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Application of ultrasound-guided volume resuscitation in severe trauma patients
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[ Abstract] Objective To investigate the role of ultrasound-guided volume resuscitation in the treatment of severe trauma.
Methods Sixty patients with severe trauma requiring surgical intervention were included and randomly assigned into the ultrasound-
guided volume resuscitation group ( group U, n = 30 ) and the empirical treatment group ( group C, n = 30 ) using the random number
table method. All patients underwent general anesthesia induction, central venous catheterization and subsequent surgery. In group U,
ultrasound examination was conducted for assessing the inferior vena cava (IVC ), aortic root peak velocity variation ( A V., ) and time
integral variation of aortic root velocity ( A VTI ) upon arrival at the operating room, after general anesthesia induction, at the end of
operation and upon resuscitation, respectively. Fluid resuscitation therapy in group U was guided based on these results. In group C,
patients were subjected to fluid resuscitation based on heart rate ( HR ), mean arterial pressure ( MAP ), central venous pressure ( CVP ),
fluid load test and blood gas analysis results, etc. Radial artery blood samples were collected from all patients immediately upon arrival
at the OR(Ty), at L h(T,), 2h(T,), 4h(Ts), 6 h(T,), and 24 h (Ts) post-arrival, and lactate levels along with other blood gas
analysis results were recorded accordingly. Additionally, the total amount of crystalloids and colloids administered from 0-<1 h,
1-<2 h, 2-<4 h, 4-6 h, and 0-6 h since arrival were documented. The operation time, anesthesia duration, postoperative recovery time,
extubation time, blood loss volume, urine output, duration of hypotension, duration of elevated lactate levels, length of hospital stay,
ICU transfer rate, 28-d mortality rate, and the total amount of norepinephrine use were recorded. Results  Compared with T,, lactate

levels in group U exhibited an increase at T; and T, and followed by a return to normal levels at T,. In group C, an elevation in lactate
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levels was demonstrated at T\~T;, which subsequently decreased to normal levels at Ts. Patients in group U displayed lower lactate
levels at both T, and T than those in group C. Additionally, patients in group U exhibited reduced overall usage of norepinephrine and a
shorter duration of elevated lactate levels. Moreover, patients in group U received a higher volume of crystalloid fluids during the initial
hour ( 0-<1 h ), and lesser amounts during 2-<4 h and 4-6 h as well as overall within 0-6 h, respectively. Furthermore,, compared to the
group C, there was less administration of colloid fluids during 2-<4 h and overall within 0-6 h in group U (all P < 0.05) . However, no
statistically significant differences were observed in the operation time, anesthesia duration, postoperative recovery time, extubation
time, length of hospital stay, intraoperative blood loss, transfusion volume, oxygenation index, urine output or duration of hypotension
between two groups (all P > 0.05) . Conclusion Ultrasound-guided volume resuscitation can be safely employed in severe trauma

patients, which can reduce the total amount of transfusion, decrease the total dosage of vasoactive medications, and shorten the

duration of elevated lactate levels.
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Table 1 Comparison of general situation between two groups of patients undergoing severe trauma surgery

m H U4 (n=30) CH4 (n=30) Yol A= P
B n (%) 21 (70.0) 20 (67.0) 0.226 0.825
EW 1 % 59.6+7.3 61.2+7.9 0.593 0.576
TFAREA /n (%) 0.311 0.752
IRi-ES 8 (26.7) 9 (30.0)
G 24 12 (40.0) 11 (36.7)
JH B 54 5(16.7) 6 (20.0)
B Er 5(16.7) 4 (13.3)
FARHEFE] /min 195.5+21.3 188.7 + 18.5 -0.625 0.531
JPREER ] /min 226.2 £23.5 231.7+26.7 0.482 0.702
FREERFIA] /min 28.6+9.2 33.7+11.2 1.522 0.096
WA E] /min 30.5+9.7 37.1+12.5 1.806 0.081
{EBERTA] /d 11.5+£2.6 12.2+3.1 0.937 0.231
10U/ (%) 1(3.3) 2(6.7) — 0.752°
28 d JHALR /% 0 0 — 1.000°
AR e i /mL 1085.6 +220.8 1022.8+216.3 -1.062 0.226
JRiE /mL 755.3 £86.4 612.4+72.6 -1.856 0.076
EHE LRR O /pg 852.7 + 126.1 1 060.6 + 142.1 3.232 0.002
AR 1 R R 22 F ] /min 15.2+4.1 20.6+5.8 1.429 0.132
i FLER MR JE RS (] /h 42+1.3 77+1.8 3.175 0.003

1« ‘Fisher PR 5 — R ICHdE.

®2 QAEFEUIGFABREEADNERNABRRENESHEHLER

Table 2 Comparison of lactate levels and oxygenation index at different time points between two groups of patients

undergoing severe trauma surgery (xxs)
49 n FLIR U / (mmol/L) AATEE ImmHg
Ty T, T, T, T, Ts Ty T, T, T, T, Ts
U4l 30 26+06 38+07 32+06 21+05 14+03  0.7+0.1 486.7+£53.2 4483+475 431.6+£435 4512+487 458.7+50.3 4669+52.2
C4l 30 2506 41+08 46+10 40+08 1.7+05 08+02 4653+50.8 4512+49.1 416.6+38.7 422.7+43.1 433.6+485 451.8+51.6
{8 -0.342 0.817 2.207 2416 1.137 0.402 -0.436 -0.311 -0.387 -0.632 -1.206 -0.478
Pia 0.811 0.455 0.032 0.025 0.141 0.795 0.725 0.821 0.766 0.521 0.113 0.633

®3 2AEFEUGFABREEARNE RN KEBANELE
Table 3 Comparison of fluid input volume between two groups of patients undergoing severe trauma surgery

at different time periods (x=xs)

AT /L JEEAAHE fmlL
0~<lh 1~<2h 2~<4h 4~6 h 0~6h 0~<lh 1~<2h 2~<4 h 4~6h 0~6 h
U4 30 6233£1524 4922+101.6 721.7+1963 684.6+162.7 2528.6+3524  5168+1053 3852:67.8 401.7+763 1254+36.7 14253+200.6
CH 30 571.7+1258 531.6+1132 8853+230.6 817.1+1924 2811.3+388.7 49524874 4264+71.5 4909+952 181.7+428 1593.1+217.3
tfH -2.985 1711 3462 2.375 3.152 -0.618 1.632 2217 1.692 2416
PAH 0.004 0.092 0.001 0.026 0.003 0.535 0.091 0.031 0.089 0.017
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Table 4 Comparison of blood product input between two groups of patients undergoing severe trauma surgery

at different time periods

(x+s)

2T /U

il 3% /mL

WULHE /U

A |

0~<lh 1~<2h 2~<4h 4~6h 0~6h 0~<1h 1~<2h

2~<4h 4~6h 0~6 h

0~<lh 1~<2h 2~<4h 4~6h 0~6h

UZl 30 1.5£03 21+0.6 05+0.1 02+0.1 401082 1983+41.6 311.8+72.1 1064+32.6 482122 65941058 11£03 2.1+0.6 32+0.8 0.5+0.1 6911
C4 30 1.6£03 22+0.6 04+0.1 02+0.1 4.16+0.86 2257+572 334.7+813 852+28.7 349+104 680.7+1132 12+03 22+0.7 3.0£0.7 04+0.1 68x1.1

{8 0634 0326 -0517 -0.113  0.198 0.726 0.797
PAA 0523 0785 0621 089% 0822 0.385 0316

-1.153 -1.652 1325 0501 0414 -0385 -0.613 -0.136
0.156 0.087 0.121 0685 0711 0752 0548 0921
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