e B T dn i ) L i A A
(] . A B A (] 2 5 3 0 T X BB 4 (P<0.05, #4),
A 5% 20 £8 35 1) i 5B O 0 DA 22 W S T X R

RUBHMINE, WERRHRERERILE(1=30)

24 (P<0.05, #5).

2.4 VAS Lb#

os B # ABi2 4h, FARH . RFH 1K,
RIGH IR VASH W E LT X B4 (P<0.05,
#6).

25 FREALERER, HEETHLE

9 41 4 5 A X AL, O
B 10 T) 92 970 65 B Y R 6T I 45 N B 140 Tl 2 E TR A%
Y0 B T R 4H (P<0.05, #7).

Table 1 Comparison of rescue success rate, mortality and complication rate (1=30)

4 RO/ [ (%)) AR/ [ (%)) MODS/ [ (%)] ARDS/ [l (%)]
papiiEa:] 24 (80.00) 6 (20.00) 5(16.67) 5(16.67)
nineel 28 (83.33) 2 (6.67) 2 (6.67) 3 (10.00)

X 2.308 2.308 0.647 0.144

P 0.129 0.129 0.421 0.704

R S tEl, RHATE., WKE. WilERISStbE (n=30)

Table 2 Comparison of resuscitation time, rescue time, infusion volume, blood transfusion volume and ISS (7=30)

o N 1SS/ 73
25 SZIRITE] /min R /mL fu i i /mL — "
L agil fITIA
X HRZH 79.62 +13.20 1932.08 +311.37 443.26 + 39.14 33.26 +5.52 17.24 + 3.08*
e 80.03 + 14.29 1993.01 + 394.82 451.40 £ 52.53 32.98 +6.39 17.01 +2.99*
t 0.115 0.664 0.681 0.182 0.293
p 0.908 0.510 0.499 0.857 0.770

5iRITHTHLE:, *P<0.05
Compared with before treatment, *P<0.0S.

F3EH/F4hHCT, PCT, MILER, PTR MFRAEREFKTELLE (n=30)

Table 3 Comparison of HCT, PCT, blood lactate, PT and serum inflammatory factor levels at 4 h after resuscitation (1=30)

2H 51 HCT/% PCT/(x10°L") FLER /(mmolL™')  PT/s TNF-a/(ngL™") IL-10/(ngL™)  IL-6/(ngL”")
SPREZH 0422010 11532 %2091 3.68+022  1241+226  17.62+3.37 40.06+13.11  588.90 % 52.35
W54l 039+0.11  113.85+21.83 3.60+0.19  13.01+3.05  14.01 +3.40 3249 £11.54  479.06 + 53.12
t 1.105 0.266 1.507 0.866 4.130 2.374 8.067
P 0.274 0.791 0.137 0.390 <0.001 0.021 <0.001
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FaReBIGI ARt E ., FIAARE, BT E b8 (n=30)

Table 4 Comparison of functional exercise start time, fracture healing time, and hospitalization time (#=30)

25 L REBIRIF AR TE] /h BT A RE /d fERERT ] /d
X HEZH 68.14 + 1491 133.49 +29.21 2220 + 3.61
s 53.90 + 12.79 109.78 + 18.30 17.28 £ 3.14
t 3.970 3.768 5.632
P <0.001 <0.001 <0.001
xS EEBIRAMR M LE B (n=30)
Table 5§ Comparison of functional exercise compliance (n=30)
2051 /1 B (%)] K /[ (%)) "/ (%)) 2 /B (%)) R /%
papitstel 14 (46.67) 5(16.67) 5(16.67) 6 (20.00) 63.33
AT 23 (76.67) 3(10.00) 2(6.67) 2 (6.67) 86.67
e 4356
P 0.037
6 IN[E) AT EIVASEL B (n=30)
Table 6 Comparison of VAS at different times (7=30)
VAS/ 43

2051

ABE 24h FARH ARIEH 1R UNEE RPN
X HRZH 9.41+0.75 8.64 + 1.03 8.12 + 0.99 7.80 +0.78
s 8.73 £ 0.92 7.02 + 0.96 7.15 £ 1.21 6.51+0.94
t 3.178 6.302 3.398 5.785
P 0.003 <0.001 0.001 <0.001
R7TEREER, HEEES B (n=30)
Table 7 Comparison of pressure ulcer incidence and satisfaction score (1=30)
4151 JE3t /[ Bl (%)) B2 55 N U B VP PR & B S
papitctel 3(20.00) 81.48 +6.19 77.67 £ 9.30
i nkEl 1(3.33) 93.02 +2.57 95.13 + 1.93
K/t 4.043 9.431 10.069
p 0.044 <0.001 <0.001
3 itig RE FF: Fifl G R 25 B 47, T SRR AR B ROE, AR

FEEAMI G BN T B T R R A 30% 5
THS, X880 Bt . Hire HfEE .
BIHR, S =MBRAE K., Bk, #e
WAL TR sE ETHS, [R] I &8 2 8 0]

B IR A G SRR AR
B4 . ARDS, MODS, 2 2 gk fi 45 ™ i Jf:
KAE, IR o IR YA R BaR R
BOSCE R BT A IF S IR vE A LA R O AR

AR IR ST AR I3, BITEIR YT RS
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8RR B 2 T AT O R s DA X P R A
S FR R IT T RE £ 3 ad X i R 2R WAL 46 I 1R ik
il 0t 55 TP 2008 B IR BV, A 2 R Sk X
R () 7 B 5 A ML EE DD RE B, AT 52 3K
M R AL 2L g o, 51 &R b 5,
Ml 835 0 e K A SRR AL R T

LER Y M A5 2 [ 41 2% Conon 7E 19 1747 #2 1
B, ZJaAFEIE—BURAEE, B A
1E 5 0 B AR AE 7K P AS BB ORI 21 2L 88 1 0 A 350
L, BREREAME SR E s kil . LER
SR T LA S T S, 7R PRTE A1 28R R O
VR VR T R A o U e L AN AR 1 A B L
R AT GE VR D 0 I BE X ML B AR AR T AL
HHE A A R, A, LERIEfEA R L
A s bR R RSP 38 g ik R, s 4 O T RN R
o P R s U E T 11871 11 O R 2ok K )
WA, M E A B O I 2R G804 8 S B A
S TEARBETEH, 60f B BT A THS B H 1
Y5 TLFR, Z53 0 R BE Z IR, Sl
i D, RN TR S, MODSS ™ I
KRE B R, ISSEIRIT A I R REAE, [A]
Bf B B PLT RIHCTH A F 5 = K F, PTHIMLFL
PR K- Ab T 3K -, X SE 45 AR S 48R H R K
BT A I THS N FHLFR S P H A%k, HAg
TEARIE 4% 2H 271 380 3 1 A AR A5 21 A Rk 42 1) [F)
ik S U 2 A YR R R RS L DT
PGB, REARFRE 34

o RE 0 5 R A T R A B R RN LR
BIRYY TP A A AR R B, S X AR = AR AN
[ F2 RS, A 46 2% K (A I T s . R R
kgt ALY K. EITFE, RIZUERLE S
SRR I B 3R N, S BOR 5 M T R,
MUR R ZEL, MW mERE TR, EE4E
FAfmo HOENIER, BEEREZANEHTT
T TIREB A, RN T R kA%, H
AR T BE FRIIRE KR . H ailiE R b2 8
H WY BIF 5 T T2 AR R R S A I 4 RN A B
L, IR —EAGR . S AR S B R
FE o UTAER, HORMZ A28 S A vk a4 R
R B AR U B R R4, £
B 8 PR B R . B U L B RS

B, RSO MEREZ M AEHERETEER . N
TEE YT A I THS B F A B Ll (1 5 4
BATHELEA LA ST AN R4 560 19 L mily 1 57 5
i FH T DL A8 B /NG Ry FE il 1 22 A O o 4 PR
TR 1) F 5 S R A BN, /IR
BOHEAT fe B BRI R B O ik B0, g B
YRR A Ml AR OR S R R A, Rl B
i X} B AT A R HAE B0 AR I o 2) St R
AMERNAT , O EE ABREVIL R
S PR AR 2. RS B 2R SRR T Y R B
Bl 7S, XAk I R (R S R SR R
AR EME R UM EWE, £S5+
WA IR IR IT AR, R EME R E T
fRPIRIR T P B, B AL AR YT, AR PR
WIS REVIZE 3) MLV B 4 A5 U 19 245 4 4
g, R R AR S RS2, b A R
N FH S5 BT R 28 25, EE R B P o BT R S 2
Y. P EEEERTERERGAGHZ, KT
WA ACR,, WEHZR AR RN, KRG
2l I ) B 5B e 45 0 2 3 0k i e BB v AR Ak i
P R, DRI 8 7 A 2 P A R A
M, IS B AR R AT DI RE R . 2
PR B B0 N FH AN 6% T o 15 B0 N B3 X R UK
JRIRIT M, T A T4 AR R R
R, RUFERERE,

AWFFTLE R R . W FLFRIBES 2 S
MR AN E BB EE, MHE R4 hid
PREA KA L LERFIAE G5 988 45 10 174 %of Rt
AL, AJGVASFRAGIE TR, AR5 AE B
PN 5 A £ N e S = 7 ol 1 KRG TR |
I HE R A A SRR, WA B 00 1) 5 06 A BLAE Y
FIUXF BE 45 B3 B 36 2 B A B . R R XA IF
THSH T BE 31 5 AF N LERPRIE B 5 46 ROl oy
IR L, WA N 2R A R E— 2
A S 03 R R R, R BB AR T
MIBEI LR, WL RN LA, RIEEImaEs
MARJGDIREE , JH R KRS R B E R,

Zr L prik, XF BB THS B35 N FHHLFRY)
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