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Abstract 
We demonstrated the importance of managing a patient who presented with 
stridor due to severe Reinke’s oedema. The concept of managing difficult air-
way has thus been introduced for the otolaryngologists according to a plan of 
action as described by the American Society of Anaesthesiologist’s difficult 
airway algorithm. Methods: A case report of interest and review of literature. 
PubMed search with keywords of difficult airway, stridor, awake intubation 
and Reinke’s oedema was used. Result: Management of an anticipated difficult 
airway with awake fiberoptic intubation with backup strategies of direct laryn-
goscopies with Eshmann stylet and awake invasive intubation is highlighted. 
Conclusion: This case report demonstrated a definitive strategy of securing a 
difficult airway with obstruction at the glottis and highlighted the role of 
teamwork between otolaryngologist and anaesthesiologist to secure difficult 
airway. 
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1. Introduction 

Reinke’s oedema is fluid collection in the lamina propria of the true vocal cords, 
which is one of the five layers, deep to the squamous epithelial layer, and super-
ficial to the superficial layer of the lamina propria of the true vocal fold [1]. The 
most common presentation is a middle-aged female who smokes and complains 
of hoarseness of voice [2]. Less commonly the patient may be dyspnoeic [2]. In 
this report, we describe a difficult airway case with Reinke’s oedema involving 
the vocal cords especially the left vocal cord which has formed a sac like collec-
tion. The polypoidal like mass would fall into the sub-glottis space on inspiration 
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causing stridor due to ball valve effect. We demonstrated this unusual presenta-
tion with stridor and highlighted the use of fiber optic intubation for securing 
the supra-glottic airway and then performing the micro laryngeal surgery as a 
joint team effort between the otolaryngologist and anaesthesiologist. The otola-
ryngologist should be aware of the anticipated difficult airway and bring in the 
necessary skills of using fiber optic intubation, more recently video-laryngoscopy, 
different laryngoscopes, rigid bronchoscopes or surgical tracheostomy as neces-
sary techniques for securing the difficult airway. 

2. Case Study 

A 60-year-old female presented with three day history of worsening dyspnea, 
stridor and cough. On further inquiry she had been suffering from a fluctuant 
hoarseness for considerable time and recently became more dyspnoeic after 
short excursions. She was a heavy smoker and drank alcohol occasionally. Her 
past medical history included hypertension and gastro-esophageal reflux disease, 
but she was not on any medication. There was no family history of similar voice 
or respiratory problems, and she denied any weight loss. Her body mass index 
was 36. 

On examination, she was stridulous, tachycardiac (pulse 99 beats per minute), 
tachypnoeic (respiratory rate 28 breaths per minute) but was maintaining her 
oxygen saturation at 96% on room air. She was apyrexial and there was an im-
mediate need for securing her anticipated difficult airway. She was given Heliox 
initially which stabilized her airway. Bloods results showed a raised pCO2 of 6.6 
but normal pH and base excess on arterial blood analysis. Her Chest X-Ray 
demonstrated an element of heart failure with cardiomegaly. 

Flexible laryngoscopy showed that both true vocal cords were grossly oede-
matous asymmetrically. On the left the edema had formed a small fluid collec-
tion which was attached to the vocal cord that was acting in a ball-valve fashion; 
it would fall into the subglottic area as the patient took a breath in, explaining 
the stridor and dyspnea.  

A decision for awake intubation was made after consenting the patient and 
telling her the alternatives like surgical tracheostomy, so otolaryngologists were 
ready. On the day of admission the patient was taken to the operating room. The 
nasal mucosa was sprayed with phenylephrine and lidocaine 2%. After sedation 
with midazolam and remifentanyl, the upper airway was secured by passing a 
size 6 Mallinckrodt reinforced tracheostomy tube mounted on a flexible bron-
choscope. The patient maintained her saturations throughout the procedure. Mi-
crolaryngoscopy was used to confirm the preoperative findings, showing the mu-
cosal sac obstructing the supra-glottic airway (Figure 1). After securing the airway, 
the mucosa of both vocal cords was incised, and the underlying fluid was suc-
tioned, with replacement of the rest of the mucosa, resulting in a patent and safe 
airway for the patient. Histopathological analysis confirmed the clinical diagnosis 
of bilateral Reinke’s oedema without evidence of malignancy. Post-operatively the 
patient recovered uneventfully. 
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Figure 1. View at microlaryngoscopy demonstrating gross Reinke’s edema. 

3. Discussion 

Difficult airway is defined as difficulty in ventilation, intubation and laryngos-
copy by a trained anaesthesiologist. This entails difficulty in mask ventilation 
and difficulty in laryngoscopy and intubation due to various reasons and pa-
thologies encountered. The case described show an anticipated difficult airway 
with stridor with severe Reinke’s oedema which was an airway emergency. The 
case demonstrated that effective communication should be necessary for the best 
outcome of stridulous patient’s presenting with difficult airway in a multidiscip-
linary setting. The strategy should be clear and both the otolaryngologist and 
anaesthesiologists should have a backup strategy for any problems encountered 
during the difficult airway scenarios [3] [4]. 

Reinke’s space was first described as a potential space between the squamous 
epithelium of the vocal cord medially and the elastic tissue of the vocal ligament 
laterally [5]. The transition from squamous to columnar epithelium occurs at the 
junction between the superior and inferior borders of Reinke’s space, namely the 
superior and inferior arcuate lines respectively. This space is normally filled with 
a thin layer of fluid which allows the vocal cord to flexibly vibrate during phona-
tion as evident on videostroboscopy [2].  

It is postulated that due to lack of a lymphatic drainage and repeated inflam-
mation, results in accumulation of blood within this space [6]. The blood to-
gether with the ensuing tissue reaction causes the oedema [6]. Various different 
insults have been attributed to cause this. Smoking is considered a strong risk 
factor as 90% of patients have a smoking history [5]. Other common risk factors 
are voice abuse, irritants such as oil fumes and acid from reflux disease [5] [6]. 
Our patient had been smoking for many years and suffered reflux disease for 
which she had not been treated.  
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Reports have shown that Reinke’s oedema has a predilection for females, but 
this could be due to the change in voice to a harsh, masculine-like voice which 
will more likely prompt the female patient to seek medical attention sooner [5] 
[6]. It has a peak incidence in the fourth and fifth decade of life [2] [5] [6]. Apart 
from the usual complaint of change in voice tone, patients may present with 
dyspnea, pain or a lump in the throat but rarely with stridor [6]. 

The mainstay of treatment depends on the severity of the oedema and pa-
tient’s symptoms. If the oedema is mild, patients should abstain from any preci-
pitating factors like smoking, should be treated for reflux disease and advised to 
rest their voice and have sessions of speech therapy [6]. If the symptoms are 
more severe, and not amenable to speech therapy and vocal hygiene, the patient 
may require surgery in rare cases for biopsy to rule out potential for malignancy 
in chronic smokers [7] [8]. Two techniques have been described: 1) Stripping of 
the vocal folds to reveal the underlying Reinke’s space, with suctioning of the 
fluid causing the edema and replacement of the vocal cord epithelium [9]; 2) the 
“squeezing technique” as described by Yonekawa et al. [2]. This patient under-
went combination of the two with micro dissection of the mucosa laterally to 
access and then squeezing of the fluid by using adrenaline soaked patties and 
biopsy specimen was carried out. The patient had good resolution of her symp-
toms. Both procedures should be followed by abstinence from the precipitating 
factors and voice rehabilitation. The patients that continued to smoke after 
treatment were more likely to suffer recurrences [8]. The main risk factor for 
recurrence and histologic changes is the prolonged duration of tobacco. In one 
study by Pezone et al. 2002, found carcinoma in situ in 2.5% of patients present-
ing with bilateral Reinke’s oedema [7]. Therefore biopsies are recommended es-
pecially in chronic smokers [7] [8]. Patients with Reinke’s oedema pose a poten-
tial problem during intubation or after long term side effect of intubation [10] 
[11]. Our patient had an awake fiber optic intubation, so allowing her to main-
tain and secure airway as a first step of a difficult airway algorithm. A case has 
been previously described of difficult intubation when the anesthetist was una-
ware of the presence of a reinke’s oedema [12], who was admitted for non-vocal 
cord surgery. 

4. Conclusion 

At the conclusion of this paper, the readers should be able to know that team-
work between otolaryngologist and anaesthesiologist in anticipated difficult air-
way is a crucial step in the management of the difficult airway in the otolaryn-
gology patients presenting with stridor. 
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