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Fellow Column: 
Neonatal and Infant Upper Airway Malformations

(GLWRUV� 1RWH�� 7KLV� )HOORZ
V� FROXPQ�ZDV� DGDSWHG� IURP� DQ� DFD-
GHPLF�SUHVHQWDWLRQ�UHIHUUHG�WR�DV�6XSHU�7XHVGD\��KHOG�ZHHNO\�DW�
/RPD�/LQGD�8QLYHUVLW\�&KLOGUHQ
V�+RVSLWDO�E\� UHVLGHQWV� IRU� WKHLU�
FROOHDJXHV��$QVZHUV�IROORZ�WKH�DXGLHQFH�UHVSRQVH�VXUYH\�

-DQH�+XDQJ��'2��6X]DQQH�-DFRE��0'

Q. 
An infant presents with noisy breathing since birth. On exam, 
you hear a high pitched continuous sound when she inhales. On 
auscultation, the sound is best heard over her neck. What is this 
sound called? 

A. 
The infant is presenting with inspiratory stridor. Stridor is a con-
tinuous musical sound produced in the larynx, best heard over the 
neck. Inspiratory stridor is produced by an upper airway lesion, 
such as laryngomalacia or vocal cord paralysis. It is heard during 
inspiration when the pressure inside the large airways falls, allow-
ing the collapse of the airway. On the other hand, expiratory stri-
dor is typically caused by a lower airway lesion in the thorax when 
intrathoracic pressure increases during expiration.  Examples of 
lesions that cause expiratory stridor are tracheal stenosis and tra-
cheomalacia. Another sound that may be confused with stridor is 
stertor, which is a snoring-like, low pitched sound typically due to 
a lesion in the nasopharynx. On the other hand, wheezing is mul-
tiple low or high pitched musical notes most often produced by the 
smaller airways and is best heard with lung auscultation.

 
Q. 
A 6-month-old female is brought to your clinic by her mother be-
cause of worsening noisy breathing since birth. The sound is loud-
er when she is lying down on her back. Her mother has tried nasal 
EXOE�VXFWLRQLQJ�DQG�KXPLGL¿HUV�ZLWKRXW�LPSURYHPHQW��7KURXJKRXW�
the exam, you appreciate inspiratory stridor.  The sound worsens 
when she cries. On auscultation, it is best heard over her neck.  
What is the most likely diagnosis?

A. 
Laryngomalacia is caused by delayed maturation of the cartilagi-
nous structures of the larynx, resulting in the collapse of supra-
glottic structures during inspiration. This produces inspiratory stri-
dor, which worsens with feeding, sleeping, and agitation. Although 
inspiratory stridor can be heard at birth, it is more commonly heard 
DW�����ZHHNV�RI�OLIH�DIWHU�LQVSLUDWRU\�ÀRZ�UDWHV�KDYH�LQFUHDVHG�KLJK�
enough to generate sounds. Symptoms usually peak around  6-8 
months and remit by two years old. Treatment for laryngomalacia 
GHSHQGV�RQ�WKH�VHYHULW\��)RU�PLOG�GLVHDVH��XVXDOO\��QR�WUHDWPHQW�LV�
necessary as most infants will outgrow it by 12-24 months. How-
ever, frequent monitoring of adequate weight gain is recommend-
ed. Treatment of the moderate disease is mainly medical man-
DJHPHQW�ZLWK�DFLG�VXSSUHVVLRQ�WR�GHFUHDVH�DLUZD\�LQÀDPPDWLRQ��
speech and swallow therapy, and high caloric formula. Severe 
disease requires referral to Pediatric ENT for surgical intervention. 
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³6XEJORWWLF�VWHQRVLV�LV�GLDJQRVHG�ZLWK�
direct laryngoscopy or bronchoscopy 
DQG�LV�JUDGHG�LQWR�IRXU�FODVVL¿FDWLRQV�
EDVHG�RQ�WKH�VHYHULW\�RI�WKH�VWHQRVLV��
3DWLHQWV�W\SLFDOO\�RXWJURZ�WKH�VWHQRVLV�LI�
it is mild."

Q. 
:KDW�LV�WKH�EHVW�ZD\�WR�FRQ¿UP�D�GLDJQRVLV�RI�ODU\QJRPDODFLD"

A. 
Laryngomalacia can be diagnosed with a history and physical 
exam alone. However, the gold standard for diagnosis is awake 
ÀH[LEOH� ODU\QJRVFRS\� WR� GLUHFWO\� YLVXDOL]H� WKH� DLUZD\�� ZKLFK�ZLOO�
reveal omega-shaped epiglottis that prolapse over the larynx dur-
ing inspiration. 
 
Q. 
A 1-month-old boy presents to the clinic. He was born full-term 
via spontaneous vaginal delivery with shoulder dystocia. He has 
KDG�LQVSLUDWRU\�VWULGRU�DQG�IHHGLQJ�GLႈFXOW\�VLQFH�ELUWK��7KH�VWULGRU�
is associated with retractions when the infant becomes agitated. 
Physical examination reveals a weight of 2.8kg (3rd percentile), 
no expiratory stridor, and a weak cry. What is the most likely di-
agnosis?

A. 
Vocal cord paralysis can be an idiopathic congenital anomaly 
but is also associated with birth trauma, intubation, or surgery in-
volving the neck and chest surgery. It can also be secondary to 
neurological disorders such as Arnold Chiari malformations and 
intracranial structural anomalies such as hydrocephalus, intra-
cranial tumor, or corpus callosum agenesis. Patients present with 
inspiratory stridor and a weak cry. They can also have feeding dif-
¿FXOWLHV�DQG�DVSLUDWLRQ�GXH�WR�WKHLU�LQDELOLW\�WR�SURWHFW�WKHLU�DLUZD\�
DGHTXDWHO\��9RFDO�FRUG�SDUDO\VLV�LV�GLDJQRVHG�ZLWK�DZDNH�¿EHURS-
tic nasopharyngoscopy to visualize the movement of vocal cord 
during respiration directly. In mild cases, it can be treated with 
GLHWDU\�PRGL¿FDWLRQV�RU�1*�IHHGV��EXW� LQ�VHYHUH�FDVHV��VXUJLFDO�
intervention may be necessary, which include vocal cord injec-
tions, nerve grafting procedures, or tracheostomy.

Q.  
A 3-month-old boy presents to the clinic. He was born via sponta-
QHRXV�YDJLQDO�GHOLYHU\�ZLWK�PHFRQLXP�VWDLQHG�ÀXLG�DQG�ZDV�VXE-
sequently intubated for two weeks due to meconium aspiration 
syndrome. He has had biphasic stridor since hospital discharge. 
The stridor is associated with retractions when the infant becomes 
agitated. He has had frequent illnesses and has been to the emer-
gency room twice since birth for croup. What is the likely diagno-
sis?

A. 
Subglottic stenosis is due to the narrowing of the lumen of the cri-
coid region. It is diagnosed when the diameter is less than 4mm in 
term infants and less than 3 mm in preterm infants. 5% of the cas-
es are congenital, and 95% of the cases are acquired. It is often 
secondary to prolonged intubation or associated with Down syn-
drome patients. Patients usually present with recurrent croup and 
have biphasic (both inspiratory and expiratory) stridor on physical 
exam. Subglottic stenosis is diagnosed with direct laryngoscopy 
RU�EURQFKRVFRS\�DQG�LV�JUDGHG�LQWR�IRXU�FODVVL¿FDWLRQV�EDVHG�RQ�
the severity of the stenosis. Patients typically outgrow the stenosis 
if it is mild. It may only need frequent monitoring or brief periods 
of supplemental oxygen. Treatment for severe disease is surgical 
intervention. 

Q.  A 6-month-old male infant is brought to you for hospital dis-
charge follow up after he was admitted for croup. Mother is con-
cerned because this is his third upper respiratory tract infection 
since birth, and he has been making choking sounds while feed-
LQJ��)XUWKHU�KLVWRU\�UHYHDOV�KH�KDV�KDG�QRLV\�EUHDWKLQJ�VLQFH�KH�
was born that worsens when he is awake and active. On physical 
exam, you hear expiratory stridor. What is the most likely diagno-
sis? 
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A: 
7UDFKHRPDODFLD�LV�GH¿QHG�DV�WKH�G\QDPLF�FROODSVH�RI�WKH�WUDFKHD�
DQG� LV� FODVVL¿HG� LQWR� FRQJHQLWDO� �SULPDU\�� RU� DFTXLUHG� �VHFRQG-
ary tracheomalacia). Congenital tracheomalacia is caused by an 
intrinsic defect in the cartilaginous portion of the trachea resulting 
in an increased proportion of the membranous trachea. Acquired 
tracheomalacia can be caused by prolonged barotrauma from 
SRVLWLYH�SUHVVXUH�YHQWLODWLRQ��LQIHFWLRQ��LQÀDPPDWLRQ��DQG�VXUJLFDO�
UHSDLU�RI�HVRSKDJHDO�DWUHVLD�DQG�WUDFKHRHVRSKDJHDO�¿VWXOD���3D-
tients commonly present with expiratory stridor, frequent and pro-
longed respiratory infections, feeding intolerance, and, if severe, 
FDQ�KDYH�F\DQRWLF�DQG�DSQHLF�VSHOOV��7KH�GLDJQRVLV�LV�FRQ¿UPHG�
ZLWK�ÀH[LEOH�EURQFKRVFRS\��7UHDWPHQWV�YDU\�EDVHG�RQ�WKH�VHYHU-
ity of the tracheomalacia. If mild, close monitoring until patients 
RXWJURZ� V\PSWRPV� DURXQG� �����PRQWKV� LV� VXႈFLHQW�� ,I� VHYHUH��
surgical intervention may be necessary. 

Q.  
A patient presents with the same symptoms and signs as the pa-
tient in the previous question; however, now he has other known 
congenital defects, namely hemivertebrae and corrected H-type 
WUDFKHRHVRSKDJHDO�¿VWXOD��:KDW�LV�WKH�PRVW�OLNHO\�GLDJQRVLV�WKLV�
time? 

A.
7UDFKHDO�VWHQRVLV�LV�GH¿QHG�DV�WKH�QDUURZLQJ�RI�WKH�WUDFKHD��HLWKHU�
complete stenosis or segmental stenosis. It can occur anywhere 
along the trachea and vary in length involvement. Its presentation 
is very similar to tracheomalacia with expiratory stridor, frequent 
infections, and prolonged respiratory infections. In severe cases, 
it may present with apnea and cyanosis. However, tracheal ste-
nosis, unlike tracheomalacia, is more commonly associated with 
respiratory, esophageal, and skeletal anomalies. The diagnosis 
LV�FRQ¿UPHG�E\�GLUHFW�YLVXDOL]DWLRQ�RI�WKH�WUDFKHD�ZLWK�EURQFKRV-
copy. Treatments include close monitoring until patients outgrow if 
symptoms are mild and surgical intervention with balloon dilation, 
stent placement, or resection and reconstruction if symptoms are 
severe. 
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