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Recent investigations have shown 
th a t  Myxovirus parainfluenzae types 
1—3 and the RS virus are the com­
monest causative agents of acute res­
p iratory  illness in infancy and early 
childhood. The aetiological role of 
these viruses in the croup syndrome 
has been proved [1 —19].

In  a previous report [17] virologi- 
cal and serological investigations con­
cerning 416 infants and young chil­
dren suffering from nondiphtheritic 
croup (pseudo-croup) were published. 
The cases were adm itted to  the 
Oto-rhino-laryngological D epartm ent 
of this Hospital in the one-year period 
beginning in November, 1963. In  the 
present report the corresponding cli­
nical experience is detailed.

V ir o lo g ic a l  F in d in g s  
in  D if f e r e n t  Cl in ic a l  G r o u p s

Virus isolation was attem pted from 
423 specimens including 416 p haryn ­
geal and 7 tracheal swabs obtained 
from a to ta l of 416 cases. We succeed­
ed in isolating virus from 261 speci­
mens (61.7 percent) (Fig. 1). The iso­

lation ra te  was over 60 per cent for 
children from 6 months to  6 years of 
age; i t  was the highest from  1 to  3 
years of age, whereas substantially  
lower both  under 6 m onths (50 per 
cent) and  over 7 years (40 per 
cent).

Based on the severity o f the  clini­
cal course the children were divided 
into four groups. Group I  (48 cases) 
was characterized by a sudden attack, 
occasionally recurrent a ttacks, of dys­
pnoea, occurring in most cases a t  night. 
The a ttack  subsided as suddenly as 
it  had begun. Catarrhal symptoms 
and fever were absent, voice of 
speaking and weeping was clear. 
Thus, the  syndrome said to  be cha­
racteristic of pseudocroup was observ­
ed. Virus was isolated from  27 
children of this group (56.2 per cent).

The cases included in  group II  
(285 cases) showed ca tarrhal symp­
tom s characteristic of rh initis, pha­
ryngitis and/or bronchitis, often 
hoarseness and hypertherm ia in addi­
tion  to  the symptoms shown by 
group I. The stenotic sym ptom s were 
transient. Virus was isolated from 
172 cases (60.3 per cent).
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284 V. Major: Nondiphtheritic Croup

The children w ith p ro tracted  dys­
pnoea, which occasionally lasted for 
several days, were classified into 
group I I I  (74 cases). In  th is group 
insp irato ry  retractions, cyanosis and 
circu latory  disturbances were com­
mon. As a result of energetic conser­
vative  treatm ent the  sym ptom s gra­
dually  subsided. Tracheotom y proved 
to  be unnecessary. Virus was isolated 
from  53 cases (72.8 per cent).

The m ost severe 9 cases were clas­
sified in to  group IV. In  these cases 
stridor, dyspnoea and cyanosis became 
more pronounced in spite of the usual 
trea tm en t. Because of respiratory and 
circulatory  failure tracheotom y had 
to  be performed. All these cases 
yielded virus.

I t  should be noted th a t  the  isola­
tion ra te  for groups I —IV  was di­
rectly  related  to the severity of illness.

Of th e  416 cases 282 were prim ary 
a ttacks, whereas 103 children had 
had croup attacks earlier. In  66 cases 
these had  occurred before the  present 
study  was begun, whereas 31 children 
were repeatedly adm itted  during the 
period under study, 68 tim es alto­
gether. The isolation ra te  was 64.1 
per cent for the prim ary cases, 59.7 
per cent for the recurrent cases.

The aetiology was established both 
by isolating the agent and dem onstrat­
ing an tibody  response in  128 cases, 
solely b y  virus isolation in 133 cases. 
In  58 cases yielding no virus, antibody 
response to  one or another virus was 
dem onstrated. In spite of this, these 
cases cannot be accepted to  have 
been caused by the corresponding 
virus because, owing to  the  hospitali­

zation, the  children m ight have been 
infected by viruses unrelated to  their 
ac tual illness.

Cl in ic a l  Ob ser v a tio n s

Age and sex. D istribution of the 
cases by  age and sex is presented in 
Fig. 2. In  accordance w ith literary  
d a ta  th e  pseudocroup syndrom e was 
m ost frequent among children from 
6 m onths to  3 years of age. One-year- 
old children were most affected. More 
boys th an  girls were affected (67 and 
33 per cent, respectively). The m ajo­
rity  o f th e  cases occurred during the 
cold season.

History. Anamnestic da ta  are pre­
sented in  Table I. I t  is seen th a t 
a ttacks o f pseudocroup had  often 
been preceded by catarrhal symptoms. 
Cough, hoarseness and coryza had 
been observed in 85, 42 and  13 per 
cent, respectively. Forty-three per 
cent of the  children had had  fever.

In  pseudocroup of infectious origin 
respiratory stenosis is due to  inflam ­
m atory oedema of the subglottic 
area and/or infection-induced laryn ­
geal spasm . The severity of the  clini­
cal m anifestations depends on the 
relative partaking of these tw o fac­
tors, the  severity of the infection and 
the immunological status of the 
patient. In  mild cases the spasm, in 
severe cases the oedema, accounts 
for the  laryngeal stenosis.

The length  of the period from the 
first ca tarrhal symptoms to  the  ap ­
pearance o f stenotic symptoms was 
in close correlation with the  further
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286 V. Major: Nondiphtheritic Croup

T a b l e  I

S y m p to m s in tro d u c in g  th e  c ro u p  syndrom e

Clinical category
No. of
cases Cough H oarseness Coryza Fever

I 48 77* 25 10 —

i l 285 86 46 16 50
h i 74 93 45 7 46
IV 11 73 36 9 64

Total 418 86 43 13 44

* p e r  c en t

T a b l e  I I

F e v e r  re la te d  to  c ro u p  synd rom e

Clinical category
N o. of F ever

N o fevercases
< 37 .5° 3 7 .5 -3 8 .5 ° >38.5°

I 48 — — ___ 1 0 0

и 285 28* 52 9 11
i n 74 18 62 13 7
IV 11 - 45 55 -

Total 418
22 48 1 0

20
80

* p e r  c e n t o f  cases

T a b l e  I I I

L eucocy te  c o u n t in  cases w ith  c ro u p  syndrom e

Clinical category No. of cases
L eucocyte count

4 0 0 0 -8000 8000 -10 ,000 10,000-15,000 >  15,000

I 48 50* 27 19 4
и 285 49 23 20 8

h i 74 47 20 23 10
IV 9 11 33 33 22

T ota l 416 48 23 21 8

* p e r  c e n t o f  cases
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clinical course. I f  the  stenotic sym p­
tom s appear simultaneously with the  
catarrhal ones or even precede the  
latter, the child will be adm itted to  
hospital early, often in the first hours 
of illness. In  m ost of these cases 
dyspnoea soon subsides and the clini­
cal course is mild. Slowly developing 
stenotic symptoms, on the other hand, 
are usually followed by a more p ro ­
trac ted  and more severe course. In  
group I  77 per cent of the cases were 
hospitalized on the first day of illness, 
whereas 66 per cent of the children 
included in group II , I I I  and IV were 
adm itted more th an  one day afte r 
onset. Indeed, stenotic symptoms in 
group I  were m ainly spastic in cha­
racter, whereas in the other groups 
oedema played a  more substantial 
role.

Forty-three per cent of the patients 
had had fever before admission. In  
the hospital fever was registered in 
80.2 per cent. The degree and duration 
of fever was in general directly related  
to  the severity of the clinical course 
(Table II). In  group I  fever was ab ­
sent, whereas all children in group IV 
had fever; in 5 o f the  9 cases fever 
exceeded 38.6°C.

Haematological findings. Leukocyte 
count (Table I I I )  was elevated in 52 
per cent; it  exceeded 10,000 per cu. 
mm and 15,000 per cu. mm in 30 and 
8.1 per cent respectively., However, 
the  leukocytosis showed no correla­
tion  with the clinical course. I t  ex­
ceeded 15,000 per cu. mm in a  few 
very mild, afebrile cases as well.

Bacteriological tests. From 59 th ro a t 
secretions (14.1 per cent) pathogenic

bacteria were isolated: 24 Staphylo­
coccus aureus haemolyticus (coagulase- 
positive), 23 Streptococcus haemolyti­
cus, 2 Diplococcus pneumoniae and 
10 strains belonging in the  Entero- 
bacteriaceae family (E. coli, Ps. pyo- 
cyanea, Proteus and Klebsiella). The 
actual role of these bacteria is ques­
tionable, considering th a t, 52 ou t of 
the 59 cases recovered w ithout aimed 
antibiotic therapy and virus was iso­
lated  from  these cases a t the  same rate 
as from  bacteriologically negative 
cases.

The low incidence of positive bac­
teriological findings excluded prim ary 
bacterial aetiology in a great m ajority  
of the  pseudocroup cases under study. 
Nevertheless, bacteria m ight have 
played a role in the complications.

Complications. The complications 
observed in the present s tu d y  have 
been summarized in Table IV. I t  
should be emphasized th a t  m ost of 
these were only regarded as compli­
cations from the point of view of the 
laryngologist. I t  is well-known th a t 
the viruses isolated in th e  course of 
this study  are capable o f causing up ­
per and lower respiratory  disease 
w ithout any concom itant infection. 
Adenoviruses may even cause lym ­
phadenitis. The commonest “ compli­
cations” observed into four groups, 
such as (i) upper respiratory  catarrh;
(ii) bronchitis (catarrhal or spastic);
(iii) “ bronchopneumonia” (true bron­
chopneumonia, peribronchitis and 
empyema); (iv) otitis m edia and (v) 
lymphadenitis. The frequencies of 
these complications are presented in 
Table IV.
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T a b l e  IV

C o m p lica tio n s associated  w ith  th e  c ro u p  syndrom e

T h ro a t secretion

N o. of
cases

Com plication
No

compli­
cationV irus

Pathogenic
bacterium

U pper res­
piratory- 
ca tarrh

Bronchitis
Broncho- ' 

pneum onia
Otitis
media

L ym ph­
adenitis

Positive
Positive 29 76* 62 17 10 7 17

Negative 225 81 56 5 6 4 17

Negative
Positive 30 80 30 10 3 10 13

Negative 132 86 41 2 l И 7

Total 410
82 50 5 5 7

14
86

* p e r  cen t o f  cases

T a b l e  V

C o m p lica tio n s  associa ted  w ith  in fections due  to  th e  m o s t freq u en tly  iso la ted  v iruses

Virus No. of
cases

Upper
respiratory

catarrh
Bronchitis Broncho­

pneumonia
Otitis
media

Lymph­
adenitis

Parainfluenza 3 89 75* 55 3 6 3
RS 60 90 66 8 7 2
Adenovirus 46 100 39 9 7 9
Parainfluenza 2 42 100 36 5 7 —

Haemadsorbing viruses 15 100 47 - 7 -

Total 252 86 49 5 7 3

* p e r  c en t o f  cases

In  one case m axillary sinusitis, in 
two cases enteritis was observed. 
Occasionally, stom atitis was present. 
Only 13.7 per cent of the  cases were 
free o f complication.

For fu rther analysis of the  compli­
cations the  cases were divided into 
two m ain groups, a virologically 
positive and a virologically negative 
group. B oth  of these groups were

subdivided according to the result of 
bacteriological cultivation.

There was no significant difference 
among th e  groups in the frequency of 
the above listed complications. Never­
theless, bronchitis, bronchopneumo­
nia and  o titis media occurred in the 
group o f children yielding both virus 
and pathogenic bacterium. In  the 
double-negative group there was no
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significant difference in this respect 
between the  children giving positive 
antibody response to  one or another 
of the viruses under study on the one 
hand and the children either seronega­
tive or no t tested for antibody res­
ponse on the other.

In  Table V the virologically posi­
tive cases are subdivided according 
to  the isolated virus. Upper respira­
to ry  catarrh  was frequent, irrespec­

tive of the virus (except for parain ­
fluenza type 3 infections which were 
less frequently associated w ith upper 
respiratory catarrh). The lower respi­
ratory  trac t was affected in abou t half 
of the  cases; in accordance with 
literary  data, bronchitis occurred most 
frequently (66 per cent) in the  group 
yielding RS virus. Bronchopneum o­
nia was somewhat more frequent in 
the  RS and adenovirus groups th an

T a b l e  V I

R ecu rren t a t ta c k s  in  th re e  ch ild ren

Case
No. Initials Attack Age,

month
Clinical
category Virus isolated Antibody

response* Complication

1 N. Zs.

1st 10 i l No Parainfl. 2 
0/32

Pharyngitis, bronchitis, 
otitis media

2nd 11 i l Adenovirus N. t.** Bronchitis, otitis media 
Bronchopneumonia, 
Empyema

1st 9 I No Parainfl. 3 
0/64

Pharyngitis, bronchitis

2 D. G.
2nd 12 i l Parainfl. 3 N. t. Pharyngitis, bronchitis 

lymphadenitis

3rd 16 h i RS N. t, Rhinitis, pharyngitis, 
bronchitis

1st 49 i n No N. t. Pharyngitis, lymphade­
nitis

2nd 50 i l Parainfl. 3 N. t. Spastic bronchitis

3 B. A. 3rd 51 i l No N. t. Spastic bronchitis

4th 52 i l Parainfl. 3 N. t. Spastic bronchitis 
Empyema sinus maxil- 
laris

* N u m e ra to r: rec ip rocal o f  th e  ac u te -p h a se  t i tre , d en o m in a to r: re c ip ro c a l o f  the 
co nva lescen t-phase  ti tre

** N o t te s ted
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elsewhere. The incidence of otitis 
media showed no relationship to  the 
shedded virus (extrem e values, 5.6 
and 7.1 per cent), whereas most of 
the  lym phadenitic complications oc­
curred in association w ith adenovirus 
infections.

Recurrent attacks of pseudocroup. 
The numerical d a ta  of recurrent a t ­
tacks have been presented in the in tro­
duction. In  Table V I virological and 
clinical characterization of three re­
current cases is presented. These 
were twice, three tim es and four times, 
respectively, adm itted  w ith a diag­
nosis of pseudocroup during the one- 
year period of this study.

Case N o. 1. Tw o a t ta c k s  occurred  a t  an  
in te rv a l o f  one m o n th . D u rin g  th e  f i rs t  
a t ta c k  p a ra in flu en za  ty p e  2 in fec tion  w as 
ev idenced  serologically , d u rin g  th e  second 
a t ta c k  ad en o v iru s  w as iso la ted .

Case N o . 2. T hree  a t ta c k s  occurred  a t  
th re e -m o n th  a n d  fo u r-m o n th  in te rv a ls . 
D u rin g  th e  f irs t a t t a c k  th e  in fa n t gave a  
s ig n if ic a n t a n tib o d y  re sp o n se  to  p a ra in ­
f lu en za  v iru s  ty p e  3. D u rin g  th e  second 
a t ta c k  th e  p a tie n t h a rb o u re d  p a ra in flu ­
en za  ty p e  3 v iru s  d esp ite  th e  s till p ers is ting  
h o m o ty p ic  an tib o d ies . A t th e  th ird  ad m is­
sion R S  v iru s  w as iso la ted .

Gase N o. 3. F o u r  a t ta c k s  o f  stenosis 
m a in ly  sp a s tic  in  c h a ra c te r  occurred  w ith in  
fo u r m o n th s . T he a t t a c k s  subsided  soon. 
A t th e  second a n d  fo u r th  adm issions 
p a ra in flu e n z a  ty p e  3 v iru s  w as iso la ted . On 
th e  o th e r  tw o  occasions we failed  to  iso late 
v iru s . U n fo rtu n a te ly , conva lescen t-phase  
se ru m  sam p les w ere n o t  te s te d  in  th is  case.

Cases No 1 and No 3 confirm the 
literary  data, suggesting th a t  the 
circulating antibody does not exclude 
homotypic reinfection.

I t  should be noted th a t case No 3 
showed spastic bronchitis a t each of 
the second, th ird  and fourth adm is­
sions. On the last occasion X -ray 
exam ination showed empyema in the 
m axillary sinus. Since this had been 
cured by  appropriate therapy, no 
fu rther a ttacks of pseudocroup have 
occurred.

Possible role of constitutional factors. 
Pseudocroup often develops w ithout 
hypertherm ia and catarrhal sym p­
toms. Occasionally neither virus nor 
pathogenic bacterium can be isolated. 
For th is reason we have concentrated 
upon the  constitutional factors: exu­
dative diathesis (pasty constitution) 
and eosinophilia, both being consider­
ed to  be allergic phenomena. P as ty  
constitution was found in 10.5 per 
cent and in this respect there was no 
difference between prim ary and recur­
ren t cases. Eosinophilia (i> 3 per 
cent eosinophils) was found in 16 per 
cent.

Differential diagnosis. From  the  
differential-diagnostic point of view 
diphtheritic  croup raised no problem, 
for we had  observed no such case 
during th e  preceding 10 years. In  a 
single case differentiation from foreign 
body aspiration presented a problem.

Therapy. In  general, complete rest 
is of great importance. In terventi ms, 
except th e  m ost im portant ones, 
should be om itted. (We endoscopized 
only in doubtful cases, when a correct 
diagnosis could not be established 
otherwise.)

In  the  mildest cases, including all 
the 48 cases of group I, 28 per cent 
of group I I  and 4 per cent of group
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I II , only sedatives, expectorants and 
humidifying of the  air were applied. 
The cases with more pronounced in­
flam m atory symptoms were given 
antibiotics, first of all penicillin or 
penicillin combined with streptom y­
cin. In  more severe cases wide spect­
rum antibiotics were administered.

The use of cortisone in 44 per cent 
of the children of group I I I  and in 77 
per cent of those of group IV rendered 
tracheotom y unnecessary in the m ost 
severe cases except nine (group IV). 
Cardiac drugs were administered to 
8 cases of group I I I  and 7 cases of 
group IV.

D i s c u s s i o n

The present studies contributed 
further da ta  to  the viral aetiology of 
the pseudocroup syndrome. The cli­
nical picture connected with this 
syndrome m ay be considered hom o­
geneous albeit the aetiology is as 
variable as th a t  of aseptic meningitis.

In  accordance with literary data, 
in different seasons of the one-year 
period under study different viruses 
were predom inant in the pseudocroup 
cases [17]. From  the severity of ill­
ness no conclusion could be drawn con­
cerning the causative virus. Never­
theless, involvement of the lower 
respiratory tra c t was more frequent 
in infections with RS virus th an  with 
other viruses or in cases yielding no 
virus.

Exudative or allergic diathesis ap­
peared to  be of minor importance in 
pseudocroup. Nevertheless, the  con­

siderable frequency of recurrent cases 
support the  view th a t there are  some 
predisposing factors leading to  the 
pseudocroup syndrome in th e  course 
of infections due to any of the  incri­
m inated viruses.

According to  our experience there 
exists a positive correlation between 
the tim e elapsing between th e  first 
catarrhal symptoms and the  appear­
ance of stenotic symptoms, on the  
one hand, and the severity o f the 
clinical course, on the other.

The presence of pathogenic bacte­
ria in a considerable proportion o f the 
cases calls for antibiotic therapy , p a r­
ticularly  in febrile pseudocroup a t ­
tacks affecting infants and  young 
children.

*
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S u m m a r y

In  th e  one-year period beginning 
in November, 1963, 416 infan ts and 
young children showing th e  pseudo­
croup syndrome were adm itted . Virus 
isolation was attem pted from  each 
of th e  cases, taking th ro a t swabs a t 
the  tim e of admission. Tw ohundred 
and sixty-one virus strains were iso-
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la ted . There was no significant rela­
tionsh ip  between the  isolated virus 
an d  th e  clinical m anifestations, ex­
cep t th a t  the lower respiratory tract 
was involved in a higher percentage 
in  th e  cases yielding RS virus. Posi­
tiv e  correlation was found between 
th e  length of the in terval between

the  onset of catarrhal sym ptom s and 
the  appearance of stenotic m anifes­
ta tions, on the one hand, and the 
severity  of the clinical course, on the 
other. The role of predisposing factors 
and associated bacterial infections 
and th e ir antibiotic trea tm en t are 
discussed.
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