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Otolaryngologists providing acute call coverage for the care of children are 
frequently required to make decisions about transfer and intervention. Children with 
possible foreign body (FB) aspiration represent special challenges for DECISION–
MAKING, particularly when aspiration of a non-opaque foreign body is suspected. 
Failure to diagnose and treat implies harm and neglect while unnecessary transfer 
and bronchoscopy engenders expense, risk and disruption for the child and family.

 Approximately a decade ago the author developed the easily communicated 
slogan called the “2/3 RULE” (2 positive factors out of 3 possible factors rule) 
which has proved useful as an easy clinical tool to communicate with a range of 
healthcare professionals including Trainees, General Practitioners, Paediatricians, 
Emergency Department or Paramedic staff who might not be expert in assessing 
the clinical presentation of aspirated FB cases. The factors in the rule are listed in 
Table	1. This has brought together approaches for assessment, which have been 
previously discussed in the literature, in a way which could now often be summa-
rized in a simple telephone conversation.

Table	1. 2/3 Rule:  History, Auscultation, Radiology
Positive History Witnessed	significant	choking	event

Positive Auscultation New onset of wheeze, rhonchi, increased work of 
breathing, reduced air entry

Positive Radiology Plain	films:	air-trapping/hyperinflation,	mediastinal	shift	or	
localised pneumonia

FOOTNOTE A. Plain radiography may be enhanced if the child’s images can be captured in both inspira-
tory	and	expiratory	phases.	The	use	of	standard	fluoroscopy	by	experienced	radiologists	may	also	increase	
diagnostic	accuracy	for	hyperinflation.

Clinical guidelines are developed by applying EVIDENCE, but are also modi-
fied	by	EXPERIENCE	and	by	the	CONTEXT	of	the	clinical	practice	environment	
in which the clinician practices. Hence diagnosis and treatment decisions may be al-
tered by geography, population variables, acuity of presentation, relative expertise of 
different practitioners and departments, access to diagnostic radiology and specialist 
anaesthesia, operating room equipment as well as insurance and funding systems.

Different authors in different worldwide centres have applied different ap-
proaches to predicting the likely presence of non-opaque foreign bodies and recent 
examples are paraphrased in Table	2. Approaches include recommendation for rig-
id bronchoscopy for all cases and may yield a false positive rate of approximately 
50- 60 %, while others have used sophisticated computer programming to assess 
factors,	while	others	conduct	flexible	bronchoscopy	as	a	screening	examination,	
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and other centres are using more advanced radiology such as CT scanning and 
digital	subtraction	fluoroscopy	to	improve	diagnosis	from	the	75%	range	(which	
may occur without these applications) to a 90% true positive rate.

Table	2. Different aproaches to predict foreign bodies
FB	inhalation:	indications	for	bronchoscopy. 
Bronchoscopy for any X ray or PHx changes
Cohen S, Avital A, Godfrey S, Gross M, Kerem E, Springer C. 2009 (Israel)

Diagnostic	value	of	various	investigations	in	children	with	suspected	foreign	body	
aspiration:	review  
Flexible bronchoscopy and CT are sensitive and specific (Medline data review)
Hitter A, Hullo E, Durand C, Righini CA. 2011 (France)

Tracheobronchial	aspiration	of	foreign	bodies	and	rigid	bronchoscopy	in	children 
Advocate RB in all suspected cases
Oncel M, Sunam GS, Ceran S. 2012 (Turkey)

Questioning	RB	for	diagnosis 
25% false +ve: Flexible Bronchoscopy or DS fluoroscopy to improve Dx
Cavel O, Bergeron M, Garel L, Arcand P, Froehlich P. 2012 (Quebec)

Computerized	scoring	system	for	FB	Diagnosis 
Retrospective Data, Predictive Model, multifactorial logistic regression 
Kadmon G, Stern Y, Bron-Harlev E, Nahum E, Battat E, Schonfeld T 2008 (Israel)

FB: foreign body; CT: Computed tomography; RB:  rigid bronchoscopy; DS: digital subtraction; DX: diagnosis 

The application of this 2/3 rule aims to provide an accuracy of diagnosis 
of	approximately	85%	without	undertaking	other	radiology	or	diagnostic	flexible	
fibre-optic	bronchoscopy.	A	true	positive	rate	of	85%	is	comparable	to	the	desired	
accuracy rate for diagnosis and treatment for acute appendicitis. Failure to remove 
aspirated foreign material will almost universally lead to deterioration, chronic 
disease and possible death, in a manner comparable to the peritonitis- associated 
complications of untreated appendiceal infection.

This guideline uses readily available clinical decision making tools which 
can be used in a medical centre without access to sophisticated radiology. The 
clinical tools are HISTORY, AUSCULTATION, PLAIN CHEST RADIOGRA-
PHY and are outlined in Table	1. See footnote A.

An example of the utility of this rule is to imagine the case of an 18 month old 
child, living in a small regional centre. Basic radiology is available and a pediatrician 
is in attendance. There is no rigid bronchoscopy equipment suitable for young chil-
dren, and the duty anaesthetist does not feel competent to give general anaesthesia for 
a child with airway obstruction. The telephone call comes from 300 kilometres away 
asking for advice and possible transfer acceptance. The Paediatrician commences the 
conversation by saying. “I have an 18 month old child who was witnessed to choke 
when given peanuts to eat, is now wheezing and the Chest X ray shows………..” The 
consultant receiving this call can politely interrupt the conversation and arrange for 
a transfer of this child for rigid bronchoscopy because information has been given in 
the	course	of	a	single	sentence	which	implies	a	highly	probable	finding	of	nut	aspira-
tion, by application of the 2/3 RULE. This child has scored “one positive” by having 
a witnessed choking event and has scored a “second positive” by having new onset 
of audible wheezing. No other information is needed to give the triage/transfer deci-
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sion.	If,	however,	the	Paediatrican	stated	that	the	chest	X	ray	showed	hyper-inflation	
of one lung, then a “third positive” would have been scored. The score of 2 positives 
would	create	an	85%	probability	of	finding	a	foreign	body,	whereas	the	occurrence	
of 3 positives would be almost complete certainty that a foreign body was present. In 
less frequent presentations for a young child with a nut or similar non-opaque foreign 
body present the 2/3 RULE can still be applied. It is possible that a previously well 
child could have suddenly developed wheezing, without any witnessed choking event 
being	identified.	If	the	physician	providing	care	was	alert	to	the	new	onset	of	respira-
tory noise in this previously well child and arranged a Chest X ray which showed 
air-trapping/	 hyper-inflaltion,	 then	 the	 presentation	would	 score	 2	 positive	 factors	
and a bronchoscopy should be undertaken. Alternatively, a child can present after 
the development of localized pneumonia (which is demonstrated radiologically) and 
a retrospective questioning of the parent elicits that a choking event occurred several 
weeks earlier, then this situation again presents as “2 positive” scores in the applica-
tion of the 2/3 RULE and a rigid bronchoscopy should be arranged.

The public understanding of the pathophysiology of choking, foreign body as-
piration and food risks for young children tends to be vague which is in contrast to 
extensive public education and understanding of food allergy in educational institu-
tions	for	young	children.	Medical	history	taking	needs	to	include	specific	inquiry	
about choking events as such may have been overlooked in the past or not mentioned 
again	if	the	first	discussions	on	the	question	were	dismissive	of	significance.

The author participated in a retrospective study which analysed approximate-
ly 100 pooled cases from several consultants presenting over a period of 5 years 
to the only paediatric hospital in Auckland, New Zealand which is equipped to un-
dertake bronchoscopy in children and covers a population base of approximately 2 
million inhabitants *. As the hospital represents a close medical community with 
free communication among paediatricians, pneumologists and internists (morbid-
ity /mortality analysis) it is known that the data capture for aspirated foreign body 
cases was robust. The records of children undergoing bronchoscopy for suspected 
foreign body aspiration were analysed to determine if application of the 2/3 rule 
would have predicted the presence or absence of foreign material as was dem-
onstrated	at	the	time	of	bronchoscopy.	It	is	assumed	that	no	clinically	significant	
aspirations remained undiagnosed or untreated during the period of the study. Re-
sults of the rule application are summarized in Table	3.

Table	3. Diagnostic guideline.
2 out of 3 positives to make decision for bronchoscopy:

•	 0	foreign	bodies	missed
•	 14/97	negative	bronchoscopies	(14.4%)

3 25% - 43% negative bronchoscopy rates published
3 General surgeons accept 10-20% negative appendectomy rate.  

CT diagnosis may reduce this to sub-10%

*Consultants at Starship Childrens Hospital, Auckland whose patients were included in the 
above study; Drs Murali Mahadevan, Colin Barber, Michel Neeff, Lesley Salkeld. Data Analysis 
performed by Dr Raymond Kim, Registrar-in-training
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The study population was comparable to other prevalence studies of foreign 
body series with a strong prevalence of cases between 2-3 years age. See Table 4. A 
strong preponderance of nut aspiration was the single most common event. There 
was disparity of ethnicity of cases with children of indigenous Maori people rep-
resented twice as often as their population prevalence. Almost all cases were man-
aged by Otolaryngology, with the Paediatric Respirology Department receiving 
a minor percentage of late presenting children for investigation of pneumonia. 
When	flexible	bronchoscopy	for	such	cases	revealed	a	foreign	body	to	be	present	
an intra-operative Otolaryngology consultation was immediately requested and 
the procedure changed to a therapeutic rigid bronchoscopy with forceps or other 
instrumentation for a removal procedure.

Table 4. Ninety-seven rigid Laryngobronchoscopies
97	Rigid	Laryngobronchoscopies

77% < 3yrs
77% positive for foreign body
43%	 X	ray	changes	specific	to	FB	inhalation
43% nuts (31/32 < 3yrs)
61% foreign body in right bronchial tree
6% repeat laryngobronchoscopies required
No	thoracotomy	/	No	mortality	or	significant	morbidity

Four children in the series receiving rigid bronchoscopy within 4 hours of 
commencing symptoms had complete accuracy for a true positive presentation and 
these were cases likely to proceed to intervention without radiology as their pre-
sentation on history and auscultation factors alone indicated a very severely com-
promising airway obstruction. The least accurate assessments occurred between 4 
hours to 24 hours. The least certainty in the application of the 2/3 rule occurred in 
cases when children presenting with upper respiratory illness or bronchiolitic dis-
ease had experienced poor feeding and indeterminate choking or coughing and had 
non-specific	chest	X	rays	with	borderline	or	diffuse	hyper-inflation.	See	Table 5. 

Table 5. Time delay
Time	delay:	inhalation	to	procedure Number Positive	findings	(%)
4 hours or less 4 4 (100%)
>	4	hours	to	12	hours 31 22 (71%)
>	12	hours	to	1	day 22 13 (59%)
>	1	day	to	3	days 14 12 (86%)
>	3	days	to	1	week 10 9 (90%)
>	1	week	to	2	weeks 3 3 (100%)
>	2	weeks	to	1	month 3 3 (100%)
>	1	month 10 9 (90%)

No deaths occurred in the study group and no children needed thoracotomy. 
Two choking deaths occurred in the community during this period. No missed 
foreign body cases (that had come to Otolaryngology care) were subsequently 
identified	through	other	treatment	pathways.
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The clinical presentation and ra-
diological	findings	of	 foreign	body	as-
piration will depend on the nature of 
the foreign body with regard to its size 
shape, position and composition. The 
most common event of nut aspiration 
occurs in a young child with immature 
chewing function, incomplete molar 
dentition. The possibility of having the 
nut as snack food in the mouth while 
running, playing or moving increases 
the chance of a choking event and as-
piration, and the risks are increased if 
the child has underlying developmental 
delay. The entry of the nut beyond the glottis immediately induces an intensive 
coughing response which may extend for minutes and be accompanied by intense 
distress, facial plethora and occasionally by cyanosis. 

Impaction of foreign material in the sub-glottis, glottis or supra-glottis may 
create full respiratory arrest with aphonia. This event requires immediate interven-
tion	with	modified	Heimlich	techniques	or	tracheotomy	or	cricothyroidotomy	in	
older children. If the foreign body enters the trachea or one bronchus the initial 
signs on plain X ray may be normal or non-localizing as inspiratory and expiratory 
airflow	may	still	be	occurring.	

Vegetable matter foreign bodies typically begin to absorb moisture in situ and 
begin to swell or may exude irritating oils or acid which accelerates the production 
of bronchiolitic mucosal swelling which then impedes the egress of air on expira-
tion before impeding inspired air when the airways are expanded in the inspiratory 
phase.	During	this	period	the	classical	appearance	of	hyper-inflation	with	possible	
mediastinal	shift	and	diaphragmatic	flattening	will	be	noted.	During	this	early	phase	
the	auscultation	finding	of	wheezing	indicating	turbulent	airflow	around	the	foreign	
body	will	be	noted.	Progressively,	the	mucosal	swelling	increases	and	the	airflow	
into the lung ceases and a subsequent pneumonia develops. See Figures	1 and 2. 

Foreign bodies which are linear, in-
ert or hollow may remain quiescent for 
long	periods	if	the	airflow	continues	and	
if minimal mucosal reactivity is induced. 
Foreign bodies with sharp surfaces may 
cause mucosal penetration with subse-
quent subcutaneous air emphysema. BE-
WARE the child who has experienced a 
violent choking, coughing event, who has 
non-localizing or normal radiology and 
appears cyanotic or is attempting to re-
main motionless to reduce respiratory re-
quirement as such may be warning signs 

Figure	1. Foreign bodies on expiration and in 
the expiratory phase

Figure	2. Foreign body
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of a tracheal or carina foreign body with impending complete obstruction. These are 
the cases which should receive immediate intervention and not be “ held over” till 
future elective operating schedules.

The use of the 2/3 RULE may be viewed strictly as a tool to assess whether 
a foreign body is present, but the utility of this guideline is increased because it 
allows recognition of additional cases which may be negative for foreign body 
BUT	which	will	benefited	by	a	diagnostic	and	therapeutic	operative	intervention	
associated	with	rigid	bronchoscopy.	Hence	the	utility	of	the	rule	in	benefitting	ap-
proximately 85% of cases or more in this study population.

Examples	of	such	cases	that	would	be	identified	as	having	2	positive	factors	are;
The young child who presents with sudden onset of coughing , retching, gag-

ging and drooling who is found to have a clear larynx, tracheobronchial tree and 
oesophagus but who has a fragment of irritating twig in the nasopharynx.

The child whom has choked after being fed with meatloaf which was cooked 
and immediately removed from a microwave oven. This child presents with in-
spiratory stridor, drooling and dysphonia simulating acute epiglottitis but has a 
thermal injury with swelling requiring intubation and steroids till resolved.

The child with a background of asthma and congenital heart disease who has 
a localized distal lung collapse with ipsi-lateral reduced air entry and cast-like te-
nacious mucinous plugs in the bronchi (bronchitis plastica) which require removal 
by bronchoscopic forceps before propagation to the carina occurs.

The child who has developed wheezing and respiratory distress after becom-
ing wrapped in a heavy thermal drape curtain during play activity. The possibility 
of latex allergy from the fabric coating or a curtain pull cord strangulation/suffoca-
tion	are	considered	in	the	diagnosis	but	bronchoscopy	finds	a	single	strand	of	cur-
tain	fibre	in	the	trachea	and	blood	stained	frothing	consistent	with	post-obstructive	
pulmonary odema.

The	finding	of	thick	distal	airway	secretions	in	the	bronchiolitic	child	with	
non-specific	coughing	and	possible	hyperinflation	may	not	have	a	positive	foreign	
body	diagnosis	but	has	benefit	from	pulmonary	toilette	and	aspiration	for	bacteri-
ology laboratory specimens.

This	article	discusses	the	variable	presentations	of	children	with	suspect-
ed	non-opaque	 foreign	body	 aspiration	 and	discusses	 a	 simple	 slogan	 type	
rule	which	can	easily	be	used	as	a	communication	tool	with	other	health	pro-
fessionals	to	decide	about	triage	and	transfer.	Additionally	it	has	high	utility	
for	decisions	 regarding	proceeding	directly	 to	 rigid	bronchoscopy	 for	both	
confirmatory	diagnosis	and	intervention.	Such	a	guideline	may	be	used	as	an	
alternative	to	accessing	more	complex	radiology	which	may	not	be	available	
or	would	incur	other	expense,	delay	or	additional	anaesthesia.	The	use	of	this	
guideline	is	appropriate	when	the	recipient	institution	has	ready	access	to	spe-
cialist	anaesthesia,	operative	equipment	and	surgical	staff	facile	in	managing	
such	cases.


