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ORIGINAL ARTICLE 

Single step Gastric Aspirate shake test as 
a Screening Procedure for Predicting the risk 

of l\eonatal Respiratory Distress 

by 

H. TJANDRA and E. SARWONO 

(From the Department of Child Heallh, Medical School Airlllllggp 
University/Dr. Soetomo Hospital Surabaya, Indonesia) 

Abstract 

Predicting the occurrence of Neonatal Respiratory Disttress or lRDS ill peri. 
pheral areas before symptoms and signs {�evelop is of utmost importance. since 
an appropriate treatment and management can be performed only in a well-equi­
pped hospital. Many diagnostic ,net hods are used for the prediotion of IRDS, 
yet they reguire elaborate and sophisticated instrumens and technical experts 
wluch usually are not available in Ihe front-line medioal centres. 

In this study, the single-step gpstric aspirate shake (est of Tanswell et al., 
(1977) proves to be all extremely valuable method which should be incorporated 
into the armamentarium of diagnostic tests in the first line 111I'dical centres, as 
10 enable a more well-directed referral system. 

Despite tlze smali number of our IRDS cases, our patients show clinical 
pictures similar to those observed by many other investigators. HoweVl!r, further 

studies lor a more conclusive result are certainly justifJed. 
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Introduction 

The Idiopathic Respiratory Distress 

Syndrome (IRDS) or HyaUine Membra­

ne Uiseasc is a syndrome of neonatal 

respiratory distress mainly aHecNng pre­

mature infants. It 's the most common 

cause of death in their f,irst days of Hfe 

(Auld, 1973; Klaus and FanaroH, 1973). 

Stahlman (1975) stated that Hyaline 

Membrane Disease (HMD) is associated 

with 30 percent of all neonatal death in 

the United States and with 50 - 70% of 

premature deaths. Predicting ,ts occur­

rence in peripheral areas before any 

symptoms or signs manifest is of utmost 

imporlance in a referral system, since 

the survival is Jargely dependent on ear­

ly application of appropr,ate and so­

ph.isticated care which can be perfor­

med only in a better equipped hospital. 

It is now generally accepted that SUf­

factant deficiency and pulmonary im­

maturity are causally implicated ,n the 

pathogenesis of IRDS. Most of the me­

thods in the prediction of IRDS are ba­

sed on these nmportant findings: the 

Lecithin - Sphingomyelin ratio as descri­

bed by Gluck et a"- (1971; 1974), foam 

stability test for amniotic fluid of Cle­

ments and associates (1972), fluorescen­

ee polarization of amnioLic I,ipids (Shi­

nitzky el aI., 1976) etc. Recently cardio­

t.hymic: thoracic ratio js also conside­

red to be useful in predicting the de­

velopment of IRDS (Gewolb et aI., 

1979). 

However, aG! these need elaborate and 

sophisticated instruments and technical 

experts which in most developing coun­

t.ries are not available, especially in tho­

se froni-line medical centres. Tanswell 

et a!. (1977) of Canada have developed 

a very simple modification of Clements' 

method (Olements et aI., 1972) that can 

he used as a bedside pred;ctor of neo­

natal pulmonary maturity, which in our 

api"filion as suitable for those caring new­

born infants in rural areas, e.g. the Com­

munity Health' Centres (Puskesmas). 

This paper is to report the assessment 

of the singlestep gastl'lic aspirate shake 

test introduced by Tanswcll ct a!. (1977) 

in our neonatal ward, Child Health De­

partment Dr. Soetomo Hospital/Medi­

cal Sch"oJ, Univef9'ty of A,irlanga, Su­

rabaya, Indonesia. The clinical pattern 

of IRDS potients will also be briefly 

discussed. 

Materjats and methods 

Newborn infants admitted to the neo­

natal ward of Child Health Department 

Dr. Soetomo Hospital/ Medical School, 

University of Airlang,a, Surabaya, In­

donesia, between January 20, 1979 until 

June 30, 1979 were taken at random for 

this stucy. Gastric aspirate samples we­

re obtained wjthin one hour after birth. 

Care was taken as to have the gastric 

aspirate free from blood and / or meco­

nium contamination. And the volume of 

gast"ic aspirate should be mi'nimal'ly 

one m1, 

The gastric aspirates were obtained 

by passing a no. 10 Fr. polyethylene 
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suction catheter with a mucus trap (Te­
rumo Safeed De Lee suc�ion catheter 
with a mucus trap) through one of the 
nostrils into the stomach, 

Half (!, ml of gastric aspirate was pi­
�tted into a clean lOX 110 mm test 
tube contaiRing 0.5 ml 0.9% saline and 
I ml 95% ethyl alcohol. . The tube was 
corked with a clean rubber stopper and 
shaken vigorously for 15 seconds by the 
clock and then placed verticaiJy ,n a test 

I'REPARA nON: 

Gastric aspirate 0.5 mt. 

Lube rack for 15 minutes before reading. 
The aidiquid -interface was examined for 
Lhe precence of small bubbles. The me­
thod of interpretation was done accor­
ding to TansweH et al. (1977). 

Bubbles covering greater than two­
third of the liquid surface was interpre­
ted as a positive test, one-third to two­
third an intermediate test, and one-third 
or less a negative test. The method and 
i'nterpretation are shown in F�gure 1. 

0,9% Saline 0.5 mt shake - 15 seconds. 

95% Alcohol 1.0 ml. read - 15 minute 

0/3 0 
negotive 

1/3 0 
intermediate 

2/3 

• positive 

3/3 

FIGURE 1 Single dilution shake test. Met/lOci and interpretation. (Adapted }rom Tan­
swell et al. Arch. Dis. Childh. 52: 5¥1-544; 1977) . 
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Gestational age was estimated by cli­

nical a,"essment of Dubowitz et aI., 

(1970), and c\assi[ication of low-birth 

weight was assessed us-ing the Iiotra-ute­

rlne growth chart of Lubchenco et aI., 

(1972). 

The diagnosis of IROS was made if 

the infant satisfied all of the following 

five crileria (modification of Baden et 

al.. 1972): 

I. Respiratory rate> 60 per minute. 

2. Intelcostal and/or substernal retrac­

tion' scored more than 4 according 

to Silverman and Andersen (1956). 

3. Decreased inspiratory breath sound. 

4. Cyanosis rin room air. 

5. Ch�st X ray compatible with IROS. 

The ."verity of the disease was clas­

sifiied after the criteria of Downes et aI., 

(1970) (Table I). 

TABLE I: Clinical Respir(/fory Distress Scorillg System 

s c 0 R E 
I 

0 

Respiratory rate (per min.) 60 

Cyanosis None 

Rel1'3Clions None 

Grunting None 

Air entry'" (crying) Clear 

The I R OS score is the sum of the 

individual scores for each of the five 

observations. 

Air entry represents the quality of 

-inspiratory breath sounds as heard in 

the mid-axillary line. 

(Adapted from Downes et aI., Clin. 

Pediatr. 9 : 325 - 331, 1970). 

Score equa'l to or less than 5 mild 

moderate. 

10 severe. 

I 
I 

I 
2 

60 - 80 > 80 or apneic episode 

In a ir. In 40% 02 

Mild Moderate to severe 

Audible with Aud�ble without s�e-

stethoscope. Ihoscopc 

Delayed or dec-

\ reased Barely audible 

Statistical analysis using Fisher's 

r.xact test and Chi-square test were done 

for the relationships between lRDS 

and mode of delivery, and Apgar score 

respectively. 

Results 

Totally ]03 gaslric aspirate samples 

were obtained for the single-step .shake 

tost exam1nation. Eight samples were 

d·iscarded either because of inadequate 

samples (less than 1 ml) or because of 

contamination wilh blood and lor me-
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conium. as recommended by Clements 

d al.. (1972). 

The total number reliable for analy­

�is was therefore from 95 newborn in­

fants. consisting of 52 males and 43 
females, with gestational ages ranging 

from 28 to 41 weeks. 

Figure 2 shows the single-step gastr�c 

aspirate shake test resuats from 95 new­

born infants. plotted against the gesta­

tiqnal age and clinical outcome. There 

• • 

o 
o 

;;; 

NEGATIVE 

were 26 :infants with gestational 3Jge" 

equal to or less than 32 weeks. Of thes", 

none of the 13 ,infants with a positiVe 

test developed respiratory distress; 50 

did one infant wath an intermediate 

shake lest. All 12 infants with a nega­

tive shake test developed respiratory 

distre" syndrome (IROS). AN those 

wdth gestational ages of more than 33 

weeks (69 infants) showed a positive 

shake test and none suffered from res­

piratory distress syndrome. 

;;; � 0 

::3 :s 
INTER-

POSITIVE MEDIAfE 

.......... 

: :::.::: �:. 

FJG.2! Shake lesl results with clinical outcome ill 95 lIewburn ill/allis 

£::,IROS. 

o Non-IROS. 
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TABLE 2: Cl{lsi{iclltion of prematurity 0/ 

in/allts Iv.hose gestationul age� 

were less tlum 32 weeks 

All ;ufants whose gestational ages 

were less than 32 weeks. either IRDS or 

non-IRDS were preterms and were 

A.GA (Appropriate for Gestational Age) 

(Table 2). Infants 

IRDS 

NON IRDS 

4750 
4500 
4250 
4000 
3750 
3500 
3250 
3000 
2750 
2500 
2250 
2000 
1750 
1500 
1250 
1000 
750 
500 

AGA SGA 

12 0 

14 0 

. 

. 

. 

1-'1-' 

-

Fig. 3 shows the distribution of the 

gesta�ional ages of IRDS and non-IRDS 

infants by plotting them in the intraute­

rine growth chart of Lubchenco et al.. 

(1972). 

-

90 '/. 

I a / 

•• u ••• • ••RU_ ••••• • _ _  •• 

PRE-TERM TERM POST-TERM 

FIG. 3: Distributioll 0/ geslaliollai {Ige 01 IRDS ami lIolI-IRnS all flU! 

illfrallieril1e growth chart 0/ LlIbel/cueD et (If (1964) 
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Eight of the IRDS ;nfants were males, 

and 4 females; whereas the sex ratio of 

the 14 non·IRDS was 7 males to 7 fe­

males. Crable 3). 

TABLE 3! Classification 0/ ;/l/mI1S wilh ges­

tational ages less ,hall 32 weeks 

according 010 se� 

Infants S I 9 I 

, 

IRDS 8 4 

Non IRDS 7 7 

Five "f the 12 JRDS infant> were 

physiologically delivered (Vertex, Oc­

ciput Anter:ior Pre.sentalion). in contrast 

to 11 01 the 14 infants of the non·lRDS 

(Table 4). 

Seven of the pathologicalily delivered 

lRDS lin [ants consisted of 2 cesa"rean 

cc.s.lrean sections and 5 breach delive· 

ries. 

TABLE 4: Mode of del·ivery 0/ iII/alliS wllo­

se gestational ages were less (hall 

32 weeks 

I 
D el i v c r  y 

Infants 

, Normal Abnormal 

IRDS 5 7 

---
Non IROS tt 3 

I 
Fisher's exact tesl: p > 0.05 

There was ,1 striking difference bet· 

ween those IROS and non·JRDS infants 

with regard to their Apgar scores. Nine 

of the IRDS iofaots had an Apgar score 

equal to or less than 5 in the first mi­

nute, O� the contrary, only 5 non·IRDS 

'nfants had an Apgar score equal to or 

less than 5, and the Apgar score of the 

other 9 were more than 6 in the first 
minute (Table 5). 

TABLE 5: Apgar Scores of in/ants with ges· 

tational ages less tlWII 32 weeks 

Infants 

IRDS 

I Non IRDS 

I 
Firs: :inu,e l Apga: ':0« 

�_3_ 5 9 

Chl-squf.lre lest: OF - 1 P > 0.05 

The Downes score of each IROS -in· 

hntti was equal to or more than 7. All 

died except one whose Downes' score 

was 7. The di'slribution can be seen in 

Table 6. 

TABLE ('! Downes' scores 0/ the 12 I RDS 

iII/allis and their mortality 

Downes' Number of 
Died 

Score cases 

7 4 1 

8 2 2 

9 5 5 

---
10 1 1 
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Discussion 

The results from this study and pre­

vious studies (Cowett et al.. 1975; 

Evans. 1975; Mukherjee et al.. 1974; 

Sproule et al... 1974) indicate that the 

gastric aspirate shake test and ,ts modi­

fications are very useful ,n assessing 

lung maturity in preterm infants. there­

by in the prediction of the occurrence 

o[ lRDS. Not only that this singlestep 

gastric aspirate shake test enhances the 

simpH'city of the method. it also retains 

the reliability. This is very important 

in peripheral areas where laboratory 

facilities and technical experts are scar­

ce. while the treatment and management 

of IRDS need an immediate and appro­

priate care which only a well-equipped 

medical centre could provide. In the 

early prediction of IRDS ,in preterm 

infants in one hand. and the need to 

select them as either not to burden the 

parents or to prevent unnecessary mo� 

therbaby separation on the other. this 

single-step gastric aspirate shake test 

indeed may play a very important and 

decissive role. 

AU 12 infants with negative shake 

tests developed respiratory distress syn­

drome. and no respiratory symptoms 

developed in all the other 82 infants 

(Fig. 2). Th·is shows the exactness and 

reliability oi this simple test. The only 

one infant with an dntermediate shake 

lest shows no respiratory symptoms. 

Intermediate shake test ind,icates a subs­

tanti'al probability that the infant will 

experience some respiratory difficulty 

(Olement' et. al.. 1972). Evans and 

Glass (1976) slated that an dntermed;ate 

shake test is associated with lRDS ill 

about one-hal! of the cases. It is there­

fore .. ecommenled to keep premature 

infant with an intermed·iate sha·ke test 

for a close clinical observation. and not 

to be referred immediately. The single­

step gastric aspirate shake test. ,n the 

authors' opinion. is for the time being 

the simplest. easiest. rapid and most 

inexpensive procedure which should be 

incorporated anto the armamentarium 

of d·iagnostic test in those first-line 

health centres to enable a more well-di­

rected re(erral system. 

The technique .is very simple. and 

the equipments are not dofficult to be 

prepared in a front line health centre 

like Community Hea-Jth Centre or Pus­

kesmas. With little practice it is not too 
difficult to insert the polyethylene suc­

ti'on tube into the -infant's stomach. The 

sllcLion of the g;astric aspirate requires 

more eftort and skill. It should be done 

very gently and carefully. If after seve­

ral attempts the gastr�c aspirate fails to 

come up. it would be better to wail (or 

a few minutes rather than to suck for­

cefuUy. While awailing. put the infant 

on h;s left or right lateral position be­

fore trying again. Notw,'!hstanding all 

these. with practice. patience. and gen­

tle hards. it wou'ld not be too difficult 

to obtain the gastric aspirate. 

Although this si'ngle-step gastric aspi­

rate shake test is very s'mple. the tech­

ni,!ue is extremely important. There are 

several conditions under which the test 

J 
11 
I 
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should not be used. According to Cle­

ments et al.. (1972) who invented the 

Niginal foam stability test of the afinc­

otic f1u·id from which this test is deri­

ved, a number of factors deserve careful 

consideramon : 

1. The f,inal concentration of alcohol is 

critIcal and the volume used must 

be carefully measured. 

2. Commercially isotonic saline used 

must be supplied in screwcapped 

botties. 

3. Tho gilass lube must be clean, wi­

thout remnants of soap, serum or 

biolngic fluids. 

4. Evaporation from the foam could 

decrease the stabilLty in a hot dry 

room. The clean rubber stopper 

used is to minimize this evaporation. 

5. It is essential not to move Lhe tube 

after the foam is produced. 

6. If readings are missed, do not att­

empt to retrieve results by shaking 

Ihe tube for Ihe second time. 

7. The test should not be used when 

meconium is present in the gastric 

aspira Ie or when there is blood in at. 

Each of the 12 IRDS infants had a 

gestaticnal age of less than 32 weeks. 

Thlis j·s inaccordance with the results of 

many investigators (Taylor, 1971; Mil­

ler and Frutakul, 1968; Schaffer and 

Avery, 1977), who observed that the 

incidence of IRDS increases progess,­

vely wit" decreasing gestational age, 

especiaJly when it is below 34 weeks 

gestaticlJ It has been stated that IRDS 

develops only in infants who are of 

gestatlOlIal ages less than 270 days 

(38!/:2 weeks) (Usher in Auld et al .. 

1972). The overall incidence of JRDS 

in Usher's neonatal ward ranged from 

I - 2% of all live birth, 20% of a'll low­

birth-weight .infants and 35% of low­

birth-weIght infants of appropriate 

weight tor gestational age. I'll our neo­

natal ward, the incidence lis about 

2.8% of all low-birth-weight infants 

(Sarwono, 1979). 

All cf our infants whether the JRDS 

or no�-IRDS arc preterm infants belo­

nging to the AGA. None belongs to the 

SGA infants (SmalL for Gestational 

Age) (Fig. 3). It is not easy to explain 

why allmost the same number of preterm 

infant,; an this study did not suffer from 

IRDS. Cook (1975) stated that the ap­

pearance of surfactant can be accelera­

�cd by certain intrauterine stresses such 

as infections, and pharmacologic agents 

e.g. heroin, corticosteroids and thyroxin. 

Naeye ct aI., (1971) were of the opinion 

that intrauterine infection appears to 

give protection against IRDS. Stahman 

(1975) considered that chronic type of 

stress appears to be associated with a 

low incidence of HMD, perhaps as a 

result of premalurely induced lung rna­

luraLion We suggest that factors ascri­

bing to chronic intrauterine infections 

which in developing countr.ies are not 

rarely encountered might be the expla­

nat..ion. Racial factors might also be one 

of the reasons for the low incidence 01 

IRDS in our preterm infants. This opi­

nion has also been put forward by 

Schaffer and Avery (1977). 
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Evans and Glass (1976) and Taylor 

(1971 ) observed a predilection of IRDS 

for males. According to Schaffer and 

Avery (1977) IRDS is found nearly twi­

ce as common j"n males as females. 

Despite the small number of our lRDS 

patients males are exactly twice as ma­

ny females. 

The risk of HM D ascribed to cesa­

rean section is sti'll controversial at the 

present. Casearean section", considered 

to be associated with an increased inci­

Jence of IRDS (Graven et aI., 1966; 

Usher et aI., 1964; Usher in Auld et aI., 

1972). T"'is is probably related to cer­

tain underlying indication for the ope­

ration, such as maternal hemorrhage or 

[etal hypoxia. Inadvertant hypotension 

caused by maternal anesthesia may also 

play a role, (Evans and Glass, 1976). 

Auld (Auld et aI., 1972) himself did not 

think lilat cesarean section, per se. pre­

disposes an infant to IRDS. Only 2 of 

the 7 abnormal deliveries in our IRDS 

;nfants were deloivered by cesarean sec­

tion. The difference between abnormal 

and normal deliveri"es re:lated to IRDS 

and non-IRDS in this study is not sta­

tistically significant (p > 0.05). 

Hypoxia, asphyxia and acidosis are 

considered to predispose to the develop­

ment of IRDS (Auld. 1973; Bada et aI., 

1977; Evans and Glass, 1976; Linder­

kamp et aI., 1978; Schaffer and Avery, 

!977; Taylor, 1971). If only marginal 

amounts of the surface active compo­

. unds are present, production is apparen­

tly scgnif,icanVly decreased by various 

forms of cellular injury includi'n!l hypo-

xia, acidosis etc, This situation is found 

in the preterm infants with low Apgar 

scores, and 's clearly illustrated ·in our 

I RDS fnfants. Nine of the 12 IRDS 

infants show first minute Apgar scores 

of less than 5. 

However, the difference between the 

Apgar scores of IRDS and non - IRDS 

in our study is not statisticaNy signif,­

cant (p > 0.05). Further study compri­

sj'ng a Inrge number of cases seems to be 

justified. 

On c1assssifying the 12 lRDS infant.s 

using Downes' score, all belong to seve­

re IRDS (score equal to or more than 

7). Downes et al., ( 1970) stated that at 

12 to 1 8  hours of age, the score provi­

ded ail estimate of prognosis. Infants 

who have scores of 8 or more suffered 

a 1 00% mortality. No 'nfant who sco­

red less than 6 died, but several did 

exhibit severe lRDS with scores of 7 

or morc during the subsequent one to 

two days. This is the prognosis in a 

weUeqwipped hospital. The mortality 

of our cases is accordance w.ith the re­

sults of Downes et aI., (1970). 

Since all infants with ncgative singIe­

step gastric aspirate shake tests ,n this 

study developed severe respiratory dis­

tress syndrome (Downes' score of 7 or 

more), it is suggested that premature 

infant with a negati"ve shake test should 

be immediately referred without delay. 

It is therefore conceivable that the re­

sult of single-step gastrk aspirate shake 

test alone is enough for the doctor in 

perjpheral areas to decide whether an 

.infant shou'ld be referred or not. 
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