
PURPOSE

Vocal Fold Movement and Silent Aspiration After Congenital 
Heart Surgery

BACKGROUND

METHODS

The purpose of this study is to: 1) describe dysphagia
and airway protection using videofluoroscopic swallow
study (VFSS) data in infants who underwent congenital
heart surgery; 2) determine whether the complexity of
surgery, as defined by the STAT categories, can predict
swallowing abnormalities; 3) quantify the impact of VFMI
on swallowing abnormalities, in particular silent 
aspiration. To our knowledge, there has not been a study 
of this size describing swallowing deficits in this patient 
population using instrumental swallow evaluation

CONCLUSION

RESULTS

Infants who undergo congenital heart surgery are at risk of 
developing vocal fold motion impairment (VFMI) and 
swallowing difficulties. 

• 60% (225/374) oral dysphagia 
• 64% (241/374) pharyngeal dysphagia
• 51% (190/374) laryngeal penetration
• 45% (170/374) tracheal aspiration
• 33% (124/374) silent aspiration 
• 26% (99/374) gastrostomy tube

Dysphagia and subsequent aspiration are significant
adverse effects of congenital heart surgery. Although our
study did not reveal a relationship to the complexity of the
surgery as determined by its STAT category, we did 
validate the increased risk of silent aspiration with 
presence of VFMI. However, patients without VFMI still 
showed significant swallowing deficits, and nearly one-
third of the entire cohort exhibited silent aspiration on 
VFSS. Therefore, both identification of VFMI by either 
FNL or LUS and SLP involvement with instrumental 
evaluation are important to identify patients at greater risk 
for feeding difficulties and aspiration. This collaborative 
approach can lead to prompt intervention to improve 
feeding outcomes and decrease postoperative hospital 
length of stay. 

REFERENCES

1. Orzell S, Joseph R, Ongkasuwan J, Bedwell J, Shin J, Raol N. Outcomes of vocal fold 
motion impairment and dysphagia after pediatric cardiothoracic surgery: a systematic 
review. Otolaryngol Head Neck Surg 2019;161:754–763.

2. O’brien SM, Clarke DR, Jacobs JP, et al. An empirically based tool for analyzing 
mortality associated with congenital heart surgery. J Thoracic Cardiovasc Surg 
2009;138:1139–1153. 

3. Raulston JEB, Smood B, Moellinger A, et al. Aspiration after congenital heart surgery. 
Pediatr Cardiol 2019;40:1296–1303. 

4. Tibbetts KM, Wu D, Hsu JV, Burton WB, Nassar M, Tan M. Etiology and long-term 
functional swallow outcomes in pediatric unilateral vocal fold immobility. Int J Pediatr 
Otorhinolaryngol 2016;88:179–183. 

5. Jadcherla SR, Vijayapal AS, Leuthner S. Feeding abilities in neonates with congenital 
heart disease: a retrospective study. J Perinatol 2009;29: 112–118. 

6. Dewan K, Cephus C, Owczarzak V, Ocampo E. Incidence and implication of vocal fold 
paresis following neonatal cardiac surgery. Laryngoscope 2012; 122:2781–2785. 

7. Ongkasuwan J, Ocampo E, Tran B. Laryngeal ultrasound and vocal fold movement in the 
pediatric cardiovascular intensive care unit. Laryngoscope 2017;127:167–172.

Amit Narawane, BS, BA  
Christina Rappazzo, MA, CCC-SLP
Jean Hawney, MS, CCC-SLP
Hallie Clason, CCC-SLP
Dantin J. Roddy, MD
Julina Ongkasuwan, MD

Texas Children’s Hospital, Department of Surgery and Division of Pediatric Otolaryngology, Department 
of Pediatrics, and Speech Language and Learning,  Baylor College of Medicine

A retrospective chart review was performed of all infants 
(age <12 months) who underwent cardiac surgery and also 
received a VFSS within 3 months of surgery from June 1, 
2008, to January 1, 2018. 

Patients were classified into a STAT category based on the 
highest category of all surgeries performed (Table I). 

Vocal fold mobility was screened on all postoperative 
infants with either flexible nasolaryngoscopy (FNL) 
performed by a pediatric otolaryngologist or laryngeal 
ultrasound (LUS) performed by a pediatric radiologist.

Statistical analysis was performed using chi-square tests to 
compare STAT categories and VFMI to multiple 
dysphagia outcomes. In addition, multivariate logistic 
regression was performed for the outcome of silent 
aspiration, using multiple risk factors: STAT category, 
VFMI, prematurity, and genetic syndrome. A P value less 
than .05 determined significance.
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