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having psychiatric symptoms etiologically distinct 
from the syndrome.70

VCD and asthma

Differentiating asthma and VCD can sometimes 
be difficult.71 The literature reports cases of hoarse-
ness misdiagnosed as asthma for extended periods 
of time.72 Approximately one third of patients with 
VCD were diagnosed with asthma prior to the correct 
diagnosis of VCD.71 Morris et al64 found that, of 11% 
of patients with VCD who had bronchoprovocation 
testing, only 29% were reactive. O’Connell et al73 
reported coexistent asthma in 35% of patients with 
VCD. The current literature lacks prospective stud-
ies that adequately define the relationship between 
VCD and asthma or uses multiple measures to define 
airway hyperreactivity.64

VCD and Gastroesophageal Reflux Disease 
(GERD)

Although not implicated as a causative factor, 18% 
of patients with VCD are reported to have underly-

ing GERD.64 Twenty-two adolescent patients with 
VCD had posterior laryngeal changes of arytenoid 
and interarytenoid edema with pachyderma typically 
seen in GERD.74 Cases of patients with VCD when 
GERD symptoms are present should prompt evalu-
ation and consideration for treatment with proton 
pump inhibitors.64

Hoarseness and environmental exposure

Studies indicate that many persons present hoarse-
ness caused by environmental factors. Perkner et al75 
found that patients exposed to smoke, dust, fumes, gas 
or vapors had VCD symptoms within 24 h of a single 
exposure. Moreover, Andrianopoulos et al76 reported 
that hoarseness was triggered in patients by stimuli 
including foods, perfumed products, air pollutants 
and chemical agents. Chlorine gas inhalation can 
also exert a wide array of effects on the entire airway, 
ranging from mucous membrane irritation to acute 
respiratory distress syndrome (ARDS).77 The extent 
and location of damage is determined mainly by the 
duration of exposure and quantity of gas released.77 

Table 1. Incidence of hoarseness in surgical procedures beyond thyroidectomy

Procedure Author
Incidence of 
hoarseness Mechanism of injury

Method of identification  
of hoarseness Study category

Carotid 
endarterectomy

AbuRahma et al59

Ballotta et al60

Schauber et al61

Morris64

7%
2-10% in 
restenosis 

surgery

Local trauma to the nerve 
by means of retraction, 

stretching, clamping and 
transection. However, most 
of the clinical injuries occur 

during retraction

Clinical examination  
and direct laryngoscopy

Prospective
LOE II-2

Open heart surgery Hamdan et al58 1-2% Several mechanisms Direct laryngoscopy Review article
LOE III

Lung cancer Filaire et al52

Zhao et al36

31% Surgical injury,  
tumor invasion

Fiber optic laryngeal 
examination

Prospective
LOE II-2

Esophagectomy Isono et al53

Nishimaki et al55

Pertl et al54

45-80% Cervical access and 
lymphadenectomy

Clinical examination  
and direct laryngoscopy

Prospective
LOE II-2

Cervical spine 
surgery

Jung et al49,50 1,3-25% Endotracheal cuff  
pressure, retraction

Indirect laryngoscopy Prospective
LOE II-2

Intubation or 
extubation

Kambic et al42

Zimmert et al29

Mencke et al35,36

Echternach et al26

6.2-31% Arytenoid trauma, surgical 
trauma, modification of the 
vascular supply and venous 
drainage of the larynx, etc.

Videoendoscopy and 
videostrobolaryngoscopy

Randomized 
controlled trial

LOE I

Mediastinoscopy Roberts et al40 1-6% Traction in the anterior 
mediastinum 

Intraoperative 
neuromonitoring

Prospective
LOE II-2

LOE= Level of evidence according to US Preventive Services Task Force (USPSTF).




