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Abstract Diffuse idiopathic skeletal hyperostosis (DISH)

is characterized by formation of large cervical osteophytes

that may compress the posterior wall of the aerodigestive

tract. It is a rare cause of dysphagia in the elderly. The aim

of this study was to investigate the various otolaryngologic

manifestations of DISH. Eleven elderly patients with DISH

were included in the study. All patients presented with

dysphagia that was graded on the swallowing screening

tool (EAT-10), and the diagnosis of DISH was based on

computed tomographic criteria. The patients were sub-

jected to otolaryngologic examination and flexible laryn-

goscopy. Polysomnography was used for patients with

excessive daytime sleepiness for detection of obstructive

sleep apnea (OSA). In addition to dysphagia of varying

severity, OSA was found in nine patients, change of voice

in six, globus sensation in seven, aspiration in three, and

cervical pain in seven. Flexible laryngoscopy showed

bulging of the posterior pharyngeal wall in all patients.

DISH may be an unrecognized contributory factor to both

dysphagia and OSA in the elderly. Change of voice, aspi-

ration, globus sensation, and cervical pain are other oto-

laryngologic manifestations that may be encountered

symptoms of the disease. An otolaryngologist should be

aware of the disease that may be overlooked, and computed

tomography is a confirmatory diagnostic method.

Keywords Dysphagia � Obstructive sleep apnea �
Cervical osteophytes � DISH � Cervical pain

Introduction

Diffuse idiopathic skeletal hyperostosis (DISH) is a skel-

etal disorder of unknown etiology. Its main characteristic is

the ossification of the anterior longitudinal spinal ligament,

with large osteophytes that flow down the spine, producing

a typical candle wax appearance. It was described in the

elderly and may lead to abundant bone formation, ossifi-

cation, and calcification of connective tissue in spinal and

extraspinal sites. The vertebral findings were first described

as ‘‘senile vertebral ankylosing hyperostosis’’ by Forestier

and Rotes-Querol in 1950 [1, 2]. Any part of the anterior

longitudinal ligament may be affected, but the most typical

involved sites are the mid-low cervical and the mid-low

thoracic vertebral segments where bony ankylosis may

develop [3]. Extraspinal manifestations have also been

reported. The disease may cause bony hyperostosis at

tendon and ligament attachments in different parts of the

body [4].

The diagnosis of DISH is primarily radiological [5]. It is

probably an asymptomatic condition in many affected

individuals, although numerous clinical symptoms have
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been described including pain, limited range of spinal

motion and increased susceptibility to unstable spinal

fractures after trivial trauma [6]. In some cases of extensive

ossification of the cervical spine, compression of the

esophagus and less often the trachea by ossified anterior

longitudinal ligament can lead to dysphagia, hoarseness,

stridor and dyspnea [7]. Also, large osteophytes may

compress the posterior pharyngeal wall resulting in sleep

disturbed breathing [8]. The aim of this study was to

investigate the otolaryngologic manifestations of DISH.

Materials and methods

The study was conducted on 11 patients who presented

with dysphagia and radiologically diagnosed to have DISH.

Barium swallow and computed tomography (CT) were

done for all patients to confirm the diagnosis and magnetic

resonance imaging was requested for patients suspected to

have medullary compression. However, medullary com-

pression was not the objective subject of the study. Diag-

nosis of DISH was based on the radiographic criteria

described by Resnick and Niwayama [5]. These criteria

include flowing ossification of the anterolateral aspect of at

least four contiguous vertebral bodies, relative preservation

of the disc height in the involved segments with absence of

radiographic changes associated with disc degenerative

disorder, and absence of sacroilitis and facet ankylosis.

Only patients who fulfilled these criteria were included.

Patients who gave history of chronic diseases of the

esophagus and/or the respiratory system were excluded.

The study was carried out in the period from September

2007 to June 2012. Table 1 summarizes the clinical

characteristics of the patients. Informed consent was

obtained from the patients, and the principles outlined in

the Declaration of Helsinki were followed. In addition, the

research protocol was approved by the ethics committee of

our institute.

After radiologic confirmation of DISH, patients under-

went extensive assessment as follows.

Clinical examination

Medical history was obtained from the patients, with

emphasis on throat and airway symptoms. The severity of

dysphagia was graded on the swallowing screening tool

(EAT-10), in which if the score was 3 or more, the swal-

lowing was considered abnormal [9]. Patients with score up

to 20 were subjected to conservative treatment in the form

of modification of diet, non-steroidal anti-inflammatory

drugs, corticosteroids, muscle relaxants and antireflux

medications, and patients with score more than 20 were

subjected to surgical reduction of the osteophytes via the

anterolateral neck approach [10, 11]. Surgery was per-

formed by the orthopedic surgeons of our institute. Patients’

swallows were followed up for at least 6 months. The Ep-

worth Sleepiness Scale (ESS) was used to measure the

daytime sleepiness; a score of 10 or more reflects above

normal daytime sleepiness [12]. The voice of the patients

was assessed using the voice handicap index (VHI-10), and

a score more than 11 is considered abnormal [13, 14].

Patients were also questioned about the presence of stridor,

aspiration, globus sensation and cervical pain. Full ear, nose

and throat, and head and neck examinations were done for

the detection of other associated lesions. Special attention

was paid to looking at the posterior pharyngeal wall.

Table 1 Clinical characteristics of the patients

Patients Age

(years)

Sex Level of

hyperostosis

EAT-10

score

ESS

score

VHI-10

score

Globus

sensation

Cervical

pain

Aspiration AHI

1 73 Male C2–T7 34 17 25 Present Absent Present 23

2 61 Male C3–C7 10 8 32 Absent Present Absent Not done

3 80 Female C4–T3 26 16 10 Present Present Present 26

4 59 Male C2–T7 17 6 8 Absent Present Absent Not done

5 65 Female C2–C7 20 18 16 Present Present Absent 21

6 70 Female C3–C6 12 13 22 Present Absent Absent 13

7 62 Male C2–C7 15 12 8 Absent Absent Absent 11

8 68 Male C2–T7 12 11 9 Absent Present Absent 9

9 70 Male C3–C7 32 20 24 Present Present Present 35

10 64 Female C4–T3 16 19 30 Present Present Absent 18

11 72 Male C4–T3 28 14 6 Present Absent Absent 20

C cervical vertebral body, T thoracic vertebral body, EAT-10 swallowing screening tool, ESS Epworth Sleepiness Scale, VHI-10 voice handicap

index, AHI apnea/hypopnea index
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Flexible laryngoscopy

Visualization of the upper airway was performed using a

fiberoptic flexible laryngoscope. The nose was decongested

and anesthetized with a mixture of 4 % lidocaine and

0.05 % oxymetazoline hydrochloride. The endoscope was

introduced through the nose down to the larynx and

hypopharynx, and any abnormality in the upper airway was

recorded.

Polysomnography

Patients who had scores 10 or more on ESS were assessed

by overnight polysomnography for at least 6 h (laboratory-

based study) in a quiet dark room. Apnea/hypopnea index

(AHI) was measured. AHI index was categorized as fol-

lows: \5.0, no obstructive sleep apnea (OSA); C5.0 to

\15.0, mild OSA; C15.0 to \30.0, moderate OSA;

and C30.0, severe OSA [15]. Patients with mild OSA were

advised to reduce their body weights, those with moderate

OSA were treated with continuous positive airway pressure

(CPAP) and those with severe OSA were subjected to

surgical reduction of osteophytes [8, 16].

Results

The study included 11 patients (7 males and 4 females)

diagnosed to have DISH with radiographic criteria of the

disease, with a mean age of 67.6 years at presentation.

Barium swallow showed compression of the esophageal

wall in the cervico-thoracic region, with no intrinsic lesions

of the esophagus. CT showed ossification of the anterior

longitudinal ligament with large osteophytes (Figs. 1, 2);

the lesion extended from C2 to T7 in three patients, from C4

to T3 in three patients, from C2 to C7 in two patients, from

C3 to C7 in two patients and from C3 to C6 in one patient.

Airway compression by osteophytes was detected in three

patients: two at the level of the oropharynx and one at the

level of the larynx.

Dysphagia was the presenting complaint of all patients

with varying severity. The dysphagia score was 20 or less

in seven patients (63.5 %) and more than 20 in four

patients. Nine patients (82 %) had ESS score more than 10.

Six patients (54.5 %) had abnormal VHI-10 score. Seven

patients (63.5 %) complained of globus sensation, three

had aspiration, seven (63.5 %) had cervical pain and none

suffered from stridor. Oropharyngeal examination showed

bulging of the posterior pharyngeal wall in all patients with

intact healthy mucosa.

Fig. 1 An axial computed tomography. The arrow points to a large

osteophyte compressing the posterior pharyngeal wall

Fig. 2 A sagittal computed tomography. The arrow points to the

hyperostotic anterior longitudinal spinal ligament with large osteo-

phytes compressing the aerodigestive tract

Fig. 3 A nasopharyngoscopic view for a patient with DISH. A

bulged posterior pharyngeal wall (O) contacts the soft palate (P) and

base of the tongue (T)
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Flexible laryngoscopy demonstrated narrowing of the

pharyngeal lumen by bulging of the posterior wall in all

patients (Fig. 3). The larynx was displaced anteriorly with

overhanging of the bulged posterior pharyngeal wall over

the arytenoids and posterior part of the laryngeal inlet in

nine patients. Fixation of the right vocal cord was detected

in one patient.

Apnea/hypopnea index of nine patients was measured; it

showed mild OSA in three patients, moderate in five and

severe in one.

Seven patients were treated conservatively, while four

patients needed surgical intervention. After 6 months, all

patients resumed regular diets with decrease in the episodic

obstructive attacks during sleep.

Discussion

DISH is a disease characterized by calcification and ossi-

fication of soft tissue in the elderly, with predilection for

the anterior longitudinal spinal ligament, mostly in the

middle and lower thoracic regions, although cervical

involvement is found in 76 % of those patients [3, 4]. Its

etiology is not yet defined, but there are associations with

some metabolic disorders such as diabetes, obesity,

hypercholesterolemia and gout [11, 17]. The disease has

for a long time thought to be an asymptomatic condition,

usually detected incidentally at old age. It has been con-

sidered a radiographic entity with little clinical signs and

symptoms [17]. However, DISH may lead to spinal rigidity

which may pass unnoticed in the elderly, acute or chronic

pain caused by dynamic overload of the hyperossified

segment and associated root compression, syndromes pro-

duced by space occupation and protrusion of hyperostotic

bones into the spinal canal producing medullary compres-

sion, or outwards, pressing on the esophagus, trachea or

larynx. The disease may, also, affect tendon and ligament

attachments in different parts of the body [18].

In this study, we examined 11 patients who presented

with dysphagia and diagnosed with DISH, aiming to ana-

lyze the different otolaryngologic manifestations of those

patients. The diagnosis of DISH was based on CT radio-

graphic findings described by Resnick and Niwayama [5].

It is a useful imaging modality in the diagnosis of DISH, as

the size and shape of the osteophytes are shown in relation

to the esophagus and other important structures [3, 11]. The

CT radiographic criteria allow DISH to be differentiated

from ankylosing spondylitis and intervertebral osteochon-

drosis, which are two other diagnoses that can be respon-

sible for vertebral osteophytosis [19].

Dysphagia has been reported to be the main otolaryng-

ologic symptom in DISH [5, 10, 11, 18, 20–22]. Prominent

anterior cervical osteophyte is hypothesized to be the result

of direct compression of the aerodigestive tract and asso-

ciated nerves as well as local inflammation that leads to

mucosal edema, adhesion formation, fibrosis and crico-

pharyngeus muscle spasm. The cause of local inflammation

is thought to be the result of repetitive mechanical trauma

caused by the constant friction of the pharynx and esoph-

agus over the large hypertrophic osteophytes [16, 21].

Dysphagia caused by cervical osteophytes may be treated

conservatively or surgically; surgery may be needed when

the osteophytes are remarkably large [20]. In our study, we

graded the severity of dysphagia on the EAT-10 scoring

system [9]. Seven patients had a score of 3–20 and were

treated conservatively, while four patients had a score of

more than 20 and were treated surgically. All of our

patients resumed regular diet within the follow-up period.

This strategy of treatment has been used by many authors.

Kandogan et al. [23] and Ohki [24] used conservative

measures for the treatment of mild dysphagia caused by

DISH and achieved successful results. However, they

advised surgery for severe cases. Surgical removal of os-

teophytes has been reported by Carlson et al. [16] and

Castellano et al. [19]. Their patients showed significant

improvement and most of them resumed regular diet

postoperatively.

Narrowing of the airway by large osteophytes may lead

to OSA and even stridor. The osteophytes compress the

posterior pharyngeal wall and may even impinge on the

larynx and trachea [8, 19, 22]. In our study, we detected

OSA in nine patients: mild in three who were advised to

reduce their body weight, moderate in five who were

managed with CPAP and severe in one who underwent

surgical reduction of osteophytes. All patients showed

satisfactory improvement with decreased episodic

obstructive attacks. Fuerderer et al. [8] found OSA due to

DISH in three patients who were treated with surgical

reduction of osteophytes. They achieved a decrease of

apneic attacks postoperatively. Stridor due to hyperostosis

of the cervical spine associated with DISH has been

reported by Carlson et al. [16], Castellano et al. [19] and

Vengust et al. [22]. None of our patients demonstrated

stridor.

Other otolaryngologic symptoms that may be present in

DISH are dysphonia, aspiration, globus sensation and

cervical pain [10, 21, 22, 25]. In our study, we found voice

changes in six patients; we used the self-report question-

naire VHI-10 that is internationally accepted for self-per-

ception measurement of voice problems [13, 14]. Also, we

detected aspiration in three patients, globus sensation in

seven patients and cervical pain in seven patients. Flexible

laryngoscopy showed fixed right vocal cord in one patient,

and cricoarytenoid joint fixation was found in DISH by
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Anand et al. [25] and Verstraete et al. [26]. The ankylosis

of the cricoarytenoid joint may be due to mechanical

compression of the osteophytes on the cricoid and aryte-

noid cartilages, which subsequently causes chondritis [25].

As the posterior pharyngeal wall projects anteriorly, it may

lead to stagnation of food and fluid in the pyriform sinuses

and impaired laryngeal elevation with subsequent aspira-

tion and globus sensation [24]. Cervical pain is explained

by dynamic overload of the hyperossified segment and

associated root compression. Also, it may be caused by

anterior soft tissue compression by the osteophytes [8, 18].

It is worth mentioning that our study is based on a

somewhat small sample of patients, due to the rarity of the

disease. Also, dysphagia was the leading symptom for the

diagnosis of DISH, and so we could not determine if the

disease would present first by another otolaryngologic

symptom or not. Follow-up polysomnography and vali-

dated questionnaires were not used as a confirmatory

method for symptom relief.

Conclusion

Diffuse idiopathic skeletal hyperostosis (DISH) may be an

unrecognized contributory factor to both dysphagia and

OSA in the elderly. Change of voice, aspiration, globus

sensation and cervical pain are other otolaryngologic

manifestations that may be encountered in the disease. An

otolaryngologist should be aware of the disease that may be

overlooked, and computed tomography is a confirmatory

diagnostic method.
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