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A 4.75-year-old male presented x*ith several episodes of expiratory stridor 

leading, on one occasion, to a respiratory arrest and intubation. A detailed evalua- 
tion emphasizing physiological and anatomical studies revealed no organic basis for 
the patient’s upper airway obstruction. Emphasis is placed on one method found to 
be helpful in the differentiation of an organic versus a psychogenic type of 
respiratory disorder. Recognition of functional airway obstruction in children may 
prevent inappropriate therapy and allow proper psychiatric intervention. 

In U&iUtl 

Rogers and Stell [13] in 1978 Gist reported two cases of functional inspiratory 
strider caused by paradoxical zgproximation of the vocal cords. Since this report 
there have been sporadic case presentations of non-organic inspiratory stridor 
[1,3,4,7,8,?2]. These studies were in agreement with Rogers and Stell’s observation 
that paradoxical movement of the vocal cords (adduction) during inspiration was 
responsible for the strider. The majority of these patients were female and had some 
form of psychiatric ilhress [1,3,5,7,13]. Several of these patients presented with acute 
upper respiratory tract obstruction requiring intubation or tmcheotomy [1,3,5,8]. No 
organic cause for paradoxical vocal cord moveIment could be found. Stanescu 
reported the first case of functional expiratory 3;. Idor in 1982, coining the term 
emotional laryngeal wheezing [14]. Other terms, : sch as fictitious asthma ISI, have 
been used to describe this entity. 
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We present the case of a patient whose sudden attacks of respiratory stridor led 
to the diagnosis of croup and asthma. A thorough diagnostic evaluation has enabled 
us to exclude an organic cause for this patient’s stridor and to demonstrate one 
method found to be useful in the differentiation of an organic versus a psychogenic 
type of respiratory disorder. 

Case report 

A 4.75year-old male presented to another hospital in acute respiratory distress 
(cyanosis, tachycardia to 120, strider, and severe sternal retractions). He was not 
wheezing and was afebrile. After failing to respond to an initial treatment of 
oxygen, epinephrine and i.v. aminophylline, he was thought to have a respiratory 
arrest which resulted in the administration of mouth to mouth resuscitation. After 5 
breaths the patient resumed breathing spontaneously, but was subsequently in- 
tubated. At the time of intubation he was thought to have an enlarged, inflamed 
epiglottis. Arterial blood gases on 100% oxygen revealed a pH of 7.31, a PC@ of 
39, and a ~0, of 394 with a bicarbonate level of 19. A chest roentgenogram was 
normal. He was then transferred to Mott Children’s Hospital (MCH) at the 
University of Michigan. 

Upon arrival at MCH the patient was placed on a respirator because muscle 
relaxants had been given en route. A chest roentgenogram was normal. Arterial 
blood gasses on 40% oxygen showed a pH of 7.36, a pCOZ of 40, and a ~0, of 94. 
The epiglottis was normal on direct laryngoscopy. Consequently the patient was 
extubated 2 h after admission without showing signs of wheezing or stridor. Arterial 
blood gasses after extubation showed a pH of 7.37, a pCOz of 42 and a ~0, of 91. 

The past medical history revealed that over the previous 24 months the patient 
had at least 6 similar episodes of acute respiratory distress. Each bout was 
characterized by sudden expiratory stridor without an antecedent upper respiratory 
tract infection or wheezing. The attacks would last from several minutes to over an 
hour and were unresponsive to bronchodilator therapy. Three of these episodes 
required evaluation in the emergency room. Two attacks resolved without treatment 
while the third resolved during the administration of epinephrine and aminophyl- 
line. Skin testing was negative and there was no family history of atopy or allergy. 

After extubation the patient had no stridor. AP and lateral soft tissue roentgeno- 
grams of the neck and a repeat chest roentgenogram revealed no abnormalities. An 
upper GI/barium swallow was nbrmal. Blood and sputum cultures revealed no 
growth. Pertussis titers were negative. C, esterase inhibitor, C, and C, levels, as well 
as maximum inspiratory’ and expiratory flow volume relationships were normal, 
These flow volume measurements occurred while the patient was symptom free. 
Methacholine chloride inhalation challenge (Table I) was Jso within :‘ne normal 
range (bronchial hyper-reactivity being defined as a reduction in the forcsd expira- 
dory volume of 20% or more in cne second as compared to an initial baseline) [lo]. 

The patient underwent direct laryngosmpy and bronchosccbpy under general 
anesthesia. No abnormalities were noted. Several minutes after an tuteventful 
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TABLE I 

FVC tests pre- und post-methacholine challenge 

Trial 1 = AVG of two trials; trial 2 = trial after challenge with 25 mg/ml of methacholine. No sign&ant 
difference noted between trials. WC, forced vital capacity ml:asur& in l&s; FEVl, forced expiratory 
volume at I s; F25-75, average flow bebween 25%75% of FYC (forced vital capacity); PF, peak flow 
expressed in l/s; MEF-50, maximum expiratory flow which is 50% of forced vital capacity (FVC); WC, 
inspiratory vital capacity expressed in liters. 

Tria[ FVC FEW F25-75 PF MEF-50 WC - 

i- 0.83 0.72 0.90 2.14 1.00 0.84 - 
2 0.85 0.78 1.04 2.26 1.16 0.40 

extubation, the patient developed expiratory stridor localized to the upper airway 
which transmitted to an otherwise clear lung field. Under controlled conditions in 
the operating room, 30 jq of F---+ r;~.a~iyl were slowly administered i.v. with resolution 
of the stridor. Upon arousal the patient had no further respiratory distress. 

Post-operative intervention included a psychological assessment which revealed 
marked dependence of the patient on his mother. T&z poosibih?y of night terrors or 
anxiety related respiratory distress was entertained. He appeared to meet criteria for 
an adjustment disorder with nGxed emotional features. 
revealed a moderate to marked speech and stuttering 
formal therapy. 

Speech therapy evPIuation 
problem which warranted 

iscussion 

The differential diagnosis of airway obstruction in children includes infection 
(croup and acute epiglottitis); neoplasms; foreign bodies; allergic reactions; 
angioneurotic edema; trauma; typical and atypical pertussis; congenital airway 
abnormalities including: laryngomalacia, iaryngeal webs, vocal cord paralysis, sub- 
glottic stenosis, subglottic hemangioma, and compression from anomalous great 
vessels [ll]. Narrowing of t’he tracheobronchial tree causing expiratory stridor can 
also be the result of asthma [9]. To this differential, functional laryngospasm and 
bronchospasm can be added. 

This patient’s presentation contained several discrepancies. For two years the 
sudden attacks of expiratory stridor (lasting rnunutes to over an hour) failed to 
respond to the usual treatment for bronchial asthma; however, a diagnosis of 
asthma and recurrent croup had been made. Critical evaluation of his history 
disclosed features that were inconsistent with these diagnoses. The attacks occurred 
suddenly, without any antecedent airvay abnormality such as an elevated tempera- 
ture, hoarseness, wheezing plier to or between an event, or evidence of upper 
respiratory tract infection precipitating croup. Not or&:y was there a lack of 
wheezing on chest auscultation, but bronchodilators failed to alleviate the obstruc- 
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tion. Evaluation of the patient’s laboratory data on admission shows’ an acidosis 
consistent with asthma or airway obstruction, althtiugh the carbon dioxide level WEIS 
normal. Further, his initial and subsequent chest roentgenograms did not reveal 
hyperinflation as is usually seen in severe asthmatic attacks. 

The inconsistencies in this patient’s presentation represented a unique diagnostic 
&&nge. The atypical features and his markedly withdrawn personality led us to 
consider functional airway obstruction as a possible diagnosis prior to endoscopy. 

At the conclusion of aa uneventful (where no lesions were identified) endoscopy, 
our patient was easily extttbated without respiratory difficulty. However, when more 
alert, he exhibited marked expiratory stridor. Under controlled conditions in the 
operating room, sedating the patient with 30 pg of Fentanyl quickly resolved the 
strider and ou arousal there was no evidence of further airway obstruction. It has 
long been a dictum that tranquilizers or agents which cause respiratory depression 
should not be used in acutely ill asthmatics for fear of respiratory depression and 
precipitation of a respiratory arrest [9]. Conversely, sedation in the presence of a 
disorder believed to be functional, as in adductor cord spasm causing inspiratory or 
expiratory stridor, may relieve the obstruction [S,S]. Thus, under optimal conditions, 
after a thorough historical, physiological and anatomical evaluation, sedation during 
an acute episode of expiratory strider may be helpful differentiating a functional 
from an organic cause of airway obstruction. 

Respiratory distress secondary to functional expiratory stridor appears closely 
associated with functional inspiratory stridor caused by paradoxical vocal cord 
motion. The majority of the latter group of patients are females who exhibit 
psychological disorders and in whom careful evaluation has failed to reveal an 
organic cause for the episodes of vocal cord adduction during inspiration. h4any of 
these patients are kelped with tranquilizers [5,8]. The two disorders may be a means 
for the psychologically disturbed patient to manipulate their environment. Estab- 
lisking the diagnosis of non-organic disease is very important to the patient, the 
family and to the involved health care providers. A thorough objective evaluation 
emphasizing physiological tests and anatomical studies is then neti,ded to exclude 
organic pathology prior to establishing a functional diagnosis. 

Patients :~ho do not have the more common airway anomalies, which can usually 
be documented endoscopically and radiographically., should be ewluated for sys- 
temic problems. Normal C, e&erase i&bitor, C1, C4 and antigetitussis fluorzxcezxt 
antibody levels can exclude angioneurotic edema and pertussis. The majollity of 
asthmatics will have inducible bronchial hyperreactivity and methacholine challenge 
has been demonstrated to be the best method to evaluate this [lo]. 

In conclusion, functional expiratory stridor has rarely been reported and appears 
very similar to asthma [9] or spasmodic crtlup [2]. However, in the proper historical 
setting and with a detailed evaluation, nncludiig sedation of the patiezit under 
controlled conditions, recognition of this clinical entity may prevent inappropriate 
therapy, avoId unnexssary intubations and ailow appropriate psychiatric interven- 
tion. 
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