
AORTIC STROKE & MINUTE DISTANCE: 
A NEW WAY T O  ASSESS DUCTAL SHUNTING. 
JR Skinner, S Hunter, EN Hey. Newcastle upon Tyne, Et~gl;tnd 

Echoc;udiogl-nphic assessment of L-ll ductal bllur~ting h;ts relied on indirect 
estitnates of llow ie. left atrial. and left venu.icuhr to ;lortic r:ttios (L.A:Ao, 
LVEDD:Ao). Since lel'r ventricul;~r oulput (LVO) increases with L-R ductill 
sl~ut~ting it could provide an ;llternative means of assesbmcnt. Measurement by 
echocardiog~lphy is innaccurate due to error it1 rueasurement of aortic root cross- 
section;ll are:t (AoCSA). Doppler t1ie:isurernent of the aortic flow integral or 'strtrke 
distance' (AoSD) is highly reproducible. LVO =AoCSA x AoSD x heart rate, 
therefore, AoSD & minute distulce (MinDis=AoSD x 1ie;u-r rate) were ev;~lu:netl :IS 
altem;~tive methods, excluding AoCSA. Stud~zs &fore and :tftcr ductal co~istr-ictior~ 
or closure were compared in babies <32 weeks gesr:~tion. 48 courses of 
indomethacit~ (indo) were needed in 39 bnbies. 8 babies, in whoni indo f:tilctl, were 
assessed prior to ligation. Results were also compared with 107 scans frotn 53 
babies, aged < 28 days, & <32 weeks wtth ;I closed duct*. 
Rcsulls: pre indo pn: 1ig;ltn post indo/lign closed duct* 
No. scans/b:~bies 48/39 818 40134 107153 
AoSD >12cm (%) 75 100 3 4 
MinDis >190ktn (%) 75 100 0 4 
LA:Ao >l.4 (%) 74 100 5 4 
LVEDD:Ao >2.0 (%) 64 88 10 6 
Conclusion: Aortic stroke & minute dist;lnce can be used to assess duct:il 
shuntit~g & ~ : I I I  bc usefully combined with other methods. Significant s l ~ ~ t n t i t ~ ~  i, 
likely when AoSD >12cm or MinDis >I9OOcm. 

CAllDIAC FUNCTION I N  T H E  SHOCKED V E R Y  LOW D I H T I I W E I G H T  
INFANT. B r y a n  G i l l ,  M i c h a e l  W e i n d l i n g .  D e p a r t m e n t  o f  
C h i l d  I l e a l t h .  U n i v e r s i t y  o f  L i v e r p o o l ,  t . i v e r p o o 1  
M a t e r n i t y  H o s p i t a l .  L i v e r p o o l  L7 7BN. 

The  a e t i o l o g y  o f  h y p o t e n s i o n / p o o r  t i s s u e  p e r f u s i o n  i n  
t h e  V L U W  i n f a n t  i s  u n c l e a r .  T h i s  s t u d y  a s s e s s e d  c a r d i a c  
f u n c t i o n  i n  t h e  f i r s t  f e u  h o u r s  a f t e r  b i r t h  u s i n g  
E c h o c a r d i o g r a p h y .  
6 0  VLBW i n f a n t s  w e r e  s t u d i e d .  2 6  i n f a n t s  w e r e  s h o c k e d  
a n d  r e c e i v e d  t r e a t m e n t  i n  t h e  f l r s t  24  h o u r s .  3 4  
r e q u i r e d  no  t r e a t m e n t  a n d  c o n s L i t u t e d  a c o n t r o l  g r o u p .  
The  l e f t  v e n t r i c u l a r  s h o r t e n i n g  f r a c t i o n  ( S F % ) ,  a n  i n d e x  
o f  c a r d i a c  f u n c t i o n ,  was r e c o r d e d  a n d  c o r r e l a t e d  w i t h  a 
number o f  c l i n i c a l  f a c t o r s .  
Median  SF% was 31% i n  t h e  s h o c k e d  i n f a n t s  v s  38% i n  t h e  
c o n t r o l s  ( p = 0 . 0 0 1 ) .  T a k i n g  SF% <=30% a s  a b n o r m a l .  50% 
( 1 3 / 2 6 )  o f  s h o c k e d  i n f a n t s  h a d  a n  S F % < = 3 0 %  w h e r e a s  o n l y  
3% ( 1 / 3 4 )  o f  c o n t r o l s  h a d  a SF% <=30%.  p = 0 . 0 0 0 1 .  The  
m e d i a n  Apgar  a t  1 m i n u t e  a n d  5 m i n u t e s  w e r e  s i g n i f i c a n t l y  
l o w e r  i n  t h c  s h o c k e d  v s  c o n t r o l  i n f a n t s .  ( p < 0 . 0 0 1  a n d  
pC0.01 r e s p e c t i v e l y ) .  
M y o c a r d i a l  d y s f u n c t i o n  a p p e a r e d  t o  be  a f e a t u r e  i n  t h o s e  
V L B W  i n f a n t s  who r e q u i r e d  t r e a t m e n t  f o r  s h o c k .  T h i s  i s  
l i k e l y  t o  h a v e  i m p o r t a n t  i m p l i c a t i o n s  f o r  t h e  m o s t  
a p p r o p r i a t e  t r e a t m e n t  o f  s u c h  i n f a n t s .  

THE RELATIONSHIP BETWEEN EPISODES OF BRADYCARDIA, APNOEA 
AND HYPOXAEMIA IN PRETERM INFANTS. Christjan F Poets I, Valerie A 
Stebbens 2, Horst von der Hardt and David P Soulhall 2. Department of Paediatric 
Pulmonology, Hannover Medical School, Hannover, FRG (I), Department of Paedi- 
abic Clinical Physiology. National Heart & Lung Institute, London, UK (2). 

Little is known about the pathogenesis of bradycardias in preterm infants. We 
therefore studied episodrs of bradycardia and their relationship with apnoeic pauses 
and desatwations in overnight tape recordings of arterial oxygen saturation (SaOq 
Nellcor N100 in beat to beat mode), breathing movements, nasal airflow and ECG 
from 8 0  preterm infants at the time of discharge from hospital (mean gestational age 
at birth 32.5 wk (SD 2.6 wk), and at the time of study 36.3 wk (SD 2.3 wk). A 
bradycardia was &fined as a fall in heart rate to 567% of baseline level for 24 s, an 
apnoeic pause as a cessation of respiration for 24 s, and a desaturation as a fall in 
SaOz to 580%. 1% bradycardias were found in 46 (58%) of the recordings. 

There was a close relationship between bradycard~as, apnoeic pauses and 
desaturations: excluding artefact, 83% of the bradycardias were associated with 
apnoeic pauses, and 87% with desaturations. Where all 3 phenomena occurred in 
combination (n=117), they commenced almost simultaneously: apnoeic pauses 
preceded,the onset of the bradycardias by a median of +4.6 s (range 4:O to +I 1.0 s); 
desaturat~ons commenced +5.4 s (-2.2 to +12.7) before the bradycardm and +0.5 s 
(-5.1 to +5.8) before the apnoeic pauses (after correction of the SaOz values for the 
respnse t i m  of the pulse oxlmeter in each lnfant (median 6.0 s)). 

These observations suggest that a reflex mechanism ma be involved in the 
pathogenesis of some bradycardias in these preterm infants. ' d i s  reflex can involve 
an inhibition of respiratory movements, a change in ventilation to perfusion matching 
(resulting in a fall in SaOz), and a slowing of the heart rate. 

B E S T  POSTDUCTAL PO2 ( B P D P 0 2 )  AND P C 0 2  (BPDPCOZ) DO NOT 
PREDICT OUTCOME O F  CDH INFANTS I N  EXTREMIS, S T A B I L I Z E D  
WITH ECMO PRIOR TO SURGICAL REPAIR. Lucienne S. Sanchez, Ann 
O'Urien, Kathryn D. Anderson, Kurt D. Newm:rn and Billie L. Short. Divs. of 
Neonatology and Surgery, George Washington University, Washington, D.C. 

Infants with congetiital diaphragmatic hernia (CDH) constitute the poorest 
prognostic group ol' ECMO-treated neonates (survival rate of 61% vs 83% 
ovcrnll). It 11:~s been suggested that BI'D1'02 < 100, B P D P 0 2  < 60 and 
BPDPC02 2 40 may he used to exclude CDI-I patients unlikely to respond to 
therapy. We 11:tve previously reported that published predictors of high 
mortality in C D H  lxttients, repaired prior to ECMO, were unreliable. We 
now report similar findings in 21 popul;ttiort of C D t I  infants tretttetl with 
ECMO [xior 111 surgical repair. Since 1989 we h;tve plttced CDI-I i ~ ~ l : ~ n t s  o n  
E C M O  prior to surcerv if they are irl exrremis, with p 0 2  < 40 x 2 hours. 'The 
BPDP02 was < 100 in :ill 16 p:ttients treated, yet 9/16 (56%) survivetl. 
liesults+SD: Mean BPDPOz npDDo cG0 Mean BPDPC02 BPDPCO > 4 0  
Survivors 51 L 14 7 - 39 + 10 41;- 
Non-Survivors 49 + 6 617 40 + 12 417 
Survivors and non-survivors did not differ with respect to gestational age, birth 
weight, oxygcn:ltion index or :~lveolar :trteri:tl oxygen gr;ldient. 
Concl~tsions: ])Neither BPDi'O2 < 60, nor BPDPC02 2 4 0  disti~igitislled 
survivors from non-survivors in CDN infants b~ exrreniis, treated with E C M O  
prior to surgery. 2)'I'lre heterogeneity of CDM patients and of the medical 
I I I : I I I ; I ~ ~ I I I ~ ~ I ~  between centers, warrants a multi-center :Issessment of this poor 
prognostic group. 

SKIN CAPILLARY BLOOD FLOW DETERMINATIONS IN NEONATES - 
EVALUATION OF A VIDEOPHOTOMETRIC MICROSCOPY METHOD. 
Mikael Nonnnn. Peter IIerin and Denat Facrrell'. D e ~ t .  of Pediauics. Karolinska and 
St. GGrnn,s ilo'spitals and *Dept. 07 MGicine, ~ k o l i n s k a  14ospttal. Knrolinska 
Institute, Stockholm, Sweden. 

This investigntion evaluates the accuracy of television microscopy when applied to 
studies of skin cnpillary hemodynarnics in newborn infants. Microscopic videorecor- 
dings of 16 nailfold clcpill;tries in 5 healthy neonates were analyzed by acornputerized 
videophotometric system (Capiflow@, Capiflow AD, Kista, Sweden). In each 
capillary, the skin capillary blood cell velocity (CDV) and the capillay erythrocyte 
column diameter were siniultaneously detemiined at an average of four different 
locations, equally distributed on the arteriolar and venular side of the capillary. At each 
measuring site (n = M), repeated determinations of the CBV (x 4) and capillary 
dimension (x 8) were performed by re-analyzing the same 2-min videotape sequence. 

The coefficient of variation (CV = ISDImean x 100 %) for repeated CBV measure- 
ments, was 3.4 (0.9 - 13) %. The corresponding CV value for diameter tneasure- 
ments was 6.7 (0.5 - 12) %. The method's validity was tested by calculating capill;i- 
ry blood cell flow values, which were assumed to be the satile in simultaneously 
studied but different sections of the cnpillxy. A high correlation was found between 
arteriolar and venular side capillary blood cell flow (r = 0 . 9 4 , ~  < 0.001). 

Arieriolor lint6 oflhe cupillary Vrnulur Ir,nD of fhe capillary 
CBV, mm/s 0.42 (0.21 - 1.04) p < 0.001 0.32 (0.17 - 0.77) 
Diwnc~cr, p~n 9.3 (7.0 - 12.1) p < 0.01 10.2 (7.2 - 14.7) 
I:low, nt/min 1.7 (1.1 - 5.1) ns 1.7 (1 .O -5.5) 

Conclusion: Videophotometric tnicroscopy give reliable and valid measurements of 
neonatal nailfold CBV ;!nd c;\pillary dimensions. 

EVALUATION OF THE TPVIRVET RATIO IN DETERMINING 
PULMONARY ARTERIAL PRESSURE IN THE NEONATE 
JR Skinner, S Hunter, EN Hey. Newcaslle upon Tyne. England 

Accurate Doppler determinatton 01 pulmonary arterial pressure (PAP) has 
recently become possible by measuring peak velocity of lrtcuspid regurgitalton 
(TR) and application of the Bernoulli equation. Since not all babies have TR, tt  
is necessary to assess alternative methods; one is the assessment of tile 
pulmonary waveform, dividing the lime lo peak velocity (TPV) by the ejeclion 
time (RVET). During a longitudinal haemodynamic study of heallhy and sick 
term and preterm babies, the TPVIRVET ratio was measured on 258 occasior~s in 
babies who also had PAP determined by the TR method. 
Resulls: Overall, there was a weak correlalton of  TPVIRVET with PAP 
(r=0.43), with wide scatter, and the relal~onship was affected by gestation and 
ductal patency. eg. duct closed (n=96) r=0.51, duct large (n=127) r=0.33. 
All well babies <33 weeks (n=12) r=0.67. 

TPV/RVET<33 weeks TPVIRVET >36 weeks 
&SIC& PAP from ZB no. mean (SD) no. mean (SD) 
51-60 mmHg 6 0.24 (.09) 8 0.31 (.06) ns 
41-50 mmHg 3 3  0.29 1.07) 9 0.38 ( . lo)  p<0.005 
31-40 mmHg 2 6  0.30 (.06) 8 0.38 ( . lo )  p<0.05 
20-30 mtnHg 3 0  0.38(.11) 8 0 . 4 5 ( . 1 0 )  ns 
Conclusion: The way TPViRVET ratto IS related to PAP varies with gcstalloli 
and ductal pnlency. Individual ratios are of l~mited value in pred~cting PAP. 
Ratios in prematures are lower al a given PAP lhan in term babies. 
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