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OBJECTIVE: To assess the ability of non-invasive ultrasonic cardiac output

monitor (USCOM) combined with passive leg raising (PLR) test to predict volume

responsiveness in septic shock children with spontaneous respiration.

METHODS: Prospective and observational cohort study was performed in 40 septic

shock children with spontaneous breathing admitted to pediatric intensive care

unit (PICU) of Chongqing Medical University Shenzhen Children's Hospital from

March 2011 to June 2013. The hemodynamic parameters including stroke volume (SV),

cardiac output (CO) and systemic vascular resistance index (SVRI) were measured

non-invasively by USCOM device before and after PLR and volume expansion (VE)

test. And invasive mean arterial pressure (MAP) and central venous pressure (CVP)

were monitored continuously. Based on the responsiveness of volume expansion

[children were considered to be responders to volume expansion if SV increased

(ΔSVVE)≥15%], all the children were divided into responders and non-responders.

The roles of PLR in predicting volume responsiveness were evaluated by receiver

operating characteristic curve (ROC curve).

RESULTS: A total of 43 PLR and VE tests in 40 children were evaluated and

resulting in 25 responders and 18 non-responders. There was no significant

difference between two groups in the clinical data and hemodynamics indicators at

incipient stage. After PLR and VE, the SV was increased compared with that at

supine position in both responder group and non-responder group. The ΔSV after

PLR (ΔSVPLR) and ΔSVVE in responder group were significantly higher than those in

non-responder group [(14.95±3.44)% vs. (8.48±3.49)%, t=6.048, P=0.000;

(18.28±2.84)% vs. (6.57±3.83)%, t=11.530, P=0.000]. Correlation analysis showed

that there was the positive correlation between ΔSVPLR and ΔSVVE (r=0.649,

P=0.000), but CVP increased (ΔCVPPLR) were unrelated with ΔSVVE (r=0.217,

P=0.162). The area under the ROC curve (AUC) of ΔSVPLR and ΔCVPPLR for PLR

predicting volume responsiveness and 95% confidence interval (95%CI) were

0.900±0.046 (95%CI 0.809-0.991, P=0.000) and 0.561±0.090 (95%CI 0.385-0.737,

P=0.498). The ΔSVPLR≥12.25% was found to predict volume responsiveness with a

sensitivity of 80.0% and specificity of 88.9%, the sensitivity and specificity of

ΔCVPPLR≥15.48% were 76.0% and 38.9%, respectively. The capability of ΔSVPLR to

predict volume responsiveness was better than ΔCVPPLR.

CONCLUSIONS: ΔSVPLR measured by USCOM can predict the volume responsiveness in

septic shock children patients with spontaneous respiration and it is reliable to

guide fluid therapy.
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OBJECTIVE: To assess whether the passive leg raising (PLR) test can predict fluid

responsiveness in pediatric patients.

METHODS: This was a prospective observational study in a tertiary care pediatric 

center. Hemodynamic parameters including heart rate, stroke volume and cardiac

output were assessed at baseline, after passive leg raising (PLR), at second

baseline, and after volume loading (10 mL/kg normal saline in 10 min). Cutoff

values of 7.5 and 10 % increase in cardiac index (CI) with passive leg raising

were explored as predictors of volume loading response.

RESULTS: Overall, the changes in CI with passive leg raising varied widely and

was a poor predictor of response to volume loading in children under 5 years of

age. Of 40 patients, 23 had greater than 10 % increase in CI with PLR which

predicted fluid responsiveness with a sensitivity of 94 % (95 % confidence

interval 71,100) and specificity of 26 % (95 % confidence interval 10,48).

Sensitivity was higher (100 % vs. 91 %) and specificity similar (27 % vs. 25 %)

in predicting CI for those over 5 as compared to under 5 y, respectively. In

patients over 5 y, simple linear regression revealed a positive correlation

(R(2) = 21) while R(2) values were much lower (0-0.07) for those under 5 y.

CONCLUSIONS: Cardiac index changes after PLR varies widely in children and may be

a poor predictor to volume loading in children under 5-y-old. However, in those

over 5 y, PLR may be helpful in predicting fluid responsiveness in pediatric

patients.
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BACKGROUND: Administration of fluid to improve cardiac output is the mainstay of 

hemodynamic resuscitation. Not all patients respond to fluid therapy, and

excessive fluid administration is harmful. Predicting fluid responsiveness can be

challenging, particularly in children. Numerous hemodynamic variables have been

proposed as predictors of fluid responsiveness. Dynamic variables based on the

heart-lung interaction appear to be excellent predictors of fluid responsiveness 

in adults, but there is no consensus on their usefulness in children.

METHODS: We systematically reviewed the current evidence for predictors of fluid 

responsiveness in children. A systematic search was performed using PubMed

(1947-2013) and EMBASE (1974-2013). Search terms included fluid, volume,

response, respond, challenge, bolus, load, predict, and guide. Results were

limited to studies involving pediatric subjects (infant, child, and adolescent). 

Extraction of data was performed independently by 2 authors using predefined data

fields, including study quality indicators. Any variable with an area under the

receiver operating characteristic curve that was significantly above 0.5 was

considered predictive.

RESULTS: Twelve studies involving 501 fluid boluses in 438 pediatric patients

(age range 1 day to 17.8 years) were included. Twenty-four variables were

investigated. The only variable shown in multiple studies to be predictive was

respiratory variation in aortic blood flow peak velocity (5 studies). Stroke

volume index, stroke distance variation, and change in cardiac index (and stroke 

volume) induced by passive leg raising were found to be predictive in single

studies only. Static variables based on heart rate, systolic arterial blood

pressure, preload (central venous pressure, pulmonary artery occlusion pressure),

thermodilution (global end diastolic volume index), ultrasound dilution (active

circulation volume, central blood volume, total end diastolic volume, total

ejection fraction), echocardiography (left ventricular end diastolic area), and

Doppler (stroke volume index, corrected flow time) did not predict fluid

responsiveness in children. Dynamic variables based on arterial blood pressure

(systolic pressure variation, pulse pressure variation and stroke volume

variation, difference between maximal or minimal systolic arterial blood pressure

and systolic pressure at end-expiratory pause) and plethysmography (pulse

oximeter plethysmograph amplitude variation) were also not predictive. There were

contradicting results for plethymograph variation index and inferior vena cava

diameter variation.

CONCLUSIONS: Respiratory variation in aortic blood flow peak velocity was the

only variable shown to predict fluid responsiveness in children. Static variables

did not predict fluid responsiveness in children, which was consistent with

evidence in adults. Dynamic variables based on arterial blood pressure did not

predict fluid responsiveness in children, but the evidence for dynamic variables 

based on plethysmography was inconclusive.
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BACKGROUND: In this study we evaluated the effect of passive leg elevation (LE)

and Trendelenburg (T) position on the cross-sectional area (CSA) of the internal 

jugular vein (IJV) in infants and young children undergoing surgery for

congenital heart disease. A secondary aim was to compare the CSA of the IJV

between subjects with right-to-left (RL) shunt and left-to-right (LR) shunt.

METHODS: Ninety infants and small children from 10 days to 31 months old weighing

from 1.5 to 9.7 kg were assigned to group RL (n = 48) or LR (n = 42). In both

groups, the CSA, transverse, and vertical diameters of the IJV on both sides of

the neck were measured using a 2-dimensional ultrasound transducer in the

following positions: supine position, 15° of T position, supine position with 50°

of LE, and 15° of Trendelenburg position with 50° of LE (TLE). A more than 25%

increase in mean CSA of the IJV was considered clinically significant.

RESULTS: In group LR, T, LE, and TLE significantly increased CSA of both right

(at least 12.3%, 10.3%, and 18.3%, respectively, "at least" refers to the lower

95% confidence limits) and left (at least 15.8%, 15.0%, and 18.9%, respectively) 

IJVs, whereas only TLE increased the CSA of both IJVs significantly in group RL

(at least 8.2% and 7.7% in the right and left, respectively). The increase in the

CSA of the right IJV related to T and TLE was larger in group LR than in group RL

(at least 12.3% vs 1.2% for T and at least 18.3% vs 8.2% for TLE, respectively). 

A clinically significant increase in CSA was achieved in both right and left IJVs

with TLE in group LR (mean 28.6% and 26.3%, respectively). The CSA of the right

IJV was larger than that of the left IJV in most (at least 69.2%) patients.

CONCLUSIONS: Passive LE was as effective as T position to increase the CSA of the

IJV, but there was no clinically significant increase in the CSA with any single 

maneuver. Only T position with passive LE achieved a clinically significant

increase in the CSA of both IJVs in infants and young children with LR shunt, but

not in the same age group with RL shunt.
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OBJECTIVE: The objective was to evaluate whether passive leg raising during

cardiopulmonary resuscitation in a porcine model of prolonged ventricular

fibrillation improves hemodynamics, return of spontaneous circulation, 24-hour

survival, and neurological outcome.

METHODS: Ventricular fibrillation was induced in 20 healthy Landrace/Large White 

piglets, which were subsequently left untreated for 8 minutes. Ten animals were

randomly assigned into the control group and were resuscitated according to the

2005 European Resuscitation Council guidelines, and 10 piglets were assigned into

the passive leg raising group and were resuscitated with the legs passively

raised at 45° with the aid of a special purpose-made metallic device. End points 

were either return of spontaneous circulation or asystole.

RESULTS: Return of spontaneous circulation was observed in 6 and 9 animals from

the control and the passive leg raising group, respectively (P = .121; odds ratio

= 0.16; 95% confidence interval, 0.01-1.87). Just prior to the first

defibrillation attempt, coronary perfusion pressure was significantly higher in

the passive leg raising group (22.8 ± 9.5 vs 10.6 ± 6.5 mm Hg, P < .004); but no 

subsequent significant differences were observed. Although all animals that

restored spontaneous circulation survived for 24 hours, neurologic alertness

score was significantly better in the animals treated with passive leg raising

(90 ± 10 vs 76.6 ± 12.1, P = .037).

CONCLUSIONS: Passive leg raising during cardiopulmonary resuscitation

significantly increased coronary perfusion pressure in the minute prior to the

first shock. Return of spontaneous circulation and 24-hour survival rate were

comparable between groups. However, the animals in the passive leg raising group 

exhibited significantly higher neurological scores.

Copyright © 2012 Elsevier Inc. All rights reserved.
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OBJECTIVE: Fluid challenge is often used to predict fluid responsiveness in

critically ill patients. Inappropriate fluid expansion can lead to some unwanted 

side effects; therefore, we need a noninvasive predictive parameter to assess

fluid responsiveness. We want to assess the hemodynamic parameter changes after

passive leg raising, which can mimic fluid expansion, to predict fluid

responsiveness in pediatric intensive care unit patients and to get a cutoff

value of cardiac index in predicting fluid responsiveness in pediatric patients.

DESIGN: Nonrandomized experimental study.

SETTING: Tertiary academic pediatric intensive care.

PATIENTS: Children admitted to pediatric intensive care.

INTERVENTION: Hemodynamic parameters were assessed at baseline, after passive leg

raising, at second baseline, and after volume expansion (10 mL/kg normal saline

infusion over 15 mins).

MEASUREMENTS AND MAIN RESULTS: We measured the heart rate, systolic blood

pressure, and stroke volume and cardiac index using Doppler echocardiography. The

hemodynamic parameter changes induced by passive leg raising were monitored.

Among 40 patients included in the study, 20 patients had a cardiac index increase

of ≥10% after volume expansion (responders). Changes in heart rate, systolic

blood pressure, and stroke volume after passive leg raising did not significantly

relate to the response to volume expansion. There was significant relation

between changes in cardiac index to predict fluid responsiveness (p = .012, r(2) 

= .22, 95% confidence interval 1.529 to 31.37). A cardiac index increase by ≥10% 

induced by passive leg raising predicted preload-dependent status with

sensitivity of 55% and specificity of 85% (area under the curve 0.71 ± 0.084, 95%

confidence interval 0.546-0.874).

CONCLUSION: The concomitant measurements in cardiac index changes after the

passive leg raising maneuver can be helpful in predicting who might have an

increase in cardiac index with subsequent fluid resuscitation.
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