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Asthma and croup are both potential causes of life
threatening airway obstruction. We hear a great deal about
the one and little of the other. Yet more of those born in South
Africa today will die of airway obstruction in croup than of
asthma. The reason we adults have so little regard for the
condition is that croup “only affects children”. Once we have
survived childhood we happily forget about the condition,
unless of course it affects one of our own or we become
involved in the care of a child with croup.

Croup has a particularly nasty reputation for doing the
unexpected and many doctors fear having to deal with a case.
It seems to behave capriciously, producing sudden collapse in
children who do not seem to have severe airway obstruction.
However, croup is not like this at all. It is very predictable if
one knows what to look for. It is only when our attention is
focussed on the wrong physical signs that the unexpected
disasters occur. Nurses and physiotherapists play an indis-
pensable role in the management of croup and they often are
in a position to guide the medical staff. The purpose of this
article is to provide nurses and physiotherapists with the
information necessary for the rational management of child-
ren with croup.

THE NAME

Croup describes the clinical syndrome produced by
acute obstructive infraglottic laryngitis, whatever the cause. It
is also referred to as laryngo-tracheo-bronchitis (LTB) but
the simpler term is now generally preferred. At one time all
cases were thought to be due to diphtheria and in many
European countries croup and diphtheria are still regarded
as synonymous terms. They use pseudo-croup to describe
croup associated with other agents.

PATHOPHYSIOLOGY

Airway obstruction in croup occurs from inflammatory
swelling of the larynx immediately below the vocal cords,
hence the name obstructive infra-glottitis. Both the larynx and
trachea show the features of catarrhal inflammation in croup:
shedding of epithelial cells, submucosal oedema, inflamma-
tory cell infiltrate, dilated capillaries, and distended submu-

OPSOMMING

Kroep is die enkele mees gewone oorsaak van dood
deur lugwegobstruksie as alle ouderdomme in aan-
merking geneem word. Die pasient se algemene voor-
koms is 'n uiters onvertroubare gids tot die erns van
die obstruksie in kroep en spesifieke tekens moet ge-
bruik word in die skatting. Hantering word bespreek.
Dit word beklemtoon dat borsfisioterapie spesifiek
teenaangedui word in kinders met kroep wat konser-
watief hanteer word. Maar in kinders by wie 'n kun-
smatige iugweg vir lewensdreigende lugwegobstruksie
ingevoeg was, is gereelde intensiewe borsfisioterapie
noodsaaklik.

SUMMARY

Croup isthe single most common cause of death from
airway obstruction, taking all ages into account. The
patient’s general appearance is an extremely unre-
liable guide to the severity of the obstruction in croup
and specific signs must be used in the assessment.
Management is discussed. It is emphasized that chest
physiotherapy is specifically contra-indicated in con-
servatively managed children with croup. But in child-
ren who have had artificial airways inserted for life
threatening airway obstruction regular intensive chest
physiotherapy is essential.

cosal glands. However it is only the subglottic portion of the
larynx which becomes sufficiently obstructed in croup to pose
a threat to life. The reason for this peculiarity is that submu-
cosal glands are profuse in the subglottis but relatively sparse
in the trachea. It is the distension of these glands which is the
major cause of the airway obstruction in croup.

The small anatomic size of the paediatric airway explains
why young children may suffer life-threatening obstruction
with laryngitis while adults seldom have more than a hoarse
voice.

The degree of airway obstruction with croup varies typi-
cally with the breathing cycle. Air flow is accelerated as it is
sucked thorough the narrowed subglottis. The intra-luminal
pressure drops. The subglottic walls are sucked together and
vibrate - much as the reed of a wind instrument does - pro-
ducing the typical harsh inspiratory nose we call stridor. Noise
is not produced during expiration because the vocal cords
adduct , partially obstructing airflow downstream of the
subglottis, increasing the intraluminal airway pressure and
distending the airway. Crying is associated with vigorous
inspiratory efTorts which increase intraluminal suction
pressure and the degree of airway obstruction.

* This is termed the Bernoulli effect after Daniel Bernoulli (1700-82), a Swiss mathematician. He found the sum of kinetic energy (flow)
and pressure energy to be a constant in an ideal gas under conditions of steady flow. In other words, when the flow rate increases, the
energy carried as kinetic energy in the gas increases and pressure energy (i.e. pressure) drops, It may become markedly
subatmospheric. The Bernoulli effect is put to practical use in Venturi meters, airplane wings, carburetors, etc.

**  The vocal cords have an important function during normal breathing. They open widely during inspiration to facilitate passage of air

into the lung. Failure of abduction in bilateral vocal cord paralysis causes severe inspiratory obstruction. Partial closure during
inspiration facilitates gas exchange by preventing the too rapid escape of air from the lungs.
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CAUSE

Viral infections are the usual cause of croup. Para-in-
fluenzavirusis the most frequently identified pathogen in-viral
croup but any upper respiratory tract viral infection may
produce croup. We are cautious in our use of steroids in cases
ofcroup inCape Town because about 15 percent of our severe
cases are due to herpes simplex laryngitis, the most frequent
cause of croup following measles. Post-intubation croup fol-
lowing physical injury to the subglottis by the use ofan excess-
ively large endotracheal tube during anaesthesia is an
important preventable iatrogenic cause of croup. Bacterial
croup - also know as bacterial tracheitis - from staphylococcal,
pneumococcal or H. influenzal infection is described but is
uncommon. Systemic toxaemia, fever over 39°C, rapid pro-
gression of the illness, purulent secretions or an associated
pneumonia should raise suspicion of it. Diphtheric croup is
now rare but must be considered when croup occurs in an
unimmunised child. Spasmodic croup is a form or recurrent
croup precipitated byviral infections in older allergic (atopic)
children. The name derives from the episodic nature of the
condition. The attacks are characterised by fairly acute onset
and rapid resolution. The pathology appears to be the same
as inviral croup.

A discussion of other causes of laryngeal obstruction is
beyond the scope of this paper: epiglottitis, anaphylaxis, la-
ryngeal papillomata and laryngeal foreign bodies. They are
generally fairly easy to distinguish from croup by history
alone.

CLINICAL FEATURES

The typical case of viral croup is a previously well child
below 2 years of age who develops inspiratory stridor and a
barkingcough a day or two after what seemed to be acommon
cold. In fact there is little else to consider in a child with this
history. Croup is rare over the age of 10 years and children
with spasmodic croup have generally outgrown it by the time
they start school.

Assessment of Severity

The child’sgeneral appearance in croup may completely
mislead one. The apathetic tachypnoeic child with marked
retractions and cyanosis is in obvious need or urgent atten-
tion. What is not intuitively obvious is that a child who appears
to be undistressed can be at as great a risk of suffocation.
Failure to appreciate this fact has given the disease a bad
name. It is only by grading the severity of airway obstruction
in croup according to the following table that serious errors
can be avoided.

At first, the airway obstruction in croup is purely inspir-
atory and accompanied by the characteristic inspiratory stri-
dor and barking cough. Expiratory obstruction occurs as well
when the subglottic obstruction becomes more severe. In-
itially this is detectable only by finding prolonged expiration:
“passive” expiratory obstruction. With increasing severity of
obstruction expiration becomes forced, or “active”, with
visible or palpable abdominal muscle contraction. Sometimes
an expiratory wheeze is heard which may be confused with

asthma in children with grade Il obstruction. A palpable
weakening of the pulse during inspiration (pulsus paradoxus)
is generally present in children with severe obstruction.

Blood gases are of virtually no value in the assessment
of children with croup. Carbon dioxide tension reflects the
patient’s ability to compensate for the airway obstruction, and
does not reflect the degree of obstructionperse.

CLINICAL SIGNS

INSPIRATORY  EXPIRATORY PALPABLE PULSUS
OBSTRCUTION OBSTRUCTION PARADOXUS

SEVERITY

Grade | +
Grade |l + PASSIVE
Grade Il + ACTIVE +

Grade IV Marked retractions, apathy, cyanosis

TABLE: Severity of Airway Obstruction in Croup

MANAGEMENT

The child is managed according to the clinical severity
of the airway obstruction (Table). The majority of children
with croup will require supportive conservative care only.
However, about 10 percent will require an artificial airway.

Supportive Care : Grades | and Il

Children with grade I or Il obstruction are managed
conservatively. Because of the adverse effects of crying in
croup, every attempt is made to keep the child happy. A
parent should remain with the child. He is fed as usual. Any
procedure which may provoke crying, such asblood sampling,
airway suctioning, and chest physiotherapy, is specifically
contra-indicated. Sedation is used if the child cries inconsol-
ably in spite of these measures.

Children with grade | obstruction can be nursed at
home, depending on the course of their illness and access to
transpiration. Those with grade Il obstruction are best ad-
mitted for observation and for adrenaline inhalations Adre-
naline is given half-hourly until the obstruction improves to
grade I, when it is discontinued to avoid any side-effects.
These only occur when inhalations are given to children with
mild obstruction who do not need them. A tachycardia in a
patient with grade Il or more severe obstruction is an indica-
tion for adrenaline, not against its use.

The majority of children with croup show some improve-
ment following adrenaline. Precisely why is not clear. Its big
disadvantage is it brief duration of action. Treatments must
be repeated every 30 minutes or so. They cannot be hurried
and are time consuming. Patience, skill and ingenuity are
needed to avoid precipitating crying with the treatment as this
will, of course, negate it effect.

Artificial Airways

Children with grade 111 or 1V croup are admitted to an
intensive care unit. Adrenaline with oxygen is administered

* One ml of Adrenaline 1/1000 (1 mg) is diluted with one of 0,9% saline and nebulized with oxygen 3-5 I/min. The dose is repeated as

indicated.
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continuously. An artificial airway is inserted as a matter of
urgency when grade 1V obstruction fails to show almost im-
mediate improvement to grade 111 or better on adrenaline.
Grade I11 obstruction which fails to improve to grade Il within
2 hours or so is also treated with an artificial airway.

The choice between tracheostomy and endotracheal in-
tubation is dependent on local conditions. Primary tracheos-
tomy is strongly recommended to units which do not have
wanned humidification, skilled nursing and physiotherapy
available. Tracheostomy is also done for bacterial tracheitis
with profuse purulent secretions, when extensive herpetic
ulceration of the larynx is present, or when subglottic stenosis
is present.

There are 2 major hazards faced by children with artifi-
cial airways in situ: tube dislodgement and obstruction.

Dislodgement occurs by insecure fixation of the tube. It
is particularly important to ensure that tracheostomy tapes
are securely tied. Stitching of the tracheostomy tube to the
skin to the heck is barbaric and completely ineffective at
preventing dislodgement - the skin is too mobile. Care should
also be taken to avoid traction on the tube by humidifier
connections and during procedures. A mask is therefore
preferred over a tracheostomy. The hands should be immo-
bilized initially (we tie them to the cot with stockinette) and
occasional sedation may be employed. However, before using
sedation one must be sure that there is not a specific reason
for the child being unhappy: tube blockage, hungry, wet, etc.
The need for regular sedation usually indicates that one of
these problems is present.

The only way to avoid tube obstruction is through the
use of warmed humidification, through regular aspiration of
sputum and through regular physiotherapy to mobilize and
prevent accumulation of secretions. Endotracheal tubes are
long and narrow and are more dependent on meticulous care
to maintain their patency than are the shorter tracheostomy
tubes.

Sticky secretions always imply inadequate humidifica-
tion. Saline or a mixture of mesna (MISTABRON) in water
maybe used to clear inspissated secretions. The need for them
implies an urgent need for better humidification. They are no
substitute for adequate humidification and should not be
instilled down the airway as a routine measure.
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Mesna is very hypertonic and irritant. It must be diluted with WATER for injection prior to instillation down the airway: 1 part mesna to

4 of water. Saline will not reduce the osmolality of mesna.
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INSTRUCTIONS FOR AUTHORS

Contributions are invited on any topic related to physiotherapy or
rehabilitation. They can be full-length articles or short reports. A full-
length article may be a report of research, a description of an approach, a
literature review ora presentation of a theory. A short report maybe a case
or clinical report, a treatment technique or suggestion.

Contributionswill be considered for publication in thcSouih African
Journal o fPhysiotherapy on condition that they have not been published or
been submitted for publication elsewhere. The Editorial Board of the
SASP reserves the copyright of all material published.

Avrticles are accepted on the understanding that they are subject to
editorial revision.

Articles and Letters to the Editor: Manuscript preparation

* Articles should be restricted to between 2,000 and 2,500 words.

* Copy submitted should be typewritten with double spacing and wide
margins. Word processors may be used provided the typeface isclear and
legible.

* Letters to the editor intended for the correspondence column should be
marked “for publication”. They should not be longer than 400 words.
*A title page should be supplied as a separate sheet and include the

name(s), qualifications and affiliation(s) of the author(s).

*Each article must be accompanied by a summary of not more than 200
words. This should be on a separate sheet. It should be intelligible
without reference to the main text. It must,be in both official languages.

* All abbreviations should be spelt out when first used.

*The metric system is to be used throughout.

* All references should be typed on a separate sheet.

* References should be cited in sequential order. Do not list them alphabe-
tically.

*Referencesshould be identified in the textbysuperscriptarabic numbers.

* References should be set out in the Vancouver style and only approved
abbreviations of journal titles should be used; consult the January issue
of Index Medicus (No 1, Part 1) for details.

*It is the author’s responsibility to verify references from the original
sources.

*“Unpublished observations” and “personal communications” may be
cited in the text, but not in the reference list. Manuscripts accepted but
not yet published may be cited, followed by “(in press)”.

The format for reference is as follows: -

Journals: Not more than three authors

1. Ellison P, Browning C, Larson B etal. A scoring system for the Milani-
Comparetti and Gidoni method of neurologic assessment in infancy.
Phys Ther 198;63:1414-142.

2. Pryor JA and Webber BA. An evaluation of the forced expiration
technique as an adjunct to postural drainage. Physiotherapy

, 1979;65(10):304-307.

Books:

1. Maitland G D. Vertebral Manipulation. 4th ed. London: Butterworths,
1977:24.

2. Lipow HW and McQuitty JC. Cystic Fibrosis. In: Rudolf AM, ed.
Pediatrics. Norwalk, Connecticut: Appleton-Century-Crofts,
1982:1433-1440.

Tables and figures should be kept to a minimum and be on
separate sheets.

* Each table should be numbered and have a clear title. Tables should not
repeat material stated in the text. All tables and figures must be refer-
enced in the text in sequential order.

* Figures should be in black ink on stiff white paper. The lettering should
be done professionally or by means of a stencil to allow for reduction in
size.

* Photographs should be of good quality on glossy paper. Human subject
must not be identifiable or their pictures must be accompanied bywritten

‘ permission to use the photograph.

*All illustrations should be clearly marked on the reverse side with arabic
numerals, author's name and article, and an indication of the top side.
All legends must be typed on a separate sheet.

*If a figure has been published before, the author must submit written
permission from the copyright holder to reproduce the material.

Manuscript submission
* A covering letter, which must include the signature of each co-author,
should accompany each manuscript.

*The original copy of the paper aswell as two copies, must be submitted.
A further copy of the manuscript should be retained by the author.

* Permission to reprint figures or extracts from other publications should
be included with the manuscript on submission.

Reprints

Only orders for 100 0r more reprints can be accepted and should be
arranged before publication.e
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VOORSKRIFTE VIR OUTEURS

Bydraes word versoek oor enige onderwerp wat verwant dra 6f met
fisioterapie 6f rehabilitasie. Dit kan ffvol-lengte artikels of kort verslae wees,
’n Vol-lengte artikel magbestaan uit 'n verslagoornavorsing, 'n beskrywingvan
’n benadering, ’n literatuurbeoordeling of die aanbiedingvan 'n teorie. ’n Kort
verslag mag ’n geval- of kliniese-verslag wees, of ’n behandelings-tegniek of
-voorstel wees.

Bydraes sal vir publikasie in die Suid-Afrikaanse Tydskrif Fisioterapie
oorweegword mitshulle nog nie gepubliseer is of vir publikasie elders ingedien
is nie. Die Redaksieraad van die SAFV behou die kopiereg van alle gepubli-
seerde materiaal.

Acrtikels word aanvaar met dien verstandhouding dat hulle onderwerp is
aan redaksionele hersiening.

Artikels en Briewe aan die Redakteur: Manuskripvoorbereiding

* Artikels moet beperk word tot tussen 2,000 en 2,500woorde. Ingediende kopie
moet in tikskrif wees met dubbelspasiering en wye kantlyne. Woordeverwer-
kers mag gebruik word indien die drukskrif duidelik en leesbaar is.

* Briewe aan die redakteur wat bedoel is vir die korrespondensiekolom moet
“vir publikasie” gemerk word. Hulle moet nie langer as 400 woorde wees nie.

*’nTitelblad moet verskafword as 'n afsonderlike bladsy en die naam(name),
kwalifikasies en affiliasie(s) van die outeur(s) insluit.

*Elke artikel moet vergesel word deur 'n opsomming van nie meer as 200
woorde nie. Dit moet op ’n afsonderlike bladsy wees en sonder verwysing na
die hoofteks verstaanbaar wees. Dit moet in atbei ampstale wees.

* Alle afkortings moet uitgespel word wanneer hulle die eerste keer gebruik
word.

* Die metrieke stelsel moet deurgaans gebruik word.

* Alle verwysings moet op 'n afsonderlike bladsy getik word.

* Verwysings moet in opvolgorde aangehaal word. Moet hulle nie alfabeties lys
nie.

*Verwysings moet in die teks deur bostaande arabiese nommers gei‘dentifiseer
word.

*Verwysings moet in die Vancouver-styl uiteengesit word en slegs goedge-
keurde afkortings van tydskriftitels mag gebruik word; raadpleeg die Januarie
uitgawe (Nr 1 Deel 1) van Index Medicus vir besonderhede.

*Dit isdie outeur se verantwoordelikheid om verwysings uit die oorspronklike
bronne te bevestig.

*“Ongepubliseerde waarnemings” en “persoonlike kommunikasies” mag in
die teks aangehaal word, maar nie in die lys van verwysings nie. Manusknpte
wat aanvaar maar nog nie gepubliseer is nie mag aangehaal word, gevolg deur
“(in druk)”.

Die formaat vir verwysings is soos volg:-
Tydskrifte: Nie meer as drie outeurs nie.

1. Ellison P, Browning C, Larson B,etal, A scoring system for the Milani-Com-
paretti and Gidoni method of neurologic assessment in infancy. Phys Ther
198:63:1414-142.

2. Pryor JA en Webber BA. An evaluation of the forced expiration technique
as an adjunct to postural drainage. Physiotherapy 1979;65(10):304-307.

Boeke:
1 Maitland GD. Vertebral Manipulation. 4de uitg. London: Butterworth, 1977:
24
2. Lipow HW en McQuitty JC. Cystic Fibrosis. In: Rudolf AM, red. Pediatrics.
Norwalk, Connecticut: Appleton-Century-Crofts, 1982:1433-1440.
Tabeiie en figure behoort tot die minimum beperk word en op afson-
derlike velle papier wees.

*Elke tabel moet genommer wees en 'n duidelike titel h. Tabelle moet nie
materiaal wat in die teks verskyn weergee nie. Alle tabelle en figure moet in
die teks in agtervolgende orde genoem word.

*Figure moet in swart ink op stywe wit papier wees. Die belettering moet
professioneel ofdeur ’n patroonplaat gedoen word om verkleining toe te laat.

*Fotos moet van goeie gehalte op glanspapierwees. Mense moet onherkenbaar
wees of hul fotos moet vergesel word deur geskrewe toestemming om die foto
te gebruik.

* Alle illustrasies moet duidelik op die agterkant gemerk word met arabiese
nommers, outeur se naam en artikel, en 'n indikasie van die inhoud. Alle
legendes moet op afsonderlike velle getik word.

*As 'n figuurvoorheen gepubliseer was, moet die outeur geskrewe toestemm-
ing van die kopiereghouer om die materiaal weer te gee indien.

Manuskrip indiening

*'n Begeleidende brief, geteken deur elke mede-outeur, moet elke manuskrip
vergesel.
* Die oorspronklike afskrifsowel as twee kopiee van die referaat moet ingedien
word, 'n verdere afskrifvan die manuskrip moetdeurdie outeur behou word.
*Toestemming om figure of uittreksels van ander publikasies te fierdruk moet
by die manuskrip by indiening ingesluit word.
Afdrukke
Slegsbestellingsvjr 100 of meer afdrukke kan aanvaarword en moet vfor
publikasie gereel woitj. ¢
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