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Changes in tidal ventilation can be detected by digital 
subtraction chest fluoroscopy 

Heikki Korvenranta, Erkki Svedstr6m and Aaro Kiuru 

Departments of Pediatrics and Radiology, Turku Univer 
sity Hospital, SF-20520 Turku, Finland 

Applying digital subtraction technique on image dolo, collected 
during chest fluoroscopy, we compared measured 
tidal ventilation volumes with volume values obtainwJ using stan
dard pneumotachometry. Three white NZ rabbits were studied, 
while ventilated on volume-controlled ventilator. Changes in X-ray 
transmittance due to tidal ventilation were calculated for whole 
chest area and for various regions of interest. There were highly 
significant linear correlations (p<O.OOl. r=0.97-0.99) between radio
logically measured tidal volumes and those measured using 
pneumotachometry. Wheri changes caused by tidal ventilation in 
various regions of interest were studied, the correlations remained 
highly significant. although with lower r values. 

We conclude that digital subtraction chest fluoroscopy can be 
used in quantitative estimation of tidal ventilation. It may also 
allow to evaluate regional variations in ventilation. 
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THE PLASMA KALLIKREIN-KININ SYSTEM I S NOT ACTIVATED 
BY IIYPOXANTIIINE (HX) - XANTHINE OXIDASE (XO) 

Jon Sandcnut aud Ola D. Saugstad. lnstilulc Jur Sur
gical Re sea rch and Department of Pedi a tric 
Rikshospitalet, Oslo, No rway. 

The plasma kallikrein-kinin system is activated dudng trauma 
and shock, and oxyge n radi ca l generating systems may be involved 
in such acti vat ion . To study the e ffect s o f the HX-XO sys tem, 
plasma prekallikrein (PK) and kallikrein inhibition (KKl) values 
were measured together with kallikrein (KK) activity by a 
chromogenic su l.Jstrate (S-2 302 ) in five groups of young pigs. 
1) Pigs given XO a s a bolus dose 1 U/kg into the: right oL ri11m. 
2) Pigs infused with IIX (10 mmo1/1) before XO . 3) Pigs given 
a llopurinol 50 mg/kg before XO. 4) Pigs given cata las e (2S.OOC 
U/kg) and XO. 5) Pigs pretreated with ind ometha c in (7.5 mg/kg) 
befo re XO. The table shows mean ( SO) rel at ive cha nges from 
baseline levels 13 0 minutes after XO infusion. 

Croup: 1 n=7 2 n=6 3 n=6 4 n= 6 5 5 
PK 73 (17) 83 (30) 71 (11) 84 (15) 7J !1.3-)--
KKI % 88 ( 9) 78 (18) 68 (2 2) 89 (11) 85 (lO) 
KK U/1 12 !10\ 8 ( 4\ 10 ( 6) 9 { 3) 5 ( 3) 

The data indica te that xan t hine oxidase does not activate the 
kallikrein-kinin sy s tem during this short observation time. 
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Impact of surfactant replacement therapy on the 
inc idence of retinopathy of prematurity (ROP) 
TRJ Tubman, SJ Rankin, HL llalliday, SS Johnston 
Departments of Child lleall.h and Ophthalmology, The 
Qu ee n's University of Bel' .t, Northern Ireland. 

Natural surfactant replacement is associated with marked 
improvements in oxygenation (Pa02 often >12 kPa) and a 40% 
reduction in mortality, though survivors may require prolonged 
periods of intensive care. We studied 66 babies [Mean (sd) 
birthweight 1013 (240)g, gestational age 27.2 (1.9) wk] who were 
treated with Curosurf for severe respiratory distress syndrome, 
to determine if treatment is associated with an increase in the 
incidence of ROP. Babies were examined by indirec t 
ophthalmoscopy at 6 wk pos tnatal age and thereafter at 1-2 wk 
intervals to discharge. Findings were documented according 
to the International Classification of ROP. Fifty- three (80%) 
babies survived to discharge; 4 survivors were not examined 
due to transfer elsewhere. ROP deve loped in 14 (29%) of the 49 
babies examined (8 stage I, 2 stage II, 2 stage !It , 2 s tage III) 
but no baby required cryotherapy. The incidence of ROP in this 
uncontrolled group is similar to that of non-surfactant treated 
very low birth weight (VLBW) babi es in the UK . We conclude that 
natural surfactant therapy does not increase the incidence of 
acute ROP in VLBW babies. 
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l.ll'C rti·Xl\N'HCS N'lJ GAS EXOIN'CE !Ulli'C NlriFICll\L SUTlF/\CI'i\NI' 

(EXffiUilF=E) 1\[M[NlSI'RATICJ>I f'C!1 HYAL!l'E Dl&J\SE (H.U) 

JUrg Pfenninger, r:eu.s Bar:::hrarl1, Bnilio Bcssi an:! Oendicht Wagner -
Lepnrbrrnt of Pediatrics, lhlversicy of Berne, 01-:mo lleme, 
Swi t7.cr 11>'\d 

Studies with anirrnl sur-factant preparatirn.'5 have dramtic irrproverrcnts in 

OXYgenatim witho.Jt ccnccmita..-.t changes in cx:npliance. 1he present study 
deals with the effects of a p..rrely synthetic surfactont (E) arteriol blood 
gpses (NJG) a>:! carpliance (Crs)/resistarce (Rrs), determined by the recently 
intrcx:h.ccd Ure..."11h occhsicn t..ccffi jtlJC. Six pn:.'CTF.It.urc br.1bies will• 1-m. en
rolled i.Jl the Europca1 CEIIUS trial ....ere stulied. Crs/Hrs nrtd 1\EC were dcl.cnnincd 
3J min. before nnd aft£>J' E DCininistratim .ar"'tl n:'pcnk'<.l a t 2/l intervals. 
Bcsu.Hs: Pro- aaJ JX)St vulucs (rre..1!1S) are givtH for' the lst ond 2nd OC:Gc. r.'cUSt.J.f"e

rrenls 3 and ll ar<:'! follCJ.r.H...pS. -p(0.05 vs. prcvia.tS vruuc . 

1st cb3e 2nd dose 3./11. 

/>ge (h) 13 25 -16 70 

Crs (ml/arl m/lw) o.avo.2B 0.3-1 O.<l(l• 

Hrs (cntm/ml/s) 0 .11/0.11 0.00/0.(JJ 0 .. 13 0. 16• 
Ratio Pa:l2/FI02 (mri1g) 115/118 1'70*/12B 221 32311 

Cax:h.sicn: !': fails to in.Juce m ocute mel ioraticn of lt11g rrccl"k.cics <:¥1d gps 

exchange. later .irrproV6Tffits in oxygm'ltim p._"'U""d.llel tJ"'SSe secr1 in Cr.3. 
'Ihe o r inm.:rlintc effect of E nny be due to the ohscnce o f surfactont-asso
ciated proteins in this preparation . 

CONTROLLED, RANDOMIZED MULTICENTER CLINICAL 
TRIAL OF HIGH-DOSE VERSUS LOW-DOSE BOVINE SUR.-

177 FACTANT IN VERY PREMA11JRE INFANTS 
L Gortner•, U. Bernsau, H. H. Hellwege, G. Hieronimi, G. 
Jorch, H. L Reiter, H. Versmold 
*University Children's Hospital, D- 7900 Ulm, F. R. G. 

Objective: Comparing high-dose (initial dose 100 mg/kg b.w., HD) with low
dose (initial dose 50 mg/kg b.w.) bovine surfactant given during hour 1 after 
birth. Patients and methods: Inclusion criteria: GA 24- 29 weeks, b.w. 500-
1500 g, need for intubation and ventilation, absence of congenital malforma
tions and bacterial infections. Retreatment (max. cumulative dose 200 mg/kg 
b.w.) was permitted if the Fi(h was >0.4. Endpoint: HD surfactant treatment 
improves oxygenation (pa(h/Fi(h) 2 h post treatment compared with LD 
treatment (sequential analysis, type I and II error 5 % each). Secondary end
points: air leaks, BPD (Fi(h >0.3 or mechanical ventilation at 28 days), IVH 
(grade II - IV), PDA, ROP ( > grade Ill) and NEC. 41 infants (GA 27.3 
weeks, b.w. 991 g) were randomized to HD treatment, 46 infants (GA 27.2 
weeks, b.w. 959 g) to LD treatment. Results: Oxygenation was improved 
significantly in HD compared toLD treatment (pa(h/Fi(h 181 ± 119.7 versus 
228.4 ± 112.3). Further outcome: HD versus LD infants: air leaks 15/33 %, 
13PD 24/39 %, IVH 24/35 %, PDA 32/37 %, ROP 10/13 %, NEC 0/2 %, 
death 15/13 %. 
Conclusion: HD versus LD bovine surfactant treatment in very premature in
fants significantly improved oxygenatioiL A tendency towards decreased in
cidence of pulmonary air-leaks was observed. 
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ACTIVATION Of THE KALLIKREIN-KININ SYSTEM IN RDS 

OD. Saugstad, L. Bu0, HT. Johansen, AO. Aasen 
Dcpts of Pediatric & Surgery, Institu t e fo£" Surg 
Res, Rikshospitalet, and Institute of Pharmacy, 
Univers ity of Oslo. 

Plasma prekallikrein (PK) and kallikrein inhibition (KKI) values 
t ogether with plasma kallikrein (KK) activity were measured with 
a chromogenic substrate (S-2302) in 13 RDS babies and 9 prema
ture controls the fir st three days after birth . (Mean gestatio
nal age 28.7 (SO 2 .1) and 28.9 (SD 1.8) week s respec tive l y). 
Further, high molecular weight. kininogen (IlK) (band I) and its 
degradation products (bands II and Ill) were studied by immune
blotting. Mean values (SD) the second day after birth: 

PK7. KK7. KKU Band I II III TotaiHK 
RDS 21 8 55 2948 2248 109 5305 

{6) {6) { 14) {2402) { 1720) { 63) 
CTR 37 10 71 9098 6202 2103 

{ 7) {7) { 13) { 14392) {6 765) { 2374) {;!C26'U 
p< .01 NS .OS NS NS . 01 NS 

PK, KKI, and total HK was lowe r in RDS than in controls during 
the study period. This indicates activation of the kallikrein
kinin system. The fra c tion of degraded HK (band Ill) is high 
during such activation. In RDS babies this fraction decreased 
f rom a high leve l, in mean 18%, to 2% (normal level) (p<O.Ol) 
f rom day 1 to day 2 indicating a possible reduction in 
activation of the kall i krein-kinin sys tem. 

657 


	173 Changes in tidal ventilation can be detected by digital subtraction chest fluoroscopy

