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Effects of intraoperative goal-directed fluid therapy by using arterial wave
analysis on outcome of high-risk elderly patients
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[ Abstract] Objective To investigate whether the intraoperative fluid therapy based on the parameters of arterial pressure wave
analysis (FloTrac) could reduce the incidence of postoperative complications in the elderly patients after major surgery. Methods
This was a prospective, open-labeled, randomized controlled trial. One hundred thirty-eight patients at an age of =65 years who
were scheduled for major abdominal surgeries in our department from October 2013 to November 2014 were randomized into 2
groups. In the control group, routine monitoring was performed and intraoperative fluid therapy was administered according to
conventional practice. In the goal-directed therapy (GDT) group, hemodynamic monitoring was performed using the FloTrac/Vigileo
system, and the intraoperative goals were to maintain stroke volume variation (SVV) < 13%, cardiac index (CI) =2.5 L/(min - m?),
and mean arterial pressure (MAP) =65mmHg. Results The incidence of postoperative cardiovascular complications was
significantly lower in the GDT group than in the control group[2.9%(2/69) vs 11.6%(8/69), P = 0.049]. The incidence of postoperative
infectious complications was slightly lower in the GDT group than in the control group, but the difference was not statistically
significant [13.0%(9/69) vs 26.1%(18/69), P = 0.053]. There was no significant difference between the 2 groups with regard to the
overall incidence of postoperative complications. Conclusion For the elderly patients undergoing major abdominal surgery,
intraoperative GDT based on arterial pressure wave analysis decreases the incidence of postoperative cardiovascular
complications, and also tends to decrease the incidence of postoperative infectious complications after surgery. However, its
effects on the outcomes of the elderly need further study on larger samples.
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Table 1 Baseline demographics and characteristics of all patients
(n=69)

Item GDT group  Control group P value

Age(years, x+s) 76.5+5.8 746 £5.3 0.049
Male[n(%)] 47 (68.1) 39 (56.5) 0.160
BMI(kg/m?, X+s) 23.1+4.0 23.2+3.4 0.953
Preoperative comorbidity
()]
Hypertension 39 (56.5) 43 (62.3) 0.488
Coronary heart 21 (30.4) 19 (27.5) 0.707
disease
Stroke 16 (23.2) 16 (23.2) > 0.999
Peripheral vascular 6 (8.7) 3(4.3) 0.490
disease
COPD 8 (11.6) 7 (10.1) 0.784
Diabetes mellitus 15 (21.7) 23 (33.3) 0.127
Liver dysfunction” 1(1.4) 2(2.9) >0.999
Renal dysfunction® 1(1.4) 0 >0.999
Chronic smoking” 17 (24.6) 17 (24.6) >0.999
Preoperfative cardiac 0318
function(NYHA)[n(%)]
I 19 (27.5) 27 (39.1)
I 48 (69.6) 41 (59.4)
I 2(2.9) 1(1.4)
Preoperative ASA
clsssification[n(%)] 0.733
I 33 (47.8) 35 (50.7)
I 36 (52.2) 34 (49.3)
APACHE 1I Score 7.0+1.6 73+1.7 0.349
(xxs)

BMI: body mass index; NYHA: New York Heart Association;
COPD: chronic obstructive pulmonary disease; ASA: American
Society of Anesthesiologists; APACHE: Acute Physiology and
Chronic Health Evaluation. “Alanine transaminase (ALT) and/or
aspartate transaminase (AST) more than five times of the upper
limit of normal. *Serum creatinine (SCr) > 177umol/L. “Smoking
half a pack of cigarettes per day for at least 2 years
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Table 2 Intraoperative variables of all patients
(n=169)

Item GDT group

Duration of anesthesia 266 (216, 347)
[min, M(Qy, Qs)]
Fluid management
during anesthesia
Crystalloid
[ml, M(Qy, Qs)]

Control group P value
316 (236,387)  0.051

2600 (1900, 3300) 2600 (2150,3350)  0.271

Artificial colloid 0 (0,500) 0 (0,500) 0.116
[ml, M(Q1, Qs)]

Blood products 0(0,0) 0(0,0) 0.733
[ml, M(Q1, Q3)]

Packed RBC 11 (15.9) 10 (14.5) 0.813
transfusion[n(%)]

FFP transfusion 5(7.2) 6(8.7) 0.753

[n(%)]
Estimated blood loss 100 (50, 300)
[ml, M(Q1, Q3)]

Urine output

“[ml, M(Q1, Q)]

150 (100, 300)  0.286

350 (150, 575) 450 (200, 662.5) 0.104

Vasoactive drugs during
anesthesia[n(%)]
Noradrenaline 0(0.0) 3(4.3) 0.245
Dobutamine 17 (24.6) 4 (5.8) 0.004
Ephedrine 33 (47.8) 43 (62.3) 0.087
Phenylephrine 17 (24.6) 16 (23.2) 0.842
Atropine 14 (20.3) 10 (14.5) 0.369
Type of surgery[n(%)] 0.860
Open-abdominal 44 (63.8) 43 (62.3)
surgery
Laparoscopic 25 (36.2) 26 (37.7)
surgery
Surgery for malignant - 60 (87.0) 57 (82.6) 0.477
tumor[n(%)]

Duration of surgery
[min, M(Qy, Qs)]

214 (171,278) 247 (182,331)  0.061

RBC: red blood cell; FFP: fresh frozen plasma. “Estimation of urine
during surgery is impossible due to surgical practice, 8 and 3
patients in GDT group and control group respectively
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Table 3  The primary outcome of all patients

(n=69)
Item GDT group  Control group P value
Cardiovascular complications 2(2.9) 8 (11.6) 0.049
[n(%)]
Arrhythmia 0(0.0) 5(7.2)
Congestive heart failure 1(1.4) 0 (0.0)
Myocardial infarction 0 (0.0) 1(1.4)
Circulatory dysfunction 0(0.0) 1(1.4)
Hypertension crisis 0 (0.0) 1(1.4)
Deep venous thrombosis 1(1.4) 0(0.0)
Respiratory complications 1(1.4) 0(0.0) > 0.999
[n(s)]
Pulmonary dysfunction 1(1.4) 0(0.0)
Central nervous system 0(0.0) 3(4.3) 0.243
complications[n(%)]
Delirium 0(0.0) 2(2.9)
Stroke 0(0.0) 1(1.4)
Gastrointestinal 7(10.1) 8 (11.6) 0.784
complications[n(%)]
lleus/Incomplete ileus 3(4.3) 3(4.3)
Gastrointestinal hemorrhage 0 (0.0) 1(1.4)
Diarrhea 1(1.4) 0(0.0)
Anastomotic leakage 1(1.4) 3(4.3)
Pancreatic and biliary fistula 0 (0.0) 2(2.9)
Obstruction of biliary tract 1(1.4) 0 (0.0)
Liver injury 1(1.4) 0(0.0)
Acute kidney injury[n(%)] 7(10.1) 6 (8.7) 0.693
Stage 1 4 (5.8) 5(7.2)
Stage 2 2(2.9) 1(1.4)
Stage 3/renal failure 1(1.4) 0(0.0)
Infectious complications 9 (13.0) 18 (26.1) 0.053
[n(s)]
Pulmonary infection 2(2.9 3(4.3)
Urinary tract infection 0 (0.0) 2(2.9)
Intra-abdominal infection 1(1.4) 0(0.0)
Surgical site infection 1(1.4) 1(1.4)
Catheter-related blood 0(0.0) 2(2.9)
stream infection
Sepsis 5(7.2) 12 (17.4)
Other complications[n(%)] 0(0.0) 3(4.3) 0.243
Incisional hernia 0(0.0) 1(1.4)
Surgical bleeding 0(0.0) 1(1.4)
Disseminated intravascular 0 (0.0) 1(1.4)
coagulation
Overall incidence of 21 (30.4) 29 (42.0) 0.157

complications[n(%)]

Time to onset of complication 2.9 (1.7—-4.0) 4.2(25-5.9) 0.192
[d, mean (95%Cl)]
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