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Safeguard the Airways: Detecting 
Post-Extubation Vocal Fold Motion 
Impairment Using Laryngeal 
Ultrasound: A Case Study

 Sara Eltayeb,  Eleia Mosaad

Abstract
Vocal fold motion impairment is a rare but serious complication of endotracheal intubation, 
traditionally diagnosed with flexible fiberoptic endoscopy. Point-of-care ultrasound is emerging 
as a valuable tool for airway assessment and guiding interventions. We present a case of a 
21-year-old female patient with infective endocarditis who was intubated for cardiac surgery. 
After extubation, she developed hoarseness of voice and aspiration. A laryngeal ultrasound 
using a high-frequency linear probe revealed left vocal fold paresis, consistent with her clinical 
findings. A nasogastric tube was placed to prevent aspiration and ensure adequate nutrition. 
Ten days later, follow-up ultrasound demonstrated improved vocal fold movement, allowing for 
the removal of the nasogastric tube. Laryngeal ultrasound is a safe, reliable, and repeatable 
method for the early detection and monitoring of vocal fold motion impairment following extu-
bation, reducing the risk of aspiration and enhancing patient outcomes.
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Introduction

Endotracheal intubation, a common 
procedure in anesthesia and critical 

care settings, can lead to a rare but seri-
ous complication known as vocal fold 
motion impairment (VFMI).[1] Vocal fold 
motion impairment is a condition charac-
terized by reduced movement or complete 
immobility of one or both vocal folds.[2] 
This condition can manifest clinically as 
hoarseness of voice and swallowing diffi-

culties, significantly impacting a patient’s 
quality of life and recovery.[1,2]

VFMI has been identified as a potential risk 
factor for increased morbidity and mortal-
ity, primarily due to its association with an 
elevated risk of pulmonary aspiration.[3] Re-
ported incidence rates of VFMI following 
cardiac surgeries range from 1% to 2%.[4]

Traditionally, flexible fiberoptic endoscopy 
and videofluorographic swallowing stud-
ies have been the standard techniques for 
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visualizing vocal fold mobility and diagnosing VFMI.
[5] However, these methods require specialized equip-
ment and expertise and may not be readily available in 
all healthcare settings.[5,6] In recent years, point-of-care 
ultrasound (POCUS) has emerged as a valuable tool for 
airway assessment and guiding interventions, including 
evaluating vocal fold function.[6,7] POCUS offers a more 
accessible and portable option for clinicians to monitor 
vocal fold motion and guide patient management.[8] We 
present the case of a 21-year-old patient who was found 
to have unilateral vocal fold paralysis as detected by ul-
trasound.

Case Report

A 21-year-old female patient with a body mass index 
(BMI) of 17 kg/m² and a history of chronic heart fail-
ure had undergone left ventricular assist device (LVAD) 
implantation several years prior. She was readmitted to 
our center, presenting with a focal neurological deficit 
and seizures caused by a left internal capsule ischemic 
infarction. A transesophageal echocardiogram revealed 
large vegetations on the mitral valve. A microbiologi-
cal workup for infective endocarditis was initiated, and 
empirical broad-spectrum antimicrobial therapy was 
started. The patient subsequently developed progressive 
heart failure symptoms, persistent fever, and respiratory 
failure. Further microbiological testing confirmed a su-
perimposed chest infection caused by Klebsiella pneu-
moniae, necessitating a few days of intubation and me-
chanical ventilation. Following a multidisciplinary team 
meeting, a decision was made to proceed with surgery 
for her complicated case of unresolving infective endo-
carditis.

Upon admission to the intensive care unit (ICU), her 
Acute Physiology and Chronic Health Evaluation II 
(APACHE II) score was 10, indicating a 15% risk of mor-
tality. During the preoperative airway assessment, the 
Mallampati classification was used to predict intubation 
difficulty, and her Mallampati score was I.

The patient underwent a redo sternotomy for mitral 
valve replacement. She was successfully extubated on 
the third postoperative day but subsequently developed 
hoarseness of voice and exhibited signs of aspiration to 
fluids. Her hemodynamics remained stable, and oxygen 
therapy was not required. An intensivist performed a 
laryngeal ultrasound (LUS) to provide real-time visual-
ization of the vocal folds using a Philips EPIQ CV x3D* 

system with a linear high-frequency ultrasound probe. 
The sonographic examination was conducted with the 
patient in a supine position and her neck extended. The 
vocal folds were scanned in a transverse midline view. 
The patient was instructed to speak and take deep in-
spiration. The ultrasound examination revealed reduced 
excursion and limited adduction of the left vocal fold 
during phonation and deep inspiration, findings consis-
tent with left vocal fold paresis (Figure 1). These findings 
were compared to the normal appearance of the vocal 
folds (Figure 2). This finding was consistent with the pa-
tient’s clinical presentation and supported the diagnosis 
of post-extubation VFMI, indicating a high risk of aspi-
ration pneumonitis.

We utilized the Adult Subjective Global Assessment 
Form to evaluate the risk of malnutrition, which in-
dicated that our patient was at risk (Supplementary 
Material 1). A nasogastric (NG) tube was inserted to 
ensure adequate caloric intake and reduce the risk of 
aspiration. The diagnosis of VFMI was not confirmed 
by video laryngoscopy.

An ultrasound scan conducted ten days later showed 
improved vocal fold movement. The NG tube was re-

Figure 1. Reduced movement and limited adduction of the left vocal 
fold during phonation. There is an apparent failure of complete 
adduction between the two vocal folds, with the left vocal fold 
displaced laterally, resulting in an asymmetrical appearance. (1) 
Muscles of the neck, (2) right vocal fold, (3) left vocal fold, and (4) 
thyroid cartilage.
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moved, and the patient completed her rehabilitation 
program. She was transferred to the inpatient ward to 
complete six weeks of intravenous (IV) antibiotics as per 
the infective endocarditis protocol and was subsequently 
discharged home. She was referred to a phonetic special-
ist for follow-up after discharge.

Written informed consent was obtained from the patient 
for the publication of this case report.

Discussion

Vocal fold motion impairment is a rare but serious con-
sequence of tracheal intubation. VFMI limits nutritional 
intake and increases the risk of aspiration pneumonia. 
[1] The incidence of postoperative VFMI varies across 
studies due to the heterogeneity of surgical procedures 
and diagnostic modalities used to detect VFMI.[1,3] Mul-
tiple risk factors have been identified for postoperative 
vocal fold motion impairment, including advanced age, 
comorbidities such as hypertension and diabetes, pro-
longed surgical duration, and the sitting posture during 
surgery.[1,3] Iatrogenic VFMI has been documented in 

procedures involving the thyroid gland, cervical spine, 
thoracic region, and cardiac surgeries.[1,3] Mechanisms 
leading to VFMI after cardiac surgeries may include hy-
perextension of the neck, traumatic intubation, or direct 
trauma to the recurrent laryngeal nerve.[4] In this case, 
repeated intubations due to heart failure and chest infec-
tions prior to surgery may have further increased the risk 
for the patient.[9]

While video fluorographic and nasal endoscopic exam-
inations are considered the gold-standard diagnostic 
tools for VFMI, bedside ultrasound has emerged as an 
essential tool for airway management.[7] Laryngeal ultra-
sound, in particular, has been described as an airway ul-
trasound modality used to visualize and assess the mo-
bility of the vocal folds. 

Two recent studies have demonstrated the high diag-
nostic accuracy of LUS for VFMI in children follow-
ing cardiac surgery.[6,10] A recent systematic review and 
meta-analysis in adults reported similar findings, with a 
pooled sensitivity for LUS of 0.95 (95% confidence inter-
val [CI]: 0.89–0.98) and a specificity of 0.98 (95% CI: 0.96–
0.99).[8] Laryngeal ultrasound relies on visualizing the vi-
bratory movement of both vocal folds during phonation. 
The larynx is typically visualized at the level of the thy-
roid cartilage, which serves as an anatomical landmark. 
The literature reveals variability in the preferred patient 
position for examination. Some practitioners conduct the 
procedures with patients in a supine position, while oth-
ers prefer the sitting position. There is also diversity in 
the probe’s orientation, with both long-axis and short-
axis orientations described in the literature.[5]

Our patient was at a high risk of malnutrition due to 
a profound catabolic state and pulmonary aspiration, 
which could have further complicated her postoperative 
recovery. Early detection of VFMI was, therefore, criti-
cal. The management of postoperative VFMI is primarily 
conservative, focusing on ensuring adequate nutritional 
intake and preventing aspiration. Daily assessments by 
bedside nurses and rehabilitation teams are essential for 
monitoring phonation and swallowing. In some cases, 
voice therapy, medialization injections, or surgery may 
be indicated for persistent mobility disorders.[11] Re-
peated ultrasound examinations can be utilized for bed-
side monitoring and follow-up; this method has been 
deemed reliable and safe. However, further large-scale 
studies are required in this field.

Figure 2. Normal sonographic appearance of the vocal folds during 
inspiration, showing symmetry. (1) Muscles of the neck, (2) right 
vocal fold, (3) left vocal fold, (4) thyroid cartilage.
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Conclusion

Laryngeal ultrasound is a safe, reliable, and repeatable 
tool for the early detection and monitoring of VFMI in 
symptomatic patients following extubation. It can also 
serve as a screening tool for patients at high risk of VFMI, 
thereby reducing the risk of post-extubation aspiration.
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