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Abstract

Oral cavity/mouth is first recipient of food. Food is broken down and prepared
for initial phases of digestion. The oral preparatory phase is voluntary. In this phase,
food is manipulated by the tongue and teeth. A bolus which is ready to swallow is
prepared. Any disruption of oral cavity functions commonly due to oral infections,
space infections, facial trauma, congenital-cleft lip and palate, temporo-mandibular
joint disorders, salivary gland pathology, oral cancers, radiation therapy, etc.,
can cause dysphagia. In this chapter, we would explain the maxillofacial and oral
aspects of dysphagia along with diagnosis and treatment aspects.
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1. Introduction

Facial structures and its functions are very precise and rhythmic, well-orches-
trated co-ordination between various structures to achieve multiple goal at the same
time. Innumerous central control of voluntary and involuntary function have been
studied and documented in many forms of medical literatures. Multiple facial hard
and soft tissues, nerves, muscles etc., function in a very unique and well balanced
way. The extremely complex process of act of swallowing/deglutition, involves
approximately 50 pairs of muscles and nerves that are responsible for preparing and
transferring food and liquids from the mouth to the stomach [1]. Due to the close
proximity of the pathways of swallowing and respiration, precise coordination
between these functions is vital in order to avoid entry of material into the airway
[2]. A problem with any of these structures can lead to dysphagia [1].

Patients with pathology in oral cavity often seek treatment for that particular
sign and symptoms and there by dysphagia can be easily missed. Even though disor-
ders of swallowing are very common and, when looked for, occur regularly in most
branches of surgery. Most common cause of dysphagia is a neurological disturbance
[3]. Surgeons/physicians must look for presence of a second pathology affecting
their swallow and plan treatment accordingly.

2. Anatomy of oral cavity - selected aspects
The oral cavity, the pharynx, and the larynx are the three anatomically and func-

tionally separate aero-digestive tract structures which form the swallowing appara-
tus. Normal deglutition requires precise coordination of these structures [4-7].
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A hydrodynamic pump is created with valves by these structures that allow food and
liquid to be transferred into the stomach without aspiration [4, 6]. Swallowing com-
prise of three phases, based on the location of the bolus in the swallowing frame-
work. Oral phase is voluntary and it set off involuntary pharyngeal and esophageal
phases [4-6]. Large number of diseases causes symptoms of dysphagia affecting

the quality of life of patients [6]. Understanding of the anatomy and physiology of
deglutition is required to treat dysphagia.

The oral cavity inlet is guarded by the upper and lower lips. The other units of
the mouth are cheeks, maxillary and mandibular teeth, gums and periodontium and
periodontal ligaments, hard and soft palate, tongue and floor of mouth. The oral
phase of swallowing occurs in the oral region. Masticatory performance is defined as
the percentage of particle size distribution of food when chewed for a given number
of strokes [8]. This evaluates the quality of chewing. Masticatory performance reflects
the capacity to reduce the size of food particles and the number of chews necessary
to render food ready for swallowing [9, 10]. Quality of mastication performance is
affected by multiple factors like number of teeth in functional occlusion [11-13],
biting force [14], dentures [15], Implants and or artificial prosthesis and salivary flow
rate — which declines(masticatory performance) with a reduction of salivary secretion
[16]. Bolus preparation happens between upper arch (maxillary arch) and lower arch
(mandibular arch). Oral cavity transforms into oropharynx posteriorly.

Upper and lower Lips form a sphincter using the orbicularis oris muscle. Intra-
orally the lips have labial mucosa (mucous membrane), which extends laterally on
the inner surface of bilateral cheeks as buccal mucosa. Cheeks contain the buccina-
tor muscles and the buccal fat pads. Palate anteriorly is hard palate formed by fusion
the palatine process of both maxillae anteriorly and horizontal plates of palatine
bone fused at transverse palatal suture. The soft palate is located posteriorly.
Anteriorly, it is continuous with the hard palate and with palatine aponeurosis. The
posterior border of the soft palate is free, and has a central process that hangs from
midline known as uvula. The soft palate is mobile, and comprised of muscle fibers
covered by mucous membrane. The soft palate continues laterally with palatoglossal
and palatopharyngeal folds, which joins the tongue and pharynx respectively [17].

3. Oral clinical conditions for dysphagia and treatment aspects

Patients with pathology in oral cavity often seek treatment for that particular
sign and symptoms. Dysphagia can be easily missed. These conditions can be
congenital or acquired.

Congenital conditions which are most commonly encountered in our practice
are facial clefts; cleft lip and palate. There are always lots of emotions and expecta-
tions of parents during treatment. Feeding in the cleft lip and palate setting is the
main challenge for the parents, pediatricians, surgeons and nurses. In a study, 97%
of parents of cleft infants thought to discuss feeding challenges, 95% thought it was
important to have a demonstration of feeding [18]. Poor oral suction, inadequate
volume intake, lengthy feeding time, nasal regurgitation, excessive air intake, and
coughing or choking are the feeding challenges [10]. The anatomic-structural defor-
mities of cleft infants usually affect the oral phase of the suck-swallow-breathing
mechanism. Cleft with syndrome, the risk of poor feeding is 15 times more [19].

The importance of adequate nutrition in cleft patients care is indispensable espe-
cially during presurgical and postsurgical period. In cleft palate patients, the ability
to secure adequate seal and suction is remarkably reduced [20]. Poor intake abilities
and diminished sucking efficiency causes the cleft baby with reduced oral intake,
reduced weight gain and inadequate growth [21] (Figure1).
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Figure 1.
Cleft of the palate pre- and postsurgery.

Bottles commonly used for feeding infants with cleft deformities include the
Cleft Palate Nurser, Mead Johnson LLC, Glenview, IL; Medela Special Needs Feeder,
Pigeon Bottle and vented bottles such as the Dr. Brown Bottle [22].

Post-surgery the parent face fresh challenges for feeding. Feeding protocols
during post-surgery phase is contentious subject among surgeons. Surgeons recom-
mend 3-5 days of bottle holiday, they recommend syringe feeding. Various studies
bespeak that the mechanical effect of feeding have little effect on wound complica-
tions or incision breakdown [23-26].

A research conducted by Al Hadadi and colleagues showed that aspiration pneu-
monia was diagnosed in 15.8% of all Cleft palate babies, which was analogous to a
study from Malaysia whose results were 14% [27, 28]. The reason for high incidence
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of aspiration pneumonia in orofacial cleft is malfunctioning of the palatal muscles
and cleft of the palate leading to difficult swallowing and aspiration. It is also been
reported that the hyoid bone is abnormal in cleft patients [29].

4. Acquired causes for oral dysphagia

Oral health is defined as “a state of being free from chronic mouth and facial
pain, oral and throat cancer, oral infection and sores, periodontal(gum) disease,
tooth decay, tooth loss, and other diseases and disorders that limit an individual’s
capacity in biting, chewing, smiling, speaking, and psychosocial wellbeing” [30].
According to the World Health Organization dental caries and periodontal diseases
have high prevalent rate of nearly 100 and 90% respectively. Aspiration pneumonia
in the medically compromised and elderly, and post-operative infections can be
prevented by proper oral health and hygiene [31-33].

Loss of tooth will disturb the pattern of pre- swallow and swallowing behaviors.
Especially with older individual with loss of multiple teeth find it onerous in chew-
ing and swallowing [34]. Chewing ability directly depends on remaining functional
teeth with functional occlusion [11-13].

Oral preparatory stage which is affected the most due to loss of teeth, asloss of
tooth diminish chewing ability and causes difficulties in forming the bolus. Bolus
size was reported to increase with an increasing number of missing teeth, with
larger boluses potentially interfering with optimal swallowing [35]. An ill formed
bolus may be difficult to transport smoothly and efficiently into the pharynx, thus
leading to additional swallowing abnormalities.

Replacement of loss of teeth by prosthetic teeth/dentures is an effective way
to increase the functional masticatory unit. Prosthetic rehabilitation to maintain
appropriate mandible position with good occlusion is important in smooth swal-
lowing in older individuals [36].

A study in which relationship between the number of teeth in function, denture
use and subjective swallowing problems in a sample size of 5643 individuals aged
40-89 years concluded that individuals with fewer functional teeth or no denture
use were likely to have subjective swallowing problems, and suggested that, even
if people have few teeth, denture wearing contributes to prevention of swallowing
problems [34].

An extensive study conducted in 289 elderly people aged 60 years and older, to
evaluate the relationship between the number of teeth, denture wearing, and swal-
lowing by a noninvasive cervical auscultation technique. They concluded that 31.1%
had swallowing impairment. About 20% of patients had swallowing impairment in
subjects with 20 or more teeth with denture whereas subjects with 20 or more teeth
without dentures had swallowing impairment by 26.5%. Swallowing impairment
was found in 38.9% in less than 19 teeth without prosthesis. About 57.7% had swal-
lowing impairment with less than nine teeth without dentures. And, 66.7% com-
pletely edentulous patients without dentures had difficulty in swallowing, whereas
it was to be 28.7% with complete denture prosthesis [37].

Researcher have found that there was higher frequency of entry of secretions,
food/liquid, or any foreign material into the laryngeal vestibule above the level
of the true vocal folds (laryngeal penetration) in edentulous elderly people who
are not wearing any denture prosthesis, but laryngeal penetration was reduced in
edentulous elderly people when wearing dentures [38].

The precision fit of dentures has positive effect on the swallowing function.
Wearing ill-fitting dentures, particularly in the case of a complete denture, may
interfere with achieving sufficient occlusal contact. Insufficient occlusal contact
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reduces masticatory performance and causes impairment of swallowing activity. In
a study which shows ill-fitting dentures increases duration of swallowing in elderly
patients using electromyography. Normal swallowing duration form 12 to 70 years
age person ranges between 0.80 and 1.60 s. They claimed that in ill-fitting poor
prosthesis the swallowing time was 1.84 s and the time was reduced to 1.28 s in well-
fitting prosthesis. The quality and fit of prosthesis plays a vital role to improve swal-
lowing ability in elderly individuals [39]. By repairing or relining ill-fitting dentures
showed the pharyngeal transit time was shorter when compared to not wearers.
Increase of pharyngeal transit time increases the risk of aspiration [40]. A person
who has inadequate natural masticatory teeth and are without wearing dentures had
a 91% greater risk of dementia than those with adequate natural mastication [41].

Dry mouth or xerostomia is a condition which results in dryness of mouth due to
decrease in saliva secretion. It is common in elderly population and has an incidence
of 20-60% [42]. Xerostomia affects the oral preparatory and oral phases of swal-
lowing, causes impaired bolus formation and transport [43]. Swallowing disorders
in xerostomia can be managed with oral moisturizers, lubricants, and careful use
of fluids during eating [44]. It is considered that tooth brushing helps to improve
oral hygiene and increased salivary flow rate. Mechanical stimulation of the salivary
glands during tooth brushing can promote the discharge of saliva [45]. Tooth
brushing may activate impulses to both major and minor salivary tissues following
stimulation of oral and pharyngeal regions, causing salivation [46]. In a study by
Papas and colleagues showed that tooth brushing increased salivary flow in people
with medication-induced dry mouth [46]. Another study stated that elderly people
with tooth brushing frequency less than twice per day were more likely to have dry
mouth [45].

Hyper salivation may produce swallowing problems caused by aspiration of
saliva. It’s induced by inflammations of oral cavity, Parkinson’s disease, epilepsy,
or medicine such as pilocarpine and cholinesterase. Neurological disorders cause
excessive pooling of saliva in oral cavity, with unintentional loss of saliva from
mouth — drooling of saliva [47]. Drooling impair masticatory function and can
cause aspiration.

Infections from the teeth are referred as odontogenic infections; these are very
common in dental and maxillofacial practice. These infections can be simple/local-
ized or can become very aggressive involving spaces of neck and deep neck region
[48]. Flynn showed that fever, swelling, dysphagia and trismus (Figure 2) were
the symptoms most commonly observed in patients hospitalized for odontogenic
infection [49].

Deep neck space infections can spread along the facial spaces of the head and
neck, inducing life-threatening deep space infection associated with a high risk of
complications (upper airway obstruction, mediastinitis, thoracic empyema, pericar-
ditis, septic shock) [50-53] (Figure 3). Neck spaces communicate with one another,
results in spread of infection over larger area. Neck spaces consist of loose connec-
tive tissue between the deep cervical fascia (superficial, middle and deep) [54].

Ludwig’s angina is an aggressive infection of facial and deep neck spaces, often
of dental origin, characterized by a rapid spread of cellulitis in the submandibular
and sublingual spaces [55] (Figure 4). It was described by Karl Friedrich Wilhelm
von Ludwig in 1836 [56]. The origin of Ludwig’s angina is odontogenic in 90% of
cases, males are more commonly affected than females, and associated teeth are
usually mandible molars- second and third molars [57-59]. The dental roots of
these teeth usually lie below the mylohyoid ridge, infection from these teeth spread
directly into the submaxillary spaces. With all the spaces which are well connected
there is continuous spread of infection in sublingual space, pharyngeal and retro-
pharyngeal spaces of neck [60].
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Figure 2.
Severe trismus in oral and neck infection.

Figure 3.
Thoracotomy for descending oval infection and mediastinitis and empyema.
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Figure 4.
A case of submandibular and neck space infection.

Patients with active or chronic oral/dental infections, poor oral care, medically
compromised conditions like uncontrolled diabetes mellitus, malnutrition, drug
abuser, AIDS, immunosuppression are highly susceptible for developing space
infections. Ludwig’s in Children can occur without any predisposing condition [60].

Clinical features have bilateral suprahyoid swelling, hard indurated cardboard-
like consistency. It is non-fluctuating and tender on palpation. The mouth is open
and the tongue is raised and is in contact with the palate. Patient has dysphagia,
drooling of saliva, and breathing/airway obstruction, which are the most salient
presenting. Signs and symptoms of the illness depend on the spaces involved, and
include pain, fever, malaise, fatigue, swelling, odynophagia, dysphagia, trismus,
dysphonia, otalgia, and dyspnea which are due to cellulitis, aided by the awkward-
ness resulting from the position of the tongue [61]. Redness is usually seen on skin
in area front of the neck (Figure 5). The diagnosis in patients with Ludwig’s angina
is based on clinical findings. Panoramic radiography can help to discover the origin
of the dental infection, while a cervico-thoracic CT scan with contrast is diagnostic
(Figure 6). Ludwig’s angina is potentially fatal, and its mortality rate can reach
up to 50% [60] if not treated timely. Streptococci, Peptostreptococcus species,
Staphylococcus aureus, and anaerobes are the most commonly cultured organisms
from space infections [61]. The odontogenic infections that may cause Ludwig’s
angina can largely be prevented by timely interventions and periodic dental care.

Ludwig’s angina can cause life threatening complications of airway obstruction,
which is an acute emergency. Descend of infection into deeper plane can cause
mediastinitis, pleural empyema, thrombosis of jugular vein, pericarditis, generalize
sepsis and bacteremia, hematogenous dissemination to distant organs, DIC [62, 63].
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Figure 5.
Deep neck infection with cellulitis.

Figure 6.
CT showing neck abscess with tracheal deviation to opposite side.
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Antibiotics, airway management, surgical drainage remains the key in its man-
agement. In life saving conditions, airway protection, emergency surgical drainage
of the abscess followed by antibiotics, proper diagnosis and its management is the
key to managing deep neck space infections (Figure 7).

Odontogenic infection (symptoms: toothache, fever, inflammatory swelling) with laboratory signs
of inflammation’

l

Signs of severity: dyspnoea,
stridor, dysphagia,
odynophagia, trismus, crepitus

Presence of
signs of
severity?

Hospitalisation:

Mandibular
odontogenic infection
and/or abscess?

Yes Senior specialist’s opinion

IV antibiotics

Contrast-enhanced CT scan

Surgical drainage of an abscess
and/or deep neck infectian, if

Discharge:

Antibiotics

Symptomatic treatment

Appointment with a dentist

Flow chart for patients with odontogenic infection attending the emergency
department- taken from the work of AlOtaibi and companions [48].

Acute necrotizing ulcerative gingivitis (ANUG), or Vincent’s infection, or trench
mouth is a disease affecting the oral cavity which was noted in the Greek army by
Xenophon. Soldiers suffered sore, ulcerated, and foul-smelling mouths. Similar
occurrences were noted among soldiers in World War I who suffered severely from
this condition. The disease is commonly found in young middle-aged, which is
characterized by painful, hyperemic gingiva with sharply punched-out interdental
papillae, gingival bleeding on gentle probing, the presence of a gray necrotic pseudo
membrane, and a fetid mouth odor. Increased dysphagia, severe pain, hyper saliva-
tion, facial pain and swelling, accompanied by chills and fever. Conservative and
supportive treatment measures based on good oral hygiene and aimed at eliminat-
ing causative factors usually result in marked improvement of the patient’s condi-
tion within a relatively short period of time [64].

Viral Infections and its oral manifestations like Herpes simplex infections cause
numerous shallow, irregular, necrotic ulcers, with surrounding edema and inflamma-
tion, widespread over the inside of both upper and lower lips, on the dorsal and ventral
surfaces of the tongue, cheeks and soft and hard palate. Usually, the ulcers are extremely
painful to touch. Patient complains of severe pain on eating, chewing and swallowing,.
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Recurrent aphthous stomatitis (RAS) can be defined as a recurrent oral necrotiz-
ing ulceration, the etiology of which remains obscure. Mikulicz and Kummell first
described the chronic recurrent nature of this disease. In 1911, Sutton described a
more severe form of RAS as periadenitis mucosa necrotica recurrens. At present,
the disorder is more simply referred to as mild and severe aphthous or minor and
major recurrent aphthous ulcers. In 1937, Behcet described a mucocutaneous-ocular
syndrome that now bears his name and is characterized by a triad of symptoms-
recurrent oral ulcerations, recurrent genital ulcerations, and ocular inflammation.
All these diseases cause oral ulcerations, where in the patients modify their oral
intake just to avoid pain. If ulcers on posterior tongue, oropharynx regions, these

PIC-COLLAGE

Figure7.
Neck infection: pre surgery, with drains, post treatment.
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cause severe dysphagia (Figure 8). Treatment options include tropical steroids oral
pastes, steroids, Vitamin C, immune suppressants based on clinical features, sever-
ity and clinicians treatment protocol [65].

Salivary gland pathology also contributes for dysphagia. Most common salivary
gland pathology causing symptoms of dysphagia encountered in practice are ranula
which occurs in the floor of mouth. Ranula is an extravasation cyst and may develop
from extravasation of mucus after trauma to the sublingual gland (Figure 9) and
rarely submandibular gland or obstruction of salivary ducts [66]. The lesion forms
due to extravasation of mucus and subsequent formation of a pseudocyst. It is
characteristically large (>2 cm) and most reported ranulas are 4-10 cm in size and
rarely bigger than 10 cm [67]. When ranula becomes larger, it acquires a blue color

PIC*COLLAGE

Figure 8.
Oral ulcers: pre and post treatment.
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Figure 9.
In oval ranula.

and resemble frog’s belly. Big sized ranulas may cause deviation of the tongue with
associated difficulties in speech, swallowing and mastication [68]. It commonly
occurs in the second and third decades of life and the reported male to female ratio
is 1:1.3. The most common factor is that trauma causes direct damage to the duct
of the sublingual gland [69]. Treatment option most commonly used is surgical
removal of the lesion along with the involved salivary gland.

Bleeding in floor of mouth following trauma causes rapid elevation/enlargement
of the tongue secondary to sublingual hematoma can cause life-threatening airway
obstruction, necessitating prompt recognition and management of this condition
[70]. Etiology of traumatic lingual hematomas include: motor vehicle accidents
associated with mandible fractures, assault, child abuse, and seizures. Spontaneous
lingual hematomas are usually a result of an inherited coagulopathy or patients on
anticoagulant treatment [71-74]. Clinical signs of sublingual or lingual hematoma
may include mass like swelling, hematoma, dyspnea, stridor, dysphagia and dys-
phonia. Tongue enlargement causing upper airway obstruction as it is displaced
posterior-superiorly. Securing the airway is the first most important step in the
management of these patients. Once airway is secured, hemostasis is focused at
based on the primary cause. Treatment options include observation, airway control,
steroids, antibiotics, reversal of any coagulopathy, embolization and surgical inter-
vention. Surgical intervention becomes necessary in instances where embolization
is unavailable or unsuccessful. This most commonly entails extra-oral ligation of the
lingual artery and which requires a detailed understanding of the involved anatomy.
Being able to recognize the initial presentation, underlying cause and relevant
anatomy of lingual hematomas is critical to the proper management and treatment
of this condition [75].

Sublingual hematoma caused by Placement of dental implants in the anterior
mandible has been reported. Dental implants placement is a routine procedure done
in outpatient departments of dental clinics. Endosseous dental implants placed
in canine-premolar region have caused severe bleeding in the loose tissues of the
floor of the mouth, the sublingual area and the space between the lingual muscles.
Lingual surface of mandible is very vascular. There is rich anastomoses sublingual
branch of the lingual artery which anastomoses with the submental artery, a branch
of the facial artery, and the incisive arteries, branches of the inferior alveolar artery.
Plexus lies very close to the interforaminal lingual cortical plate of the mandible and
severe hemorrhage from this region has been reported as a complication of implant
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placement and other surgical procedures. Many unnamed accessory foramina on
the lingual surface of mandible have been reported after anatomical studies by
Hofschneider et al., 1999, McDonnel et al., 1994, Loukas et al., 2008. Formation of
a hematoma in the floor of the mouth cause tongue getting pushed up, difficulty in
swallowing, dysphagia and acute airway obstruction which may require emergent
airway protection via intubation or tracheostomy. Accurate preoperative assessment
mandible lingual surface with the help of dental CT/cone beam CT and accurate
determination of implant length, avoiding lingual perforation, close post-operative
follow up is recommended to prevent this complication [76].

Severe Maxillofacial (Figure 10), neck injuries and dysphagia are well-
established complication especially in polytrauma admitted to intensive care unit.
Incidence of maxillofacial injuries in polytraumatised patients is relatively high
(25.4%) [77]. Approximately 35% are primarily affected by complex midfacial
fractures. Every 13th polytrauma patient (7.7%) presents a spinal cord injury with
neurologic deficit [78]. The risk for pulmonary aspiration is very high in these

Figure 10.
Pan facial fracture.
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patients, which is a leading cause of pneumonia [79], prolong hospitalization

and increase mortality rates. High-energy trauma may result in some uncommon
types of mandibular fracture, which cause the bony framework to destabilize (flail
mandible) (Figure 11), and lead to partial or complete occlusion of the oropha-
ryngeal inlet. Bilateral mandible fracture especially involving the parasymphyseal
region causing airway obstruction and glossoptosis is known as flail mandible
fracture. The mandibular deformity caused by bilateral parasymphyseal fracture
usually displacing the fractured mandible posteriorly making the “Andy Gump”
face appearance; a face with deficient chin. Airway obstruction can also occur due
to loose teeth dislodgement as a result of impact/trauma, foreign bodies such as oral
prosthesis, hematomas of the sublingual and nasopharyngeal region [80]. Fractures
of parasymphyseal region cause lack of bony continuity which further causes
collapse of the genioglossus and intrinsic tongue muscles into the oropharynx.
Reestablishment of a patient airway is most important aspect. Emergency reduction
of the fracture fragments and temporary stabilization of fracture fragments with
the help of bridal wire, anterior traction of tongue with sutures to relieve airway,
using oropharyngeal or nasopharyngeal airway, or by endotracheal tube according
to the condition and situation of patient. Tracheotomy can always come handy for
emergencies in which airway establishment is difficult.

Zachariades reported a rare case of Laryngeal Incompetence Following Facial
Trauma. Patient was diagnosed having Le Fort I type of fracture, bilateral fractures
of the mandibular condyles, and a comminuted fracture of the symphysis. Patient
experienced respiratory difficulty that was alleviated when the mandible was pulled
forward. Tracheostomy was done, followed by maxillomandibular fixation. Post

Figure 11.
Flail unstable mandible fracture.
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operatively nasogastric feeding for 2 days. When the patient was given liquids orally,
he would cough; leak was noted around the tracheostomy site. Initial diagnosis of
perforation of the esophagus and esophageal-tracheal communication was suspected.

Barium swallow were performed and there was no esophageal-tracheal communi-
cation. They diagnosed the condition as laryngeal incompetence. Patient was subse-
quently sustained on intravenous fluids and Nasogastric feeding. The tracheostomy
was kept open throughout the entire period of fixation. When fixation was released
after 22 days, they found that laryngeal incompetence had almost completely
vanished. The author discusses the reasons for laryngeal incompetence were trache-
ostomy, general anesthesia administration through tracheostomy, endotracheal cuff,
overextension of head during reduction and wiring fractures [81].

A detail prospective evaluation study was conducted by Tiwary and companions
on maxilla-facial trauma and associated Styloid process fractures, they found that
in 84 patients with road traffic accident causing maxillofacial trauma, 27 patients
had styloid process fracture. In maxillofacial fractures: mandible and multiple facial
fractures were associated with styloid process deformity. Their results were Styloid
process fracture with mandibular fracture was found in 52%. Clinically patients
have dysphagia, dull ache in the throat, trismus, foreign body sensation, restricted
lateral mandible movement, pain on turning the head to one side, otalgia, tinnitus,
and tenderness to palpation of the tonsillar fossa and retromandibular regions.
Management includes soft diet, analgesics and muscle relaxants as conservative
therapy. Surgical excision of the distal portion of the fractured process is indicated
when the patient’s symptoms do not subside within a reasonable period of time [82].

Tumors located in the mouth and oropharynx are associated with dysphagia
and poor swallowing function, exerting a negative impact on the quality of life
of patients who have undergone resective/reconstructive surgery with or without
radiotherapy for the treatment of head and neck cancer [83].

Cancer of the lips, oral cavity, oropharynx, hypopharynx, larynx, and esopha-
gus is the fifth most common form of cancer in the world [84, 85].

Dysphagia is a common and debilitating complication of head and neck cancers
(HNC), and its treatment places substantial physical and psychosocial burdens on
patients [86].

Dysphagia in HNC cripples the quality of life and It can also cause life-threaten-
ing complications like aspiration pneumonia [87].

Klingelho6ffe and companions in there research have stated that 98% of their
patients had a swallowing impairment, and in that 10.2% patients who were unable
to swallow. The size of tumor, nodal stage, reconstruction by flap and poor dental
status strongly contribute to swallowing impairment. There was an increase in swal-
lowing difficulty in patient with T2 than T1, closure with flap reconstruction over
primary closure patients [87].

Chen and companions in their research have claimed that, their patients had
difficulty in swallowing dry foods, hard food, and dysphagia was interfering
with enjoyment or Quality Of Life (QOL). Patients with tumors of the tongue
and buccal cancer had worse functional dysphagia QOL. Buccal cancer also has
worse overall dysphagia QOL, functional dysphagia QOL, and physical dysphagia
QOL. Emotional dysphagia QOL was associated with poor swallowing ability and
depression [88].

Cancers of the tongue are associated with swallowing difficulty in all the
phases of swallowing. In a study by Huang and colleagues, they found that there
was restriction in tongue movement, with a delay in oral transit time, decreased
hyoid bone elevation, aspiration was noted in many, vallecula epiglottica, and
residual material in the pyriform sinuses were observed post-surgery. Patient with
tongue cancer were associated to have higher incidence of silent aspirations, with
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no symptoms, this is dangerous condition that may cause pneumonia and even
loss of life [89].

Dysphagia treatment or management for postoperative cancer patients is
multistep and complex in nature. There is involvement of Stomatology surgeons,
radiation and medical oncologists, dieticians, speech pathologists, and psycholo-
gists as a team to address the issues as soon as it is suspected, identified and should
be addressed [90].

5. Conclusion

Oro-pharyngeal dysphagia is always undiagnosed and underestimated as the
physician/surgeon focus on the primary disease. Impact of dysphagia should not
be underestimated by the surgeon. Swallowing ability and depression are the
most important factors associated with dysphagia-specific health-related qual-
ity of life. Swallowing rehabilitation programs are recommended to help cope
with swallowing rehabilitation and dysphagia. Oral care is of prime importance,
we suggest it’s important to maintain good oral habits to achieve good systemic
health, as mouth is the mirror for good health. Identification of patients who are
more likely to have dysphagia, an interdisciplinary preventive interventions dur-
ing treatment, long-term preventive/curative interventions and aim of minimiz-
ing the negative impacts of dysphagia on the nutritional status and quality of life
of patients.

Acknowledgements

To All My Teachers, Family and Friends.

Conflict of interest

No conflicts of interest.

Author details

Mohammed Basha
Department of Dentistry/OMS, Aster Sanad Hospital, Riyadh, Saudi Arabia

*Address all correspondence to: dr.salmanbasha@gmail.com

IntechOpen

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited. [ M

16



Maxillofacial and Oral Aspects of Dysphagia
DOI: http://dx.doi.org/10.5772/intechopen.89751

References

[1] Hennessy M, Goldenberg D.

Surgical anatomy and physiology of
swallowing. Operative Techniques in
Otolaryngology-Head and Neck Surgery.
2016;27(2):60-66. DOI: 10.1016/j.
0tot.2016.04.002

[2] Walton ], Silva P. Physiology

of swallowing. Surgery (Oxford).
2018;36(10):529-534. DOI: 10.1016/j.
mpsur.2018.08.010

(3] Counter PR, Ong JH. Disorders
of swallowing. Surgery (Oxford).
2018;36(10):535-542. DOI: 10.1016/j.
mpsur.2018.08.004

[4] Shaker R, Belafsky PC, Postma GN,
et al. Miller Overview of Deglutition
and Swallowing, Principles of
Deglutition: A Multidisciplinary Text
For Swallowing and its Disorders.
New York: Springer Science &
Business Media; 2013. pp. 3-17. DOL:
10.1007/978-1-4614-3794-9

(5] Johnson A. Deglutition.

In: Gleeson M, editor. Brown’s
Otolarynology. Volume 1: Basic Sciences.
6th ed. Butterwoeth-Heinemann; 1997

(6] Ekberg O, Nylander G. Anatomy and
Physiology, Dysphagia: Diagnosis and
Treatment. New York: Springer Science
& Business Media; 2012. pp. 1-18. DOI:
10.1007/978-3-319-68572-4

[7] Matsuo K, Palmer JB. Oral phase
preparation and propulsion: Anatomy,
physiology, rheology, mastication, and
transport. In: Shaker R, Belafsky PC,
Postma GN, et al., editors. Principles
of Deglutition: A Multidisciplinary
Text for Swallowing and Its Disorders.
New York: Springer Science & Business
Media; 2013. pp. 117-131. DOL:
10.1007/978-1-4614-3794-9

[8] Manly RS, Braley LC. Masticatory
performance and efficiency. Journal of
Dental Research. 1950;29:448-462. DOI:
10.1177/00220345500290040701

17

[9] Mowlana F, Heath MR, Van der

Bilt A, Van der Glas HW. Assessment

of chewing efficiency: A comparison

of particle size distribution determined
using optical scanning and sieving of
almonds. Journal of Oral Rehabilitation.
1994;21:545-551. DOI: 10.1111/j.1365-
2842.1994.tb01168

[10] Chauncey HH, Muench ME,
Kapur KK, Wayler AH. The effect
of the loss of teeth on diet and

nutrition. International Dental Journal.
1984;34:98-104

[11] Helkimo E, Carlsson GE,
Helkimo M. Chewing efficiency and
state of dentition. A methodologic
study. Acta Odontologica
Scandinavica. 1978;36:33-41. DOI:
10.3109/00016357809026364

[12] Akeel R, Nilner M, Nilner K.
Masticatory efficiency in individuals
with natural dentition. Swedish Dental
Journal. 1992;16:191-198

[13] Naka O, AnastassiadouV,
Pissiotis A. Association between
functional tooth units and chewing
ability in older adults: A systematic
review. Gerodontology. 2012. DOI:
10.1111/ger.12016

[14] Tate GS, Throckmorton GS, Ellis E
3rd, Sinn DP. Masticatory performance,
muscle activity, and occlusal force

in preorthognathic surgery patients.
Journal of Oral and Maxillofacial
Surgery. 1994;52:476-481. DOI:
10.1016/0278-2391(94)90344-1

[15] Kapur K, Soman S. Masticatory
performance and efficiency in denture
wearers. The Journal of Prosthetic
Dentistry. 1964;14:687-694. DOI:
10.1016/0022-3913(64)90203-3

[16] Pedersen AM, Bardow A,
Jensen SB, Nauntofte B. Saliva and
gastrointestinal functions of taste,



Voice and Swallowing Disovders

mastication, swallowing and digestion.
Oral Diseases. 2002;8:117-129. DOI:
10.1034/j.1601-0825.2002.02851.x

[17] Moore KL, Dalley AF, Agur AM.
Clinically Oriented Anatomy. Baltimore,
MD: Lippincott Williams & Wilkins;
2013. pp. 981-1052

[18] Young JL, Riordan MO,

Goldstein JA, et al. What information
do parents of newborns with cleft

lip, palate, or both want to know?
The Cleft Palate-Craniofacial
Journal. 2001;38(1):55-58. DOI:
10.1597/1545-1569_2001_038_0055_
widpon_2.0.co_2

[19] Reid ], Kilpatrick N, Reilly S. A
prospective, longitudinal study of

the feeding skills in a cohort of babies
with cleft conditions. The Cleft Palate-
Craniofacial Journal. 2006;43(6):702-
709. DOI: 10.1597/05-172

[20] Reid ], Reilly S, Kilpatrick N.
Sucking performance of babies with
cleft conditions. The Cleft Palate-
Craniofacial Journal. 2007;33(3):
312-320. DOI: 10.1597/05-173

[21] Carlisle D. Feeding babies with
cleft lip and palate. Nursing Times.
1998;94(4):59-60

[22] Gailey DG. Feeding infants with
cleft and the postoperative cleft
management. Oral and Maxillofacial
Surgery Clinics of North America.
2016;28(2):153-159. DOI: 10.1016/j.
coms.2015.12.003

[23] Cohen M, Marschall MA,

Schafer ME. Immediate: Unrestricted
feeding of infants following cleft lip and
palate repair. The Journal of Craniofacial
Surgery. 1992;3(1):30-32. DOI:
10.1097/00001665-199207000-00011

[24] Kim EK, Lee TJ, Chae SW. Effect
of unrestricted bottle-feeding on early
postoperative course cleft palate repair.
The Journal of Craniofacial Surgery.

18

2009;20(2):1886-1888. DOI: 10.1097/
SCS.0b013e3181b2d1d1

[25] Trettene Ados S, Mondini CC,
Marques IL, et al. Feeding children in
the immediate perioperative period
after palatoplasty: A comparison
between techniques using a cup

and spoon. Revista da Escola de
Enfermagem da USP, REEUSP.
2013;47(6):1298-1304. DOI: 10.1590/
S0080-623420130000600007

[26] Hughes M, Lindup SW, et al. Does
nasogastric feeding reduce distress
after cleft palate repair in infants?
Nursing Children and Young People.
2013;25(9):26-30. DOI: 10.7748/
ncyp2013.11.25.9.26.e324

[27] Hadadi AI, Al Wohaibi D, et al.
Congenital anomalies associated with
syndromic and non-syndromic cleft lip
and palate. JPRAS Open. 2017;14:5-15.
DOI: 10.1016/jjpra.2017.06.001

[28] Rajion ZA, Al-Khatib AR,
Netherway DJ, et al. The nasopharynx
in infants with cleft lip and palate.
International Journal of Pediatric
Otorhinolaryngology. 2012;76(2):227-
234. DOI: 10.1016/j.ijpor].2011.11.008

[29] Rajion ZA, Townsend GC,
Netherway DJ, et al. The hyoid bone
in malay infants with cleft lip and
palate. The Cleft Palate-Craniofacial
Journal. 2006;43(5):532-538. DOI:
10.1597/05-085

[30] World Health Organization: Oral
health. Available from: http://wwwwho.
int/mediacentre/factsheets/fs318/en/
index.html [Accessed: March 2013]

[31] Marik PE, Kaplan D. Aspiration
pneumonia and dysphagia in the elderly.
Chest. 2003;124:328-336. DOI: 10.1378/
chest.124.1.328

[32] Yoneyama T, Yoshida M, Ohrui T,
et al. Oral care reduces pneumonia
in older patients in nursing homes.


http://www.who.int/mediacentre/factsheets/fs318/en/index.html
http://www.who.int/mediacentre/factsheets/fs318/en/index.html
http://www.who.int/mediacentre/factsheets/fs318/en/index.html

Maxillofacial and Oral Aspects of Dysphagia

DOI: http://dx.doi.org/10.5772/intechopen.89751

Journal of the American Geriatrics
Society. 2002;50:430-433. DOL:
10.1046/j.1532-5415.2002.50106

[33] Sato ], Goto J, Harahashi A, et al.
Oral health care reduces the risk of
postoperative surgical site infection

in inpatients with oral squamous

cell carcinoma. Supportive Care in
Cancer. 2011;19:409-416. DOI: 10.1007/
s00520-010-0853-6

[34] Hildebrandt GH, Dominguez BL,
Schork MA, Loesche WJ. Functional
units, chewing, swallowing, and
food avoidance among the elderly.
The Journal of Prosthetic Dentistry.
1997,77:588-595. DOI: 10.1016/
S0022-3913(97)70100-8

[35] Mishellany A, Woda A, Labas R,
Peyron MA. The challenge of
mastication: Preparing a bolus suitable
for deglutition. Dysphagia. 2006;21:87-
94. DOI: 10.1007/s00455-006-9014

(36] Tamura F, Mizukami M, Ayano R,
Mukai Y. Analysis of feeding function
and jaw stability in bedridden elderly.
Dysphagia. 2002;17:235-241. DOLI:
10.1007/s00455-002-0063-6

(37] Furuta M, Komiya-Nonaka M,
Akifusa S, et al. Interrelationship of
oral health status, swallowing function,
nutritional status, and cognitive ability
with activities of daily living in Japanese
elderly people receiving home care
services due to physical disabilities.
Community Dentistry and Oral
Epidemiology. 2013;41:173-181. DOLI:
10.1111/cdoe.12000

[38] Yoshikawa M, Yoshida M,
Nagasaki T, et al. Influence of aging
and denture use on liquid swallowing
in healthy dentulous and edentulous
older people. Journal of the American
Geriatrics Society. 2006;54:444-449.
DOI: 10.1111/j.1532-5415.2005.00619

[39] Monaco A, Cattaneo R, Masci C,
et al. Effect of ill-fitting dentures on

19

the swallowing duration in patients
using polygraphy. Gerodontology.
2012;29:e637-e644. DOI:
10.1111/j.1741-2358.2011.00536.x

[40] Hiiemae KM, Palmer JB. Food
transport and bolus formation during
complete feeding sequences on foods of
different initial consistency. Dysphagia.
1999;14:31-42. DOI: 10.1007/
PL00009582

[41] Paganini-Hill A, White SC,
Atchison KA. Dentition, dental health
habits, and dementia: The leisure world
cohort study. Journal of the American
Geriatrics Society. 2012;60:1556-1563.
DOI: 10.1111/j.1532-5415.2012.04064

[42] Cook IJ, Kahrilas PJ. AGA
technical review on management

of oropharyngeal dysphagia.
Gastroenterology. 1999;116:455-478.
DOI: 10.1016/S0016-5085(99)70144-7

[43] Liedberg B, Owall B. Masticatory
ability in experimentally induced
xerostomia. Dysphagia. 1991;6:211-213.
DOI: 10.1007/BF02493529

[44] Ship JA, Pillemer SR,

Baum BJ. Xerostomia and the geriatric
patient. Journal of the American
Geriatrics Society. 2002;50:535-543.
DOI: 10.1046/j.1532-5415.2002.50123.x

[45] Kakudate N, Muramatsu T,

Endoh M, et al. Factors associated
with dry mouth in dependent Japanese
elderly. Gerodontology. 2012. DOI:
10.1111/j.1741-2358.2012.00685

[46] Papas A, Singh M, Harrington D,
et al. Stimulation of salivary flow with
a powered toothbrush in a xerostomic
population. Special Care in Dentistry.
2006;26:241-246. DOI: 10.1111/j.1754-
4505.2006.tb01661

[47] Meningaud JP, Pitak-Arnnop P,
Chikhani L, Bertrand JC. Drooling of
saliva: A review of the etiology and
management options. Oral Surgery,



Voice and Swallowing Disovders

Oral Medicine, Oral Pathology,
Oral Radiology, and Endodontics.
2006;101:48-57. DOI: 10.1016/j.
tripleo.2005.08.018

[48] Alotaibi N, Cloutier L, Khaldoun E,
Bois E, Chirat M, Salvan D. Criteria

for admission of odontogenic
infections at high risk of deep neck
space infection. European Annals

of Otorhinolaryngology, Head and
Neck Diseases. 2015;132(5):261-264.
DOI: 10.1016/j.anorl.2015.08.007

[49] Flynn TR, Shanti RM, Levi MH,
Adamo AK, Kraut RA, Trieger N. Severe
odontogenic infections, part 1:
Prospective report. Journal of Oral and
Maxillofacial Surgery. 2006;64:1093-
1103. DOI: 10.1016/jjoms.2006.03.015

[50] Beck HJ, Salassa JR, McCaffrey TV,
Hermans PE. Life-threatening soft
tissue infections of the neck. The
Laryngoscope. 1984;94:354-362. DOI:
10.1288/00005537-198403000-00012

[51] Larawin V, Naipao ], Dubey SP.
Head and neck space infections.
Otolaryngology-Head and Neck
Surgery. 2006;135:889-893. DOLI:
10.1016/j.0tohns.2006.07.007

[52] Poeschl PW, Spusta L, Russmueller G,
Seemann R, Hirschl A, Poeschl E, et al.
Antibiotic susceptibility and resistance

of the odontogenic microbiological
spectrum and its clinical impact on severe
deep space head and neck infections. Oral
Surgery, Oral Medicine, Oral Pathology,
Oral Radiology, and Endodontics.
2010;110:151-156. DOI: 10.1016/j.
tripleo.2009.12.039

[53] Colmenero Ruiz C, Labajo AD,
Yafiez Vilas I, Paniagua J. Thoracic
complications of deeply situated serous
neck infections. Journal of Cranio-
Maxillo-Facial Surgery. 1993;21:76-81.
DOI: 10.1016/S1010-5182(05)80151-9

[54] Levitt GW. Cervical fascia
and deep neck infections. The

20

Laryngoscope. 1970;80:409-435. DOI:
10.1288/00005537-197003000-00004

[55] Fursta IM, Ersil P, Caminiti M. A
rare complication of tooth abscess
Ludwig’s angina and mediastinitis.
Journal of the Canadian Dental
Association. 2001;67(6):324-327

[56] Marcus BJ, Kaplan ], Collins KA. A
case of Ludwig angina: A case report
and review of the literature. The
American Journal of Forensic Medicine
and Pathology. 2008;29(3):255-259.
DOI: 10.1097/PAF.0b013e31817efb24

[57] Bross-Soriano D, Arrieta-Gomez JR,
Prado-Calleros H, Schimelmitz-Idi J,
Jorba-Basave S. Management of
Ludwig’s angina with small neck
incisions: 18 years experience.
Otolaryngology and Head and Neck
Surgery. 2004;130(6):712-717. DOIL:
10.1016/j.0tohns.2003.09.036

[58] Moreland LW, Corey ],

McKenzie R. Ludwig’s angina. Report
of a case and review of the literature.
Archives of Internal Medicine.
1988;148(2):461-466. DOI: 10.1001/
archinte.1988.00380020205027

[59] Jimenez Y, Bagan ]V,

Murillo J, Poveda R. Odontogenic
infections. Complications. Systemic
manifestations. Medicina Oral,
Patologia Oral y Cirugia Bucal.
2004;9(143-147):139-143

[60] Candamourty R, Venkatachalam S,
Babu MR, Kumar GS. Ludwig’s
angina—An emergency: A case

report with literature review. Journal
of Natural Science, Biology and
Medicine. 2012;3:2206-2208. DOI:
10.4103/0976-9668.101932

[61] Scully C, Langdon J, Evans].
Marathon of eponyms: 12 Ludwig angina.
Oral Diseases. 2010;16(5):496-497. DOLI:
10.1111/j.1601-0825.2009.01544.x

[62] Wills PI, Vernon RP. Complications
of space infections of the head and neck.



Maxillofacial and Oral Aspects of Dysphagia
DOI: http://dx.doi.org/10.5772/intechopen.89751

Laryngoscope. 1981;91:1129-1136. DOI:
10.1288/00005537-198107000-00010

[63] Vieira F, Allen SM, Stocks RSM,
Thompson JW. Deep neck infections.
Otolaryngologic Clinics of North
America. 2008;12:459-483. DOI:
10.1016/j.0tc.2008.01.002

[64] Jaworski CP, Koudelka BM, et al.
Acute necrotizing ulcerative gingivitis in
a case of systemic lupus erythematosus.
Journal of Oral and Maxillofacial
Surgery. 1985;43(1):43-46. DOLI:
10.1016/S0278-2391(85)80012-4

[65] Francis TC. Recurrent aphthous
stomatitis and Behget’s disease:

A review. Oral Surgery, Oral
Medicine, and Oral Pathology.
1970;30(4):476-487. DOI:
10.1016/0030-4220(70)90161-1

[66] Barker GR. Bilateral ranula.
International Journal of Oral Surgery.
1984;13:352-354. DOI: 10.1016/
S0300-9785(84)80044-7

[67] Gupta A, Karjodka FR. Plunging
ranula: A case report. Dentistry. 2011:1-
5. DOI: 10.5402/2011/806928

[68] Suresh BV, Vora KS. Huge plunging
ranula. The Journal of Oral and
Maxillofacial Surgery. 2012;11:487. DOLI:
10.1007/s12663-010-0154-0

[69] Davison MJ, Morton RP,

Mclvor NP. Plunging ranula: Clinical
observations. Head and Neck.
1998;20:63-68. DOI: 10.1002/
(SICI)1097-0347(199801)20:1<63::AID-
HED10>3.0.CO;2-Q

[70] Kaftan B, Snyder HS. Lingual
artery hematoma resulting in upper
airway obstruction. The Journal of
Emergency Medicine. 1991;9:421. DOLI:
10.1016/0736-4679(91)90212-X

[71] Saah D, Elidan J, Braverman I, et al.
Traumatic macroglossia. The Annals of

Otology, Rhinology, and Laryngology.

21

1993;102:729-773. DOL:
10.1177/000348949310200915

[72] Cohen AF, Warman SP. Upper
airway obstruction secondary

to warfarin induced sublingual
haematoma. Archives of Otolaryngology
- Head and Neck Surgery.
1989;115(6):718-720. DOI: 10.1001/
archotol.1989.01860300072020

[73] Williams PJ, Jani P, McGlashan J.
Lingual haematoma following treatment
with streptokinase and heparin;
anaesthetic management. Anaesthesia.
1994;49:417-418. DOI: 10.1111/j.1365-
2044.1994.tb03477.x

[74] Takeuchi M, Shikimori M,
KanedaT. Life-threatening sublingual
haematoma in a severely hemophilic
patient with factor VIII inhibitor.
Journal of Oral and Maxillofacial
Surgery. 1986;44:401-403. DOI:
10.1016/S0278-2391(86)80038-6

[75] Massey B et al. Case report:
Traumatic lingual hematoma. Trauma
Case Reports. 2019;20:100177. DOL:
10.1016/j.tcr.2019.100177

[76] Tarakji B, Nassani MZ et al. Factors
associated with hematoma of the floor
of the mouth after placement of dental
implants. The Saudi Dental Journal.
2012;24(1):11-15. DOI: 10.1016/j.
sdent;j.2011.11.003

[77] Esmer E, Delank KS,

Siekmann H, Schulz M, Derst P. Facial
injuries in polytrauma—Which
injuries can be expected? A
retrospective evaluation from the
TraumaRegister DGU. Notfall
Rettungsmedizin. 2016;19:92-98

[78] Stephan K, Huber S, Héberle S,
Kanz KG, Biithren V, van Griensven M,
et al. Spinal cord injury—Incidence,
prognosis, and outcome: An analysis
of the TraumaRegister DGU. The Spine
Journal. 2015;15:1994-2001. DOI:
10.1016/j.spinee.2015.04.041


https://www.sciencedirect.com/science/journal/10139052

Voice and Swallowing Disovders

[79] Heffner JE. Swallowing
complications after endotracheal
extubation. Chest. 2010;137:509-510.
DOI: 10.1378/chest.09-2477

[80] Gealock AJ Jr. The flared
mandible sign of the flail mandible.
Radiology. 1976;117:299-300. DOI:
10.1148/119.2.299

[81] Zachariades N. Laryngeal
incompetence following facial trauma.
Journal of Oral and Maxillofacial
Surgery. 1985;43(8):638-639. DOLI:
10.1016/0278-2391(85)90139-9

(82] Tiwary P, Sahoo N, Thakral A,
Ranjan U. Styloid process fracture
associated with maxillofacial

trauma: Incidence, distribution, and
management. Journal of Oral and
Maxillofacial Surgery. 2017;75(10):2177-
2182. DOI: 10.1016/jjoms.2017.06.016

[83] Ortigara GB et al. Association
between trismus and dysphagia-related
quality of life in survivors of head and
neck cancer in Brazil. Oral Surgery,
Oral Medicine, Oral Pathology, Oral
Radiology. 2019;128(3):235-224. DOLI:
10.1016/}.0000.2019.05.009

[84] Ferlay J, Soerjomataram I,

Dikshit R, et al. Cancer incidence and
mortality world-wide: Sources, methods
and major patterns in GLOBOCAN
2012. International Journal of Cancer.
2015;136:359-386. DOI: 10.1002/
ijc.29210

(85] Torre LA, Bray F, Siegel RL, Ferlay J,
Lortet-Tieulent J, Jemal A. Global cancer
statistics, 2012. CA: a Cancer Journal

for Clinicians. 2015;65:87-108. DOI:
10.3322/caac.21262

[86] Nund RL, Ward EC, Scarinci NA,
et al. The lived experience of dysphagia
following nonsurgical treatment for
head and neck cancer. International
Journal of Speech-Language

Pathology. 2014;16:282. DOI:
10.3109/17549507.2013.861869

22

[87] De Felice F, de Vincentiis M,

Luzzi V, Magliulo G, Tombolini M,
Ruoppolo G, et al. Late radiation-
associated dysphagia in head and neck
cancer patients: Evidence, research
and management. Oral Oncology.
2018;77:125-130. DOI: 10.1016/j.
oraloncology.2017.12.021

[88] Chen S-C et al. Swallowing ability
and its impact on dysphagia-specific
health-related QOL in oral cavity
cancer patients post-treatment.
European Journal of Oncology
Nursing. 2018;36:89-94. DOI: 10.1016/j.
€jon.2018.07.002

[89] Huang Z-s, Chen W-1, Huang Z-q,
Yang Z-h. Dysphagia in tongue Cancer
patients before and after surgery.
Journal of Oral and Maxillofacial
Surgery. 2016;74(10):2067-2072. DOI:
10.1016/jjoms.2016.03.031

[90] Langendijk JA, Doornaert P,
Rietveld DH, et al. A predictive model
for swallowing dysfunction after
curative radiotherapy in head and
neck cancer. Radiotherapy and
Oncology. 2009;90:189. DOI: 10.1016/j.
radonc.2008.12.017



