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Abstract
Objective: To highlight the importance of hypopharyngeal obstruction in the treatment of 
Obstructive Sleep Apnea (OSA) and to delineate the role of tongue base in upper airway, the possible 
ways for tongue base enlargement evaluation that may contributes to patient’s selection and the 
concepts behind optimal patient selection for hypopharyngeal OSA surgery with the objective of 
ensuring best patient outcomes.

Conclusion: Decision for tongue base reduction surgery in patients with obstructive sleep apnea 
should be carefully considering the possible surgical complications, unfavorable surgical outcomes 
that may force the patients to have further surgical intervention.
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Introduction
Going through the progression of Obstructive Sleep Apnea (OSA) surgery, tongue base surgery 

has always been a site of challenge and debate, retropalatal collapse has been addressed to be more 
common than the retrolingual obstruction in spite that the latter is often relevant [1,2]. In the 
context of sleep surgery, hypopharyngeal collapse is broadly accepted as an area encompassing 
tongue base, lingual tonsil, epiglottis, and aryepiglottic fold and hypopharyngeal wall [3]. According 
to a large study conducted by Vroegop et al. [4], hypopharyngeal obstruction is common in OSA 
patients, with tongue base obstruction in 46.6%, conventional tongue base surgical procedures, 
as for example with midline glossectomy, are usually aggressive and associated with considerable 
incidence of both immediate and long-term complications [5-9]. Different surgical techniques have 
been developed aiming to minimize postoperative morbidity and complications simultaneously 
with maximizing the amount of tongue tissue resected [10].

Hypopharyngeal obstruction is associated with obesity and increased percentage of tongue base 
fat. Tongue volume, and specifically tongue base, obviously will increase with fat deposition, thereby 
contributes to variable degrees of upper air way obstruction [11].

Tongue base collapse can be visualized accurately with DISE which can occurs separately or in 
combination with epiglottic collapse, “trap door” phenomenon that will add more to the upper way 
obstruction [12].

Over the past few decades, procedures have been developed to treat hypopharyngeal obstruction 
in adults with OSA [13]. Surgical decision making should consider not only the patient’s history, 
physical examination, and other evaluations related to the pattern of obstruction but also surgeon 
training, surgeon personal experience, and patient preferences [14,15].

Following tongue base surgery, immediate and late complications may be encountered. 
Immediate postoperative upper airway edema, infection, bleeding, lingual paralysis, taste 
dysfunctions and persistent odynophagia may be recorded. Loss of appetite with possible loss of 
weight can be one of the drawbacks of taste dysfunctions [16].

In this article, we will try to have the chance to introduce a tongue base surgery algorism to 
achieve the best treatment outcomes.

Discussion
The presence of different techniques and modalities of OSA treatment reflect that the conditions 

have a multifactorial and multilevel issue. However, as the effectiveness of surgery is not granted 
in this area of the airway surgeons must have a precise preoperative assessment with balancing the 
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invasiveness of the surgery with the expected outcome [17].

Selection of tongue base reduction technique is not an easy job and 
may be a complex one. Aiming to reduce the postoperative morbidity 
and complications, minimally invasive tongue base surgery has 
been developed. Coblation assisted Submucosal Minimally Invasive 
Lingual Excision (SMILE) was introduced to reduce the possible 
complications and maximize patients benefit [10]. Elshaug et al. [18] 
considered a different opinion in the management algorithm, giving 
the priority for conservative treatment over the surgical treatment 
should be the role and surgery should be preserved only at the level 
of study purposes.

How should we change our practice?
The aim of this article is to handle the tongue base surgery in 

a different management approach. If we go through the trip of the 
tongue base surgery for any OSA patient, it will be better to start 
thinking from the postoperative period inwards. With the following 
discussion, we are hoping that the patient's approach will be changed 
(Figure 1).

Decision for tongue base reduction surgery in patients with 
obstructive sleep apnea should be carefully considering the possible 
surgical complications, unfavorable surgical outcomes that may force 
the patients to have further surgical intervention.

Characterizing postoperative complications of OSA surgery is of 
equal importance, to be considered. Most of the literatures addressed 
the immediate postoperative on the expense of the long-term 
postoperative complications, such as dysphagia and taste disturbance 
[19-21].

Surgery for Obstructive Sleep Apnea (OSA) is known to have an 
increased incidence of perioperative complications [22,23]. Based on 
the American Society of Anesthesiologists Guidelines, the operative 
risk for OSA patients depends mainly one the degree and severity 
of airway obstruction along with the degree of invasiveness of the 
operation [24,25]. These expert opinion-based guidelines considered 
OSA surgery as one of the highest risks of perioperative complications. 
OSA surgery, as a must, needs an intimate perioperative monitoring 

as it may leads to dangerous and potentially life-threatening 
complications as the airway is extremely narrow by different a 
anatomical abnormality that contributes to airway obstruction and 
any postoperative edema or bleeding will compromise the airway 
more. Terris et al. [26] concluded that close postoperative monitoring 
in the first 2 h and every effort should be consumed to guide against 
any bleeding or airway obstruction and for the maximum patient’s 
safety, a postoperative nasal airway should be ready, and patients 
should be observed in high-dependency unit at least overnight.

Woodson, in 2007, performed an open tongue resection with 
the assistance of coblation technology and direct laryngoscope to 
minimize the risk of trauma and edema and to reduce morbidity 
[27]. With the use of coblation technology, a relatively new approach, 
Submucosal Minimally Invasive Lingual Excision (SMILE), has been 
developed as a minimally invasive technique aiming to maximize 
tongue base tissue ablation with minimal side effects. However, the 
possible need for repeated surgical sessions is an obvious disadvantage 
[10].

Surgeons should take into consideration when tongue base 
surgery is performed the hypopharynx’s role in respiration, speech, 
and swallowing.

Taste Dysfunction (TD) has been underestimated in the literature 
as one of the long-standing complications of tongue base reduction 
surgery. However, however, surgeon must inform the patient about 
this considerable complication as it is remaining a high alert concern 
for all the patients. The most warning surgical techniques in the 
literatures that carry the risk of postoperative Taste Dysfunction 
(TD) includes coblation lingual tonsillectomy, Transoral Robotic 
Surgery (TORS) Base of Tongue (BOT) reduction, and submucosal 
lingualplasty. However, for most of the patients, TD is frequently a 
short team complication that resolves after a few months, but it can be 
more problematic if stay more longer [28]. Eun et al. [29] reported that 
gustatory function remained unchanged after RF-TBR in their short-
term follow-up. However, certain degrees of TD can occur with other 
tongue base reduction surgeries. Lin et al. [30] concluded that TD 
can be one of the late complications after their Endoscopic coblator 

Figure 1: Tongue base surgery balanced decision considerations.
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open Tongue Base Resection (Eco-TBR) technique. Generally, as the 
degree of TD can be related to the modality of surgical intervention 
and the operation time, surgeons should clearly notify the patients 
about the possibility of postoperative TD. Further studies are needed 
to considerably clarify the risk of TD with each modality of surgical 
intervention.

Although still in its infancy, the clinical assessment of gustatory 
function subjective and objective testing should be part of the pre 
and postoperative workup of the OSA patients. Different gustatory 
function tests are available, yet there is no gold standard one. Because 
of its clinical convenience and good test–retest reliability, the three-
drop method using four main flavors has been widely used to examine 
basic tastes [31].

Dysphagia considerably cited to be the most common long-
term complication in OSA surgery. Because of wide time range of 
symptom assessment, the reported incidence of dysphagia was 
between zero and 60%, even with separate surgical technique 
studies [32,33]. Hyoid Myotomy with Suspension (HMS) is one 

of the tongue base reduction surgeries that strongly need to have 
preoperative dysphagia counseling with OSA patients [34]. Although 
not frequently cited as a complication of sleep surgery, globus is 
generally a common complaint and although benign, it may have 
a persistent course. Radio Frequency Ablation (RFA) treatment of 
the tongue base has been shown to increase the incidence of gloubs 
sensation by fivefold in comparison to others mostly because of 
increased formation of postoperative scar tissue. This in turn, explain 
the magnitude of increase in complaint seen in RFA that is absent 
in other procedures [34,35]. Preoperative swallowing tests and late 
postoperative assessment, both are important in-patient selection 
and postoperative follow up.

Operative decision making needs to have some requirements. 
Balancing the operative risks, which vary considerably between 
different types of operations, versus the outcome is the first 
and most important factor. The combination of genioglossus 
advancement and hyoid suspension has been recommended to be 
as a guide surgical technique for the surgical treatment outcomes 
after the publication of a large series using this combination to treat 

Figure 2: Management algorithm for tongue base surgery.
*DISE: Performed for documentation of upper airway obstruction sites
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hypopharyngeal obstruction [36]. Second, which has a key stone 
value, the incorporation of the clinical expertise, training level of the 
surgeon? Patient values and preference must be considered in making 
treatment decisions.

Running through the preoperative assessment of OSA patient, 
obesity should have a considerable concern.

Looking back on the advancements of Obstructive Sleep Apnea 
(OSA) surgery, tongue base surgery has always been a challenge. 
Traditionally, hypopharyngeal/tongue base procedures for OSA are 
usually aggressive and more technically challenging.

Tongue fat deposition has been linked to be one of the major risk 
factors in obese patients with OSA [37]. An autopsy study addressed 
that the percentage of tongue fat deposition, specifically tongue base, 
was matched with the degree of obesity with accompanying increase 
in tongue volume [38]. Kim et al. [39] has been used the three-point 
Dixon method (a method for fat/water discrimination) aiming to 
differentiates between fat deposition in obese patients with and 
without sleep apnea. First, Dixon MR imaging visualized tongue fat 
deposition better than the spin echo sequence. Second, intramuscular 
fat percentage was very high (32.6%), after controlling demographic 
factors. In contrast to previous autopsy [38], and fast spin echo 
imaging [40] studies, they found that fat in not equally deposited in 
the muscles of the upper air way and the tongue has the upper hand 
as a fat deposition reservoir. Genetic heritability of fat distribution 
phenotypes can be an explanation for increased fat in the apneic 
tongue in obese patients [41]. Fat deposits in the abdomen in men 
and neck in women have been previously as a risk factor for OSA in 
obese patients [42,43]. Soft palatal fat deposition has been reported 
also in obese patients with OSA [44]. As the tongue is known to be an 
increased, intramuscular tongue will be a major factor that affects the 
not only the tongue size, which affects airway size and collapsibility, 
but the pharyngeal dilator muscle function of the tongue. Intern, this 
adversely will alter the tongue’s shape, that will be reflected on airway 
shape, and reduce its contractile force as a main pharyngeal dilator. 
The retroglossal airway size will be reduced increasing the risk of sleep 
apnea [45-47]. Increase in intramuscular fat may modify transmission 
of contractions across multiple muscles within the tongue. Fat 
infiltration at these critical junctions may adversely affect the shape 
modifications needed to prevent apneic attacks [48]. Bariatric surgery 
has been proven to gives the optimum weight loss and results in cure 
or improvement of OSA in a significant proportion of patients [49]. 
Bariatric surgery approved to has a significant improvement in both 
subjective and objective parameters of OSA [50-53].

Going through the first lines of treatment for OSA patients with 
enlarged tongue base, different options will be available. Continuous 
Positive Airway Pressure (CPAP) remains the gold standard first 
line treatment for obstructive sleep apnea in adults [54,55]. Weight 
reduction is recommended as adjunctive treatment [56]. With CPAP 
failure, mandibular advancement devices may be considered with 
conservative management as second line treatment [57]. Surgery 
for obstructive sleep apnea, specifically tongue base surgery, should 
be reserved as a last line of treatment that should be done within 
acceptable level of evidence and patients should be informed in 
detail about the perioperative details, as well as of the postoperative 
drawback and outcomes. Figure 2 show the management algorithm 
for tongue base surgery.

Conclusion
Basic concepts in Hypopharyngeal Surgery should be clear 

before deciding any line of treatment for this group of patients. 
Understanding these concepts builds a framework in the thought 
process of customizing the treatment decisions to individual 
patients in the setting of multiple variables. Decision for tongue base 
reduction surgery in patients with obstructive sleep apnea should be 
carefully considering the possible surgical complications, unfavorable 
surgical outcomes that may force the patients to have further surgical 
intervention.

Conventional tongue base surgical procedures, as for example 
with midline glossectomy, are usually aggressive and associated 
with considerable incidence of both immediate and long-term 
complications. As a first line of treatment, Continuous Positive 
Airway Pressure (CPAP) with conservative weight reduction should 
be strongly advised and applied.
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