
CRITICA L CARE 

EFFECT OF OXYGEN-DERIVED FREE RADICAL SCAVENGERS ON 
MORTALITY IN ENDOTOXIN-CHALLENGED MICE. Cynthia 
W. Rroner, Jerry Shenep, Gregory L. Stidham, Dennis 0152 - Stokes. Spon. bv Henry B. Herrod. Universitv of Ten- 
nessee, LeBonheur children's Medical Center and St. 
Jude Children's Research Hosnital, Division of Criti- 
cal Care, Department of Pediatrics, Plemphis. 

Oxygen-derived free radicals have been shown to play a role 
in many forms of cell injury. A role for free radicals has 
recently been demonstrated in the mortality of a ratlsepsis 
model. The purpose of this study was to determine the effects 
of pretreatment in a mouse endotoxin model with superoxide dis- 
mutase (SOD), and acetylcysteine (Mucomyst, MM), a clinically a- 
vailable free radical scavenger. 

Methods. Forty-eight mice were divided into three equal 
groups. Each group received pretreatment 2 hours prior to 
endotoxin challenge. Pretreatment consisted of a 0.5 ml intra- 
peritoneal injection of saline, SOD (20,000 unitstkg), or MM 
(140 mg/kg). Endotoxin (0.1 mcg E. Coli Olll:B4) was then 
injected intraperitoneally according to protocol developed 
in this lab and previously described. The mice were checked 
every 12 hours for survival. 

Results. Increased survival was seen in the SOD treated 
group compared to controls, with cumulative mortalities of 
38 vs. 81%, 44 vs. 88%, and 75 vs. 100% at 12, 24 and 72 hours 
respectively. These differences were all statistically signifi- 
cant. Increased survival was also seen early in the MM group, 
but this difference failed to achieve statistical significance. 

Conclusions: 1) Free radicals play a role in endotoxin mor- 
tality, and 2) free radical scavengers increase survival. 

SIGNIFICANCE OF IONIZED CALCIUM MEASUREMENTS 
IN CRITICALLY ILL CHILDREN. C nthia W,Broner 

153 L, Stidham, David F. W:stenlrirche 
Spon. by Henry H. Herrod. University of Tennessee, 
LeBonheur Children's Medical Center, Division 
of Critical Care, Department of Pediatrics, Memphis 

Normal serua ionized calcium levels are crucial to many as- 
pects of physiologic stability. Disturbances in ionized 
calcium are known to occur frequently in critically ill 
adults, and to be poorly preciicted by measures of total serum 
calcium. This study was undertaken to determine the frequency 
and significance of abnormalities of ionized calcium in critical- 
ly ill pediatric patients. 

Methods. Eighty-eight ionized calcium measurements were 
obtained on admissicn of critically ill children to our intensive 
care unit. Simultaneous measurements of total serum calcium, 
protein, albumin, pH, electrolytes, and measures of hepatic 
and renal function were also obtained. Patients were prospec- 
tively followed for outcome parameters. 

Results. Mean ionized calcium for our patients was 1.21 
+ I - 0 . 2 8 1 ~ .  15 patients (17%) had levels outside the normal 
ranee for our laboratory with 11 (12.5%) hypocalcemic. Mortality 
rates were 46%, 9.5% and 0% for the hypo-, normo-, and hyper- 
calcemic patients respectively. The association between hypo- 
calcemia and mortality was highly significant (pc.001). 
Furthermore, 617 patients initially normocalcemic experienced 
significant hypocalcemia within 24 hours prior to death. 

Conclusions. We conclude 1) that derangements in ionized 
calcium occur frequently in critically ill children, and 2) that 
hypocalcemia is associated with increased mortality. 

SERUM MAMESIUM LEVELS IN CRITICALLY ILL PEDIATRIC 
PATIENTS. Cynthia 1.l. Broner, Greaorv L. Stidham, 
David F. Westenkirchner. Spon. by tlenry H. Herrod. 154 G r G t y  of Tennessee, LeBonheur Children's 
Medical Center, Division of Critical Care, Department 
of Pediatrics, Memphis. 

Abnormalities in serum magnesium levels are known to cause 
potentially life-threatening problems in critically ill patients. 
Such abnormalities have also been shown to occur with high 
frequency in critically ill adults. This study was undertaken 
to ascertain the prevalence and significance of magnesium 
disturbances in critically ill pediatric patients. 

Methods. Ninety serum magnesium levels were obtained 
in critically ill pediatric patients upon admission to our 
intensive care unit. Also noted were measures of renal and 
hepatic function, serum electrolytes, and prospective evaluation 
of outcome parameters. 

Results. The mean magnesium level on admission for our 
pat-ulation was 2.022 mg/dl (+I- 0.874). More impor- 
tantly, 35 (38.9%) of our patients had levels outside the 
normal range for our laboratory, with 23 (25.5%) hypo- and 
12 (13.3%) hypermagnesamic. The mortality rates were 8.7%, 
9.1%, and 41.7% in the hypo-, normo-, and hypermagnesemic 
patients respectively. The mortality association for the 
hypermagnesemic patients was significant at pL.01. 

Conclusions. We conclude that 1) disturbances in magnesium 
homeostasis occur with a high and previously unrecognized 
high frequency, and 2) hypermagnesemia is associated with 
a significantly greater mortality than hyper- or normomagnesemia. 

DPJJMMXTICN OF lHE MIRD GDERATI~ tJCN-INVSIVE 
REIXEAMIW CAFU)IoHlWXARY P m  SFlWUU IN AN 
OLEIC PCID LUG INlURY WG KDEL D. Spencer Brudno, 

Jfl 5 5 b ~ l d  H. Parker, Ke~eth D. brch, and art M. 
Steinhart. Swnsored by Albert W. Pruitt. Depts. of 
Peds. and ~urg., Med. &11. of Ga., Augusta, &. 
%is study was performed to evaluate &roved 

software that mn-invasively measures Fffective Pulnvnary Blccd 
F1m (QEP), L u g  Tissue Hater (Vt), Luq Diffusion for carbon 
mmxide (DLco), an3 Functioml Resibl Capacity (rW).  

A mdified mn-invasive mtMd for the measurenent of four 
cardiopllmnary parameters (C2P) which can be measured only with 
an acrepted gas rebreathing mthod or by invasive mans was 
developed to inprove sped of data acquisition and analysis, and 
ease of use. Ihe rebreathing system includes a Perkin Elmer 
Respiratory Gas Analyzer lry;A-1100, an IWl-XI! q t e r  and a 
valving device. Nine d ~ a p  were instrumented to invasively 
measure thermxliluticn cardiac outwt and measure mixed venous 
and systenic oxygen saturaticns. Meaeuragents of CPP were made 
before and after invasive masurenents and averaged. 

Rebreathinq QEP correlated well with the invasive QEP 
(p0.0001). Vt, DLca and ERC decreased during lung injury 
(pc0.00001 for all three). ERC increased proportiondl to 
increased PEFP £ran 0 to 15 an BM (pC0.005). 

Canpltaticn time fraa the end of a 25 seccnd sarrpling time to 
acquisition of results was less than 2 minutes. One program is 
utilized during the sapling, amputation, disk 1/0 and printing 
mxhles. Raw gas concentration ve. t h ,  and log gas 
concentration ve. time curves are displayed for selection of the 
windad used for calculation of CPP. This study denonstrates a 
pxerful software package for the mn-invaeive aasurent of QP. 

THE NONINVASIVE MEAUREMNT OF EFFECTIVE PU.MMRY NOOD FLOW IN 
ACUTE LUUG INJURY. Kenneth 0. krch, Oonald H. Parker, g. 
S cer Brudno, and Curt M. Steinhart. SpMlsored by Albert W. a1 56 E t t .  Mica1 College of brgia, Narbnnt of Pediatrics. 
Augusta, brgia. 

Effective (nm-shunted) pulmary blood flw (QEPr) was 
measured using a nadified rebreathing technique and carpared to QEPi dehined 
by thermsdilutim and blood gas analysis at varying PEEP in non-injured and 
oleic acid injured lungs. 

Nine mgrel dogs (18-26 Kgs) were anesthetized, intubated with cuffed tubes, 
and instrmted with intravenous, systenic arterial, and pulmary arterial 
catheters. Ventilatim was volm controlled at 15 breathshinute and tidal 
volm adjusted to maintain PaC02 between 3545 tom. Noninvasive wasurmmts 
of QEPr were done before and after determination of QEPi. PEEP was varied by 
5 on H$ incrsnvlts fmn 0 to 15 before lung injury and 0 to 20 after central 
denous actninistration of oleic acid (0.10-0.15 rnl/kg). 

Qyr highly correlated w'th EPi as 
seen ~n the figure (r=.g2,~3=.$,n&, :TI 
p < .W1) using Pearson's correlation. / 
The noninvasive m a s u m t  of QEPr was :: 
accurate at varying cardiac cutputs a :: 
(C0,0.&6.3 L/min) and intrapulmary & :: -.:"' 
shunt (Qs/Qt, 0.03-0.67). The .- m...._..,I .. - .. I 

m a s u m t  of QEPr at varying QEPi 
levels of PEEP (0-20 on H20) and subsequent changes in Qs/Qt dmnstrates that 
QEPr is the pulmary blood flw that undergoes gas exchange such that QEPr = 
co (las/Gt). 

The study validates the nminvasive rebreathing technique as a reliable 
w a s u m t  of the effective pulmary blood flw at varying CO and Q/Qt in 
acute respiratory failure indicating clinical utility during PEEP therapy. 

A COMPARATIVE STUDY OF PULSED 
DOPPLER CARDIAC OUTPUT (PDCO) AND 

1 r q  THERMODILUTION CARDIAC OUTPUT 
1 3  / (TDCO). Frank Castello, Daniel 

Notterman, James Wilkinson, 
Charlotte Steinberq. Department of 

Pediatrics, New York Hospital-Cornell Univ. Med. -.- - 
Coll.. , New York. (Spon. by Maria I. New) 

Comparison of PDCO, calculated from aortic 
flow velocity, and TDCO in critically ill 
children has not been reported. We prospectively 
examined all pts with Swan-Ganz catheters over 3 
months. PDCO was determined using the Cardioflo 
Model CF1 computer (Cardionics, Inc.). Aortic 
diameter was determined by 2-D sonogram. TDCO was 
determined simultaneously by iced saline injec- 
tion. Study pts (N=13) were grouped by wt: Grp 1 
< 20 kgs and Grp 2 > 20 kgs. In 4/5 Grp 1 pts, 
satisfactory peak velocity signals were obtained 
and 14 paired CO measurements were made. No 
significant difference was found between any 
paired PDCO/TDCO measurements ( Wilcoxon's rank 
sum). PDCO correlated excellently with TDCO ( r= 
0.90, TDCO= .69 PDCO + .96). Satisfactory studies 
were not obtained in the other Grp 1 pt 
(pneumomediastinum) nor in any of 8 Grp 2 pts. 
CONCLUSION: Noninvasive PDCO measurement compares 
favorably with TDCO in critically ill children < 
20 kgs without pneumomediastinum. Its utility in 
children > 20 kgs could not be demonstrated. 
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