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Abstract: Dysphagia is associated with poor quality of life, and pneumonia due to aspiration is
life-threatening. Cervical ossification of the anterior longitudinal ligament (C-OALL) is one of the
causes of dysphagia, and we report two cases in which dysphagia improved after surgery. Case 1: A
76-year-old man had C-OALL of greater than 16 mm and dysphagia and developed myelopathy. A
fall resulted in upper and lower limb insufficiency paralysis, and posterior decompression fixation
was performed. Pressure on the pharynx by C-OALL remained, but dysphagia improved. Improve-
ment in this case was considered to be due to the loss of intervertebral mobility. Case 2: A 62-year-old
man developed dysphagia 6 years ago. It gradually exacerbated, and the C-OALL increased. Laryn-
geal fiberscope and swallowing angiography revealed that the pharyngeal cavity was compressed
and narrowed anteriorly due to ossification. Resection of the ossification was performed, and the
patient’s symptoms improved. Direct decompression was successful in this case. Several evaluation
methods for dysphagia have been reported, including screening tests, endoscopy, contrast studies,
and radiological evaluation. In case 1, extensive ossification was improved by posterior fixation,
albeit incidentally, whereas in case 2, a patient with extensive ossification exhibited symptoms. It
is necessary to examine the cervical mobility, extent and morphology of ossification, and timing of
surgery stenosis to determine the risk factors and treatment options, including rehabilitation.

Keywords: dysphagia; ossification of the anterior longitudinal ligament (OALL); diffuse idiopathic
skeletal hyperostosis (DISH)

1. Introduction

Dysphagia makes eating difficult. The quality of life deteriorates, and pneumonia due
to aspiration is life-threatening [1]. Diffuse idiopathic skeletal hyperostosis (DISH) [2,3]
and cervical ossification of the anterior longitudinal ligament (C-OALL), one class of
DISH, are causes of dysphagia. DISH lesions present in approximately 9.1–16.9% of
patients over 60 years of age; dysphagia is observed in 0.1–6% of DISH patients [4,5].
The incidence of dysphagia among patients diagnosed with C-OALL is not low, with
Resnick reporting it to be 17–28% [2]. Dysphagia due to C-OALL is caused by pressure
on the hypopharyngeal esophagus due to increased ossification and edema of the larynx
and esophagus caused by inflammation around the ossification foci and degeneration
of the nerves [6,7]. Conservative treatment is usually selected [8,9], but surgery may be
performed if there is no improvement. Usually, resection of C-OALL is selected [10–12],
but it is not clear whether resection of the ossification foci alone can improve swallowing,
as the thickness of the ossification or timing of surgery does not necessarily correlate with
dysphagia [13]. In this study, we experienced two cases in which the dysphagia improved
with a different technique despite similar swallowing evaluations, including X-rays. In
case 1, different from previous reports, posterior fixation incidentally improved dysphagia
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without anterior resection, and in case 2, dysphagia improved after ossification resection.
The difference between the two cases is the presence of intervertebral mobility and trauma.
There is still a controversial research area reporting intervertebral mobility and timing of
surgery, and we report these cases. Informed consent for this case report was obtained
from the patients through scanned in their medical records.

2. Material and Methods
2.1. Radiological Evaluations

We measured radiological parameters on the lateral cervical radiograph as follows: the
thickness of C-OALL, the occipito-C2 angle (O-C2A: angle between McGregor’s line and
lower endplate of C2) [14,15], and the pharyngeal inlet angle (PIA) between McGregor’s
line and the line that links the center of the C1 anterior arch and the apex of the cervical
sagittal curvature [16]. A significant reduction in O-C2A was correlated with a decrease
in oropharyngeal space and postoperative dysphagia [14,15]. Keneyama et al. considered
that the dysphagia should be predicted at the condition of PIA < 90◦, where the apex of the
midcervical sagittal curvature protruded anterior to the swallow line (S-line): S-line (−).
However, no patients experienced dysphagia as long as PIA was 90◦, where the apex of the
midcervical curvature stayed posterior to the S-line: S-line (+) [16] (Figure 1).
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five levels: 
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Level II, drinking water with interruption two times and with coughing; 

Level III, drinking water without interruption but with coughing; 

Level IV, drinking water with interruption over two times and with coughing; 

Level V, coughing frequently and cannot drink the water successfully. 

2.3. Practical Assessment Tool 

Figure 1. (a) Occipito-C2 angle (O-C2A: angle between McGregor’s line and lower endplate of C2).
(b) Pharyngeal inlet angle (PIA) is defined as the angle between McGregor’s line and the line that
links the center of the C1 anterior arch and the apex of the cervical sagittal curvature. The swallow
line (S-line) (−) is PIA < 90◦. (c) The swallow line (S-line) (+) is PIA > 90◦.

2.2. Screening Test

We used the 30 mL water swallowing test [17]. Participants sat in upright posture
and drank 30 mL of room temperature water from a cup. According to the time spent to
drink water and the presence or absence of coughing, the results included the following
five levels:

Level I, drinking water successfully without interruption or coughing;
Level II, drinking water with interruption two times and with coughing;
Level III, drinking water without interruption but with coughing;
Level IV, drinking water with interruption over two times and with coughing;
Level V, coughing frequently and cannot drink the water successfully.

2.3. Practical Assessment Tool

We used the Food Intake LEVEL Scale [18], a 10-point observer-rating scale, to measure
the severity of dysphagia. Dysphagia outcome and severity scale [19,20], a simple, easy-
to-use, 7-point scale developed to systematically rate the functional severity of dysphasia
based on objective assessment and make recommendations for diet level, independence
level, and type of nutrition.
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2.4. Clinical Otorhinolaryngology Assessment

We asked the otorhinolaryngology physician to perform video endoscopy (VE) and a
swallowing contrast study (VF; videofluorography).

2.5. Clinical Presentations

Case 1: A 76-year-old man presented to otorhinolaryngology and gastroenterology
departments 3 years ago because he had little difficulty in swallowing food. Endoscopy
demonstrated compression of the dorsal side of the pharynx and esophagus. The patient
was seen by an orthopedic surgeon, who diagnosed C-OALL and performed follow-up.
Gradually, numbness and dyslexia in the upper limbs developed, and dysphagia was felt
to have been exacerbated. The patient’s ability to walk was preserved. The patient was
treated conservatively, but he fell and hit his head at home after drinking. He became
paraplegic and was hospitalized for surgery due to the diagnosis of cervical spinal cord
injury without bone injury.

Assessment on admission: hypovolemia and leakage. A urethral balloon was placed.
Sensory disturbance: both shoulders, inguinal and subparesthesia, tendon reflexes; de-
creased biceps tendon reflexes, bilateral enhancement below the triceps tendon, Hoffmann’s
reflex; −/+ Babinski, foot clonus −/−, manual muscle test of upper and lower extremities;
deltoid 4/4, biceps 4/4, triceps 5/5, wrist dorsiflexion 3/3, palmar flexion 3/3, finger
extension 3/3, lower limbs all 4/4.

A physical therapist (PT), occupational therapist (OT), and speech language hearing
therapist (ST) intervened from the day after admission. The patient wore a cervical collar
and was not restricted to bed rest. He could not hold a spoon but could eat regular meals
with assistance after approximately 1 h of noting the difficulty in swallowing. The oral
function was expected, and the jaw opened to a width of 3 fingers. There was slight tooth
loss. Tongue movement did not differ between the left and right sides, and coughing was
possible. On the 30 mL water swallowing test, 5 and 10 mL were ingested from a syringe,
and swallowing was possible without swelling or hoarseness (LEVEL II). For safety reasons,
his postoperative soup and water were thickened. Moreover, VE was conducted, but VF
was not conducted for bed rest to spinal cord injury (Figure 2). His swallowing function
was as follows: Food Intake LEVEL Scale: 8, and dysphagia severity scale: 6.

Radiological evaluation: the ossification size of C-OALL at C3/4 was 16.8 mm. Inter-
vertebral mobility was noted at C3/4 and 5/6. C3/4 had 5◦ of intervertebral mobility with
4◦ of extension in retroflexion and −1◦ in flexion. The O-C2 angle was 25◦. The pharyngeal
inlet angle (PIA) was 76◦. The S-line was negative. The C2-7 angle was 16◦ (Figure 2).

Posthospitalization day 4: Posterior decompression fixation of the 3rd and 6th cervical
vertebrae was performed. Intraoperatively, the patient was immobilized in the intermediate
position using a Mayfield holder. The postoperative ossification size was unchanged; the
C3/4 intervertebral angle was fixed at 4◦ lordosis; the O-C2 angle, PIA angle, and S-line
were negative; and the C2-7 angle was unchanged (Figure 3).

Postoperative day 1: resumption of eating; postoperative day 2: getting out of bed.
On postoperative day 4, the patient was able to eat staple food, whole porridge, and side
dishes in a sitting position, and he was able to eat on his own using a spoon. There was no
subjective difficulty in swallowing when meat was previously served with soft greens in
bite-size pieces. The 30 mL water swallowing test was improved LEVEL I. His swallowing
function was as follows: Food Intake LEVEL Scale: 9, and dysphagia severity scale: 6.
Three weeks postoperatively, he was able to walk with a Lofstrand crutch cane and ascend
and descend stairs with light assistance, although he was unsteady on his feet. He was
transferred to another hospital for 3 weeks and 5 days postoperatively.
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Figure 2. Case 1. (a) Functional cervical spine X-ray (figures from left to right show middle, exten-

sion, and flexion). (b) CT showed no fracture, and MRI showed compression of the cervical spinal 

cord due to thickening of the ligamentum flavum and suspected damage to the intervertebral disc 

Figure 2. Case 1. (a) Functional cervical spine X-ray (figures from left to right show middle, extension, and flexion). (b) CT
showed no fracture, and MRI showed compression of the cervical spinal cord due to thickening of the ligamentum flavum
and suspected damage to the intervertebral disc and anterior longitudinal ligament. MRI showed stenosis at the level
of the pharynx due to 16.3 mm OALL at C3/4 and spinal cord compression. (c) Figures from left to right show an O-C2
angle of 25◦ and a pharyngeal inlet angle (PIA) of 76◦, and the S-line was negative. (d) The patient was immobilized in the
middle position, and video endoscopy (VE) revealed protrusion of the pharynx due to ossification (arrow), but swallowing
was normal.
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Figure 3. Posterior decompression fixation of the 3rd–6th cervical vertebrae was performed in case 1.

Case 2: A 62-year-old man noted a slight difficulty in swallowing 6 years ago. He
was referred to the otorhinolaryngology department. He had no difficulty in passing food
but had findings of pharyngeal compression. He was seen by an orthopedic surgeon, who
noted C-OALL; he had difficulty eating solid foods and decreased appetite since 1 year
ago. X-ray findings revealed increased ossification and were referred to us.

Evaluation on admission: there were no symptoms of nerve disturbance. There were
no complaints other than dysphagia. The oral function was expected, and the jaw opened
to a width of 3 fingers. The tooth was intact. Tongue movement did not differ between
the left and right sides, and coughing was possible. On the 30 mL water swallowing
test, he was drinking water successfully without interruption or coughing (LEVEL I). His
swallowing function was as follows: Food Intake LEVEL Scale: 8, and dysphagia severity
scale: 6.

Radiological evaluation: the extent of ossification increased from 6.1 mm (Figure 4a)
to 11.6 mm over 6 years at C3/4, and the shape was globular type. Intervertebral mobility
was noted at C3/4, with a total of 3◦ of intervertebral mobility in C3/4 with 2◦ of kyphosis
in retroflection and −1◦ of forwarding flexion. The O-C2 angle was 30◦, the PIA angle was
80◦, the S-line was negative, and the C2-7 angle was 12◦ (Figure 4b). Otorhinolaryngolog-
ical findings: VE and VF demonstrated that the pharyngeal cavity was compressed and
narrowed anteriorly due to ossification, which was further exacerbated by flexion of the
cervical spine (Figure 4d).

Posthospitalization course: C3/4 OALL was resected under general anesthesia. The os-
sification below C4 persisted and limited cervical mobility, but no dissection was performed
without evidence of pharyngeal compression. Postoperatively, C3/4 OALL improved to
1 mm (Figure 5).

The patient was able to get out of bed the day after surgery, and the ST intervened.
The patient had an inducible swallowing reflex, and an ice massage was performed with
no swelling or wet hoarseness. Postoperative day 3: he was able to eat 80% (compared with
preoperative days) of main meals and side dishes in 15 min. He continued oral intake after
that. On the 5th postoperative day, he was able to eat regular food without discomfort in the
pharynx. He was discharged on the 10th postoperative day. Food-type-based dysphagia
disappeared after 1 month postoperatively. The 30 mL water swallowing test was LEVEL
I. His swallowing function was as follows: Food Intake LEVEL Scale: 10, and dysphagia
severity scale: 7.
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3. Discussion

Dysphagia is a significant risk factor for the development of choking and aspiration
pneumonia [1]. The pathogenesis of dysphagia in C-OALL includes physical compression
of the swallowing organs, inflammation of the larynx and esophagus, edema and degener-
ation, restriction of movement due to friction between the ossification and the cricothyroid
cartilage, obstruction of the collapsing epiglottis due to ossification, degeneration of the
surrounding nerves, and swelling of the posterior pharyngeal wall [21,22].

Dysphagia is diagnosed by questionnaires, such as the Eating Assessment Tool [23],
screening tests, the 30 mL water swallowing test [17], clinical assessment by VE, and VF.
In case 1, the patient was evaluated using the 30 mL water drinking test and VE only due
to cervical spinal cord injury. Pressure drainage of the pharynx was noted. In case 2, the
30 mL water swallow test results were expected, but he was diagnosed with compression
and dysphagia by both VE and VF.

In the report on the relationship between dysphagia and the thickness of C-OALL, the
average thickness was more significant than 10.0–13.5 mm, and the morphology was often
globular type [24,25]. On the other hand, there did not appear to be a direct correlation
between the size and the severity of dysphagia [26]. The relationship between dysphagia
and radiographic alignment in other cervical spine diseases has also been reported to
assess dysphagia in OALL [16]. Tian et al. found the O-C2 angle irrelevant in cervical
spine surgery because dysphagia in C-OALL occurs below the C2 vertebrae. On the other
hand, they reported a 5◦ decrease in the C2-7 angle associated with the exacerbation of
postoperative dysphagia [27]. However, there were patients with a greater extent of C-
OALL without dysphagia, and the cutoff of the thickness of OALL and the alignment of
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the surgical procedure for C-OALL with dysphasia is unclear. The S-line in the two cases
was negative, and we may need to consider a new index that takes alignment, thickness or
morphology of C-OALL, and intervertebral mobility into account.

Regarding the treatment of C-OALL, there are reports of improvement by conserva-
tive treatment [8,9,28]. Aspiration pneumonia, depression due to loss of appetite, and
weight loss for dysphasia require surgical treatment, although there have been reports of
dysphagia occurring in 5.6%, hoarseness in 5.2%, transient sore throat in 4.8%, worsening
of pre-existing myelopathy in 3%, and graft extrusion in 1.7% [29]. On the other hand,
successful relief of dysphagia was obtained in 89% of patients after comparatively early
surgery. Failure to relieve dysphagia was associated with an increased length of symptoms
preoperatively [13]. Lofrese et al. reported that especially in the elderly, timely bone
resection appeared crucial, even with mild dysphagia, in the presence of a long-lasting
clinical history [10]. As an operation method, anterior cervical osteophytectomy (resection
of C-OALL) is highly effective. The most common type of surgery is surgical resection
of the ossification layer [10,25,30–32]. Reports of additional posterior fixation seem to be
limited to cases with Parkinson’s disease and maintaining alignment [33]. Recurrence is a
problem after resectioning the ossification layer alone, with recurrence in two out of seven
cases reported at 10 years [34]. Lofrese et al. reported that one and two recurrences at
clinical and radiological follow-up were registered 18–30 months after surgery in elderly
patients and in the short range [10]. Kaur reported that the patient was 63 years old and
had a recurrence 2 years after osteophytectomy. On the other hand, some papers showed
that dysphagia did not recur for a long time. Hoeh et al. reported that at the final follow-up
(23 ± 8 months) for six patients, the radiographic examinations showed no pathological
regrowth, and the patients reported no recurrence of dysphagia [30]. Urrutia reported
that postoperative radiographs demonstrated complete removal of osteophytes for five
patients. At the final follow-up, ranging from 1 to 9 years (average of 59.8 months, median
of 53 months), no patients reported a recurrence of dysphagia. The final radiographic
examination demonstrated minimal regrowth of the osteophytes [31]. Further investigation
is needed to determine what may be a factor in recurrence.

The reasons for the improvement of dysphagia in our cases are as follows: In case 1,
although physical pressure on the swallowing organs remained, the reduced mobility of
the cervical vertebrae resulted in reduced friction between the ossification and the larynx
and pharynx, the obstruction of the epiglottis collapsing over the glottis was eliminated,
and the pharynx was no longer in a compressed flexion position on preoperative X-ray.
In case 2, the physical pressure was no longer present. The improvement was due to the
decompression of the organs involved in the swallowing function. However, in case 1, it
was difficult to assess whether posterior fixation improved swallowing by preoperative
assessment. Preoperatively, the patient and his family were informed that if dysphagia
was exacerbated, resection of the ossification would be performed. In these two cases, both
patients underwent surgery relatively early after becoming aware of dysphagia and before
it got serious, as well as similar laboratory tests. This may lead to an improved condition
about the results. Fixation was performed in case 1, but attention should be paid to whether
ossification increases in extent or dysphagia recurs in case 2 due to reossification.

4. Conclusions

We reported two cases of dysphagia due to C-OALL at the C3/4 level with an initial
symptom of dysphagia. In case 1, the patient was treated posteriorly due to spinal cord
injury, and dysphagia improved with fixation of a mobile responsible lesion despite the
extensive ossification. The patient in case 2 improved after resection of the ossification,
as previously reported. Although the present study results are short term and need to be
carefully evaluated to determine how ossification changes during long-term follow-up,
early surgical treatment of possible causative conditions may be effective.
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