
The African Journal of 
Medicine 

and Medical Sciences 
Editors: T . A . Junaid 

O. Bademosi and D . D . O . Oyebola

Editor ia l Boa rd : 
A.K. Addac 
S.A. Adebonojo 
O.O. Adekunlc 
A. Adcloye
B. Adclusi
A.F. Adcrounmu
C.O. Adcsanya
A. Adctugbo
A.A. Adeyokunnu
A. Agboola
O.O.O. Ajayi
E.O. Akandc
O.O. Akinkugbc
O.O. Akinycmi
T. Atinmo
O. Ayeni
E.A. Ayoola
E.A. Bababunmi
E.A. Badoc
T O. Cole
O.A. Dada
A.B.O. Dcsalu

L. Ekpcchi
R.A. Elegbe
G. Emerole
J.G.F. Esan
E.M. Essien
G.O. Ezeilo
A. Fabiyi
A.O. Falase
J.B. Familusi
D. Femi-Pcarse
K.A. Harrison
P.A. Ibcziako
A.C. Ikeme
A.O. Iyun
F. Jaiyesimi
A.O.K. Johnson
T.O. Johnson
T.M. Kolawole
O.A. Ladipo 
S.B. Lagundoye 
D.G. Montefiore
E.O. Nkposong

N.C. Nwokolo
H.O. Obianwu
S.A. Oduntan
E.O. Ogunfcr
O. Ogunbode
M.O. Olatawura
D.A. Olatunbosun
E.O. Olurin
Oyin Olurin
A. Omololu
B.O. Onadcko
G. Onuaguluchi
A.O. Osoba
B.O. Osotimehin
B.O. Osunkoya
B.O. Osuntokun
A.B.O.O. Oyediran

~"L.A. Salako 
T.F. Solanke 
O. Tomori
F.A.O. Udckwu
A.O. Uwaifo

Volume 17 
1988 

BLACKWELL SCIENTIFIC PUBLICATIONS 
Oxford London Edinburgh Boston Palo Alto Melbourne 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Afr J. Med. med. Sci. (1988) 17. 83-88. 

Mechanical ventilation in newborn infants 

J . K I S I I A N , M . I*. V A L D E Z , N. A . M I R A N D A. Y. E L Z O U K l 
Department of Paediatrics. Faculty of Medicine, Arab Medical University, Benghazi, Libya (SPLAJ) 

S u m m a r y 

A 2 0 - m o n t h e x p e r i e n c e of mechanica l venti la-
tion (N1V) in the n e w b o r n infants (bir th weight 
^ 15(H) g) f r o m a deve lop ing c o u n t r y is des-
c r ibed . A total of 41 n e o n a t e s ( 4 . 1 % of to ta l 
admis s ions t o the N e o n a t a l In tensive C a r e 
U n i t ) w e r e t r ea t ed with M V . T h e m o d e of M V 
w a s i n t e rmi t t en t posi t ive p ressure vent i la t ion 
a n d c o n t i n u o u s posi t ive a i rway pressure via 
na so t r achea l i n t u b a t i o n . T h e m e a n bir th weight 
a n d ges ta t iona l a g e w e r e 2544 g and 36.2 weeks , 
respect ive ly . T h e m e a n age at the s tar t of M V 
w a s 141 h a n d the m e a n d u r a t i o n was 54 h . T h e 
ind ica t ions for M V w e r e resp i ra tory distress 
s y n d r o m e (18) . asp i ra t ion p n e u m o n i a (8) , non-
asp i ra t ion p n e u m o n i a (6) , a p n o c a (8) and 
t e t a n u s n e o n a t o r u m (1) . T h e compl ica t ions 
e n c o u n t e r e d du r ing M V w e r e sepsis ( 2 6 . 8 % ) , 
p u l m o n a r y h a e m o r r h a g e ( 2 1 . 9 % ) , conges t ive 
hea r t fa i lu re ( 1 7 . 1 % ) . p n e u m o t h o r a x ( 1 4 . 6 % ) 
a n d in t raven t r i cu la r h a e m o r r h a g e ( 7 . 3 % ) . 
Pos t - ex tuba t ion a te lec tas i s was obse rved in 
2 9 . 6 % of cases . T h e overal l survival r a t e was 
4 3 . 9 % . T h e risk fac tors fo r a p o o r o u t c o m e 
w e r e bir th weight less t h a n 2000 g, p r e m a t u r i t y 
and la te re fe r ra l s to the N e o n a t a l In tensive 
C a r e Uni t . 

Resume 

L ' e x p e r i e n c e p e n d a n t vingt mois de vent i la t ion 
m c c a n i q u c du n o u v e a u - n e (po ids a la na issance 
^ 1500 g) d a n s un pays en voie de deve loppe -
ment est decr i t . 41 n o u v e a u - n e ( 4 . 1 % ) d ' a d m i s -
sior. d a n s les so ins in tens ives du n o u v c a u - n l , 
ont re^u la vent i la t ion m e c a n i q u c ( V M ) . Le 
type de la ven t i la t ion m e c a n i q u e etait vent i la-
tion avec press ion posi t ive i n t c rmi t t en t e ou 
vent i la t ion con t inu pa r u n e i n tuba t ion rh ine-

C'orrespondence: Dr Jai Kislian. PO Box 6691. 
Benghazi. Libya (SPLAJ). 

t racheal . Naissance-poids . age d e ges ta t ion 
sont 36.2 s cma incs et 2544 g, r c spec t ivement . 
L 'age m o y e n n c au debut de la vent i la t ion meca-
nique etait 141 h ct la d u r e e m o y e n n e etait 45 h. 
L ' indicat ion de la VM dta icn t , la malad ic d e s 
m e m b r a n e s hyal ines (18), p h e n u m o n i e s 
d aspira t ion (8), p n e u m o n i c s non aspi ra to i rcs 
(6) a p n e e (8), le t a t anos du n o u v e a u - n e (1). 
Les compl ica t ions encon t r e s pendan t la V M 
dtaicnt sept icemics ( 2 6 . 8 % ) . h e m o r r a g i e pul-
mona i r e ( 2 1 . 9 % ) . insuff isance ca rd i aque 
( 1 7 . 1 % ) , p n e u m o t h o r a x ( 1 4 . 6 % ) , hemor rag i e 
i n t r a v e n t r i c u l a r ( 7 . 3 % ) , a te lectasie post-
ex tubat ion etait obse rve en 2 9 . 6 % d e cas . Sur-
vivance etait 4 3 . 9 % . Les fac teurs de haza rd 
p o u r un mauvais resultat e ta ien t poids de nais-
sance moins q u e 2000 g, P rematu r i t e et t ransfe r 
r e t a rde e n soins intensives du nouveau -ne . 

In t roduct ion 

Artif icial vent i la t ion is be ing f requen t ly used as 
an a d j u n c t to therapy in n e w b o r n in f an t s with 
respi ra tory fai lure |1). Most of the r e p o r t s o n 
mechanica l vent i la t ion in the n e w b o r n have 
been f r o m deve loped coun t r i e s [1-6] . T h e 
present s tudy descr ibes o u r expe r i ence with 
mechanica l vent i la t ion of n e o n a t e s with bi r th 
weight ^ 1500 g at a newly es tab l i shed r e fe r r a l 
intensive ca re unit in a deve lop ing coun t ry . 

Pat ients and methods 

Dur ing the per iod 1 J u n e 1982 to 31 J a n u a r y 
1984, a total of 995 n e o n a t e s with bi r th weight 
22 1500 g w e r e admi t t ed to the re fe r ra l N e o n a t a l 
In tensive C a r e Uni t ( N I C U ) , E l -Fa tah 
Ch i ld r en ' s Hosp i t a l , Benghaz i . Of t he se , 41 
were t r ea t ed with mechanica l vent i la t ion ( M V ) . 
In fan t s with bir th weight 1500 g, m a j o r 
congeni ta l m a l f o r m a t i o n s a n d severe bi r th 
asphyxia ( A p g a r score less t han 2 at 1 and 5 min 
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J. Kishim ct al. 84 

af ter birth) were not put on ventilator therapy. 
Assisted ventilation was initiated if hypox-

aeni ia ( P a 0 2 less than 50 torr; fractional inspir-
a to ry oxygen [FiC^) 0.6) could not be corrected 
by simple cont inuous positive airway pressure 
( C P A P ) , when the carbon dioxide tension ex-
ceeded 50 torr in the presence of a pH ^ 7.25, 
o r if there was persistent apnoea [6). 

Mechanical ventilation was administered via 
naso t rachea l intubation using a Bournes BP 200 
— a time-cycled, pressure-limited ventilator. 
T h e initial settings included peak airway pres-
sure varying from 18 to 25 cm H : 0 , respiratory 
f r equency of 40/min, and inspiratory : expira-
tory rat io ( l : E ratio) of 2 : 1. The settings of the 
vent i la tor were adjusted later on , with the aim 
of keep ing the PaCO> between 40 n imf lg and 
45 m m i l g . and a P a 0 2 between 50 m m i l g and 
80 m m i l g . All cases initially had intermittent 
posi t ive pressure ventilation ( IPPV) with indi-
vidual ized positive end expiratory pressure 
( P L E P ) . Cont inuous positive airway pressure 
vent i la t ion ( C P A P ) was employed while wean-
ing the infants f rom the ventilator. 

A V L Automat i c Gas Check 940 was used to 
analyse blood gas and acid-base status in 
xrter ial ized capillary blood samples from heel 
prick v. Ail cases had continuous monitoring of 
t r anscu t aneous oxygen ( T c P a 0 2 ) and carbon 
d ioxide ( T c P a C 0 2 ) ; fractional inspiratory 
oxygen measuremen t s ( F i 0 2 ) ; cardiac rate and 
r h y t h m . 

Blood pressure was moni tored using Dopplc r 
U l t r a s o u n d . Portable chest radiographs were 
t a k e n a f t e r intubat ion and subsequently as indi-
c a t e d . Systemic antibiotics were given in cases 
of suspec ted sepsis a f te r taking appropr ia te cul-
t u r e s . All the infants were fed intravenously 
t h r o u g h o u t the period of MV. Chest 
p h y s i o t h e r a p y was applied during and a f te r 
ven t i l a t i on . 

Sta t is t ical ana lys i s w a s d o n e u s ing the 
C h i - s q u a r e tes t a n d S t u d e n t ' s / - t e s t . A proba-
bility v a l u e of less t h a n 0 . 0 5 w a s cons ide red 
s ign i f i can t . 

Resul t s 

T h e c h a r a c t e r i s t i c s of t h e s t u d y p o p u l a t i o n and 
t h e i nd i ca t i ons fo r M V a r e c o n t a i n e d in Tables 
1 a n d 2, r e s p e c t i v e l y . I n f a n t s w i t h resp i ra to ry 
d i s t ress s y n d r o m e c o n s t i t u t e d t h e la rges t group 
( 4 4 % ) a m o n g i n f a n t s t r e a t e d w i t h M V . Sepsis 
a c c o u n t e d f o r s e v e n of e i g h t i n f a n t s with 
a p n o e a . 

T h e s ign i f i can t c o m p l i c a t i o n s o b s e r v e d dur-
ing M V w e r e G r a m - n e g a t i v e s ep t i caemia 
( 2 6 . 8 % ) , p n e u m o t h o r a x ( 1 4 . 6 % ) , p u l m o n a r y 
h a e m o r r h a g e ( 2 1 . 9 % ) , c o n g e s t i v e h e a r t failure 
( 1 7 . 1 % ) a n d i n t r a v e n t r i c u l a r h a e m o r r h a g e 
( 7 . 3 % ) . P o s t - e x t u b a t i o n a t e l e c t a s i s ( 2 9 . 6 % ) 
w a s t h e m a j o r c o m p l i c a t i o n r e q u i r i n g re-
ven t i l a t i on . B r o n c h o p u l m o n a r y d y s p l a s i a was 
d o c u m e n t e d in t w o p r e t e r m i n f a n t s w h o re-
ce ived M V f o r m o r e t h a n 7 d a y s . 

T w e n t y - t h r e e of 41 i n f a n t s d i e d , f o u r t e e n 
d u r i n g v e n t i l a t i o n a n d n i n e w i t h i n 6 0 h of 
e x t u b a t i o n ( T a b l e 3 ) . S u r v i v o r s h a d h igher 
ges t a t i ona l a g e s t h a n t h o s e w h o d i e d ( / ' < 
0 .01) . H o w e v e r , t h e m e a n b i r t h w e i g h t was 
c o m p a r a b l e in t h e t w o g r o u p s ( / ' > 0 . 0 5 ) . In-
f an t s w h o d i e d w e r e p u t o n M V at a n e a r l i e r age 
a n d fo r a l o n g e r d u r a t i o n ( T a b l e 3 ) . 

E l even of t h e 18 i n f a n t s w i t h r e s p i r a t o r y dis-
tress s y n d r o m e d i e d , a n d t h e i r c o u r s e w a s com-
pl ica ted by p n e u m o t h o r a x ( 3 ) . p u l m o n a r y 
h a e m o r r h a g e (3 ) , Klebsiella pneumoniae septi-
c a e m i a (3) a n d i n t r a v e n t r i c u l a r h a e m o r r h a g e 
(2) . Eight of t h e 14 i n f a n t s w i t h p n e u m o n i a sur-
vived. T w o i n f a n t s w i t h p n e u m o n i a w h o w e r e 
successful ly w e a n e d of f M V d i e d 2 w e e k s la ter 

Tabic I. Characteristics of the study population 

Male : female ratio 2.4 : 1 

Birth weight (g) 2544 ± 699 (1500-4000)* 
Gestational age (weeks) 36.2 ± 2.6 (32-40) ' 
Age at start of mechanical ventilation (h) 141 ± 182 (4-672) ' 
Duration of mechanical ventilation (h) 54 ± 35 (5-192)* 

'Values are means ± s.d., with range in parentheses. 
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Mechanical ventilation in newborn infants 85 

Tabic 2. Indications for mechanical ventilation 

Indications Number (%) 

Respiratory distress syndrome 18 (44) 
Pneumonia 14 (34.1) 

Aspiration 8 
Non-aspiration 6 

Apnoeas 8 (19.5) 
Sepsis 7 
Prematurity 1 

Tetanus neonatorum 1 (2.4) 

f r o m nec ro t i z ing en te rocol i t i s a n d meningi t i s , 
r e spec t ive ly . 

T h e r e w a s n o signif icant d i f f e r ence in t h e 
b l o o d gas a n d a c i d - b a s e s t a tus b e f o r e the start 
of M V be tween those w h o survived or d ied . 
I l o w e v e r , t h e i n f an t s w h o d ied had significantly 
lower m e a n P a O : (46.7 ± 5 .6 m m l l g ) and 
h igher PaCCK (51.2 ± 8 .9 m m l l g ) values dur-
ing vent i la t ion (P < 0 .05) . 

T a b l e 4 dep i c t s the c o m p a r i s o n of mor ta l i ty 
ra te in re la t ion t o va r ious p rognos t i c factors . 
T h e r e w a s s ignif icant ly h igher mor ta l i ty in 
bab i e s with bi r th weight less than 2000 g (P < 
0 .05) . 

Discussion 

M e c h a n i c a l vent i la t ion has b e e n used for the 
t r e a t m e n t of r e sp i r a to ry fai lure in in fan ts with 
t h e r e sp i r a to ry d is t ress s y n d r o m e since the 
p i o n e e r i n g work of D o n a l d a n d Lord in 1953 
| 7 | . Since t h e n , con t ro l l ed trials have d e m o n -
s t r a t ed statist ically s ignif icant results f avour ing 
art if icial ven t i la t ion [8 | . 

Mechan ica l ven t i la t ion r e q u i r e s a well-
t r a ined a n d cons t an t l y ava i lab le t e a m of physi-
c ians . nu r se s (wi th a 1:1 nur se : pa t ien t ra t io ) , 
and i n s t r u m e n t a n d l a b o r a t o r y technic ians . 
There a re f ew r e p o r t s of M V in the n e w b o r n in-
fan ts f r o m less -deve loped c o u n t r i e s | 9 | , and this 
is mainly b e c a u s e of the absence of the above-
m e n t i o n e d r e q u i r e m e n t s . 

Artif icial vent i la t ion has b e e n used in the 
newborn in fan t s in severa l cond i t ions including 
asphyxia n e o n a t o r u m , t e t a n u s n e o n a t o r u m , 
pre- a n d pos t -ope ra t i ve vent i la tory s u p p o r t , 
m e c o n i u m asp i ra t ion p n e u m o n i a , cen t ra l ner-

vous sys tem (CNS) d rug depress ion , a p n o e a of 
e x t r e m e p rematu r i ty , and part icularly the 
respiratory distress s y n d r o m e ( R D S ) 110]. 
Except for C N S d r u g depress ion and pre- and 
pos t -opera t ive condi t ions , the indicat ions for 
MV w e r e similar in the presen t s tudy , with 
R D S and p n e u m o n i a cons t i tu t ing three-
q u a r t e r s of the cases . Resp i ra to ry distress 
s y n d r o m e still r ema ins the most c o m m o n clini-
cal d iagnosis in neona t e s requir ing M V in bo th 
deve loped [ 1 . 5 . 11, 12] and deve lop ing coun-
tr ies | 9 | . 

Compl ica t ions occur f requen t ly in mechan i -
cally vent i la ted n e w b o r n in fan ts a n d these 
include the immed ia t e d a n g e r s of p ro longed 
in tuba t ion , infec t ion , intersti t ial e m p h y s e m a 
a n d p n e u m o t h o r a x [13). Sept icaemia was 
observed in 26 .8% of in fan ts , and the mos t f re -
quent ly e n c o u n t e r e d organism was Klebsiella 
pneumoniae. F i tzhardinge et al. [14] r e p o r t e d 
15% incidence of m a j o r infect ion a m o n g 
mechanical ly vent i la ted low bir th-weight bab i e s 
(birth weight 1500 g) . Pleural air leaks a r e 
the most f r equen t compl icat ion in mechan i -
cally vent i la ted in fan ts and have b e e n r e p o r t e d 
in a s many as 17—40% of pa t i en t s [5, 15]. 
Tens ion p n e u m o t h o r a x occu r r ed in 14.6% of 
n e o n a t e s in t h e p resen t s tudy. 

O n necropsy , in t raventr icular h a e m o r r h a g e 
has been shown in 4 1 . 9 % of infants mechan i -
cally vent i la ted for hyal ine m e m b r a n e disease 
[5]. In the presen t series, the exclusion of very 
low bir th-weight in fan ts a n d the lack of post-
m o r t e m examina t ion may par t ly exp la in a 
low incidence ( 1 3 . 0 4 % ) of in t ravent r icu lar 
h a e m o r r h a g e . T h e o c c u r r e n c e of in t ravent r icu-
lar h a e m o r r h a g e has b e e n re la ted to hypoxic 
ep i sodes [16]. Pos t -cx tuba t ion a te lec tas is oc-
cur red in 19.5% of o u r cases , a n d 3 7 . 5 % of 
t h e m requi red re-vent i la t ion . A significantly 
h igher f r e q u e n c y of pos t - cx tuba t ion segmen ta l 
or lobar a te lectas is has been o b s e r v e d in naso-
t racheal in fan t s i n tuba t ed via the naso t r achea l 
rou te ( 3 4 . 9 % ) than in those w h o had o ro -
t rachea l in tuba t ion ( 1 1 . 9 % ) [ 1 7 | . A m o n g the 
survivors of o u r cases , only o n e infant devel -
o p e d radiological changes cons is ten t with 
b r o n c h o p u l m o n a r y dysplasia ( B P D ) . H o w -
eve r . in o t h e r ser ies a high inc idence ( 3 6 % ) of 
B P D has been obse rved [12]. T h e use of 
pressure- l imi ted vent i la t ion [4], lower p e a k air-
way p ressu res and insp i ra to ry oxygen concen-
t ra t ion , and shor t d u r a t i o n of ven t i l a t ion , may 
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Mechanical ventilation in newborn infants 87 

Table 4. Comparison of mortality rates in relation to 
various prognostic factors 

Factors 
Infants died/ 

total cases <"/„) 

Birth weight 
5S 2(XX) g 11/24 
> 2000 g 12/17 

Gestational age 
37 weeks 13/19 

> 37 weeks 10/22 

Age at start of MV 
^ 72 h 14/22 
> 72 h 9/19 

Duration of MV 
s= 72 h 16/32 
> 72 h 7/9 

(78.5)* 
(44.4) 

(68.4)' 
(45.4) 

(63.6)' 
(47.3) 

( 5 0 ) " 
(77.7) 

'P < 0.05. "P > 0.05. 

be r e s p o n s i b l e fo r a lower f r e q u e n c y of B P D in 
t h e p r e s e n t ser ies . 

T h e surv iva l r a t e with mechan ica l vent i la t ion 
i nc r ea se s s t r ik ingly with increas ing bir th weight 
a n d m o r e m a t u r e i n f an t s [10]. In the presen t 
s t u d y , survival r a t e s of i n f an t s with b i r th weight 
> 2(HH) g w a s a b o u t 2.5 t imes m o r e than those 
we igh ing < 2000 g. A con t ro l l ed trial has shown 
tha t mechan ica l ven t i l a t ion has s ignif icantly im-
p r o v e d the survival of in fan ts with R D S 
we igh ing > 2000 g . f r o m 15 to 4 3 % [18]. T h e 
survival r a t e in in fan ts with R D S was in 5 2 . 2 % 
in the p r e s e n t s tudy . 

T h e fo l low-up r e p o r t s of in fan ts (especially 
low b i r th weight ^ 15(H) g) surviving vent i la tor 
t h e r a p y h a v e r evea led inc reased f r e q u e n c y of 
lower r e sp i ra to ry t ract in fec t ion [14], with the 
inc idence of m a j o r neuro log ica l a n d intel lectual 
d e f e c t s be ing in the r ange of 1 0 - 2 0 % [12]. 

We a r e p resen t ly fo l lowing u p the surv ivors 
of mechan ica l ven t i la t ion to assess thei r long-
te rm p u l m o n a r y , in te l lec tua l a n d neurologica l 
s ta tus . 
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