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Abstract

Objective. To describe the clinical courses and interventions
of symptomatic patients with bilateral vocal fold motion
impairment (BVFMI) attributed to diffuse idiopathic skeletal
hyperostosis (DISH).

Study Design. Retrospective cohort study.
Setting. Single Institution Academic Health Center.

Methods. Retrospective chart review of patients 218 years
old evaluated and treated for symptomatic BVFMI secondary
to DISH between February 2021 and March 2023. A
literature review was conducted.

Results. A total of 4 cases were identified. All patients were
male and had symptomatic BVFMI attributed to cervical
spine DISH, as seen on imaging. Symptoms ranged from
life-threatening dyspnea to breathy dysphonia in addition
to dysphagia. Each patient was offered surgery for DISH.
Two patients underwent osteophyte removal at the
C5-C6 level with improved vocal fold (VF) mobility,
breathing, and voice quality. Two patients elected serial
observation as voice, swallow, and airway symptoms were
manageable. The literature review showed a male-
dominant (100%) presentation with an average of 70
years of age. Hypertension (45%) and diabetes mellitus
(36%) were the most common comorbidities. Most
patients were treated surgically (55%).

Conclusion. Both surgical and conservative interventions
may be considered for symptomatic relief and improvement
in VF mobility on a patient-to-patient basis. Further study
is warranted to investigate the etiology and treatment
outcomes in these cases.
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iffuse idiopathic skeletal hyperostosis (DISH),
or Forestier disease, is a primarily asymptomatic
condition characterized by ossification of the
anterior vertebral ligaments. This condition is commonly
seen in males and is more prevalent among individuals of
advanced age, with an incidence reaching up to 42%." The
diagnosis for DISH, originally established by Resnick and
Niwayama in 1973, continues to encompass 3 main
criteria: (a) the presence of “flowing” calcifications and
ossifications along the anterolateral vertebral bodies, (b)
relative preservation of disc height in the ossified regions
without degenerative disc disease, and (c) no apophyseal
joint bony ankylosis and sacroiliac joint erosion, sclerosis,
or bony fusion.” DISH is often an incidental radiographic
finding, but when symptomatic the presentations can have
severe complications such as dysphagia, myelopathy,
aspiration pneumonia, esophageal obstruction, stridor,
dysphonia, and thoracic outlet syndrome.>
In a few reported and rare instances, DISH can present
with bilateral vocal fold motion impairment (BVFMI).
When both vocal folds (VFs) are involved, the consequences
can range from mild discomfort to severe, life-threatening
airway obstruction necessitating emergent surgical manage-
ment. The exact etiology of BVMI secondary to DISH
remains unclear.® The proposed mechanisms suggest that
DISH direct compression on the cricoarytenoid joint, which
can limit joint motion, or recurrent laryngeal nerve
impingement may be responsible.*® Due to the rarity of
BVFMI secondary to DISH, there is no current established
management protocol based on patient outcomes, but when
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emergent treatment for airway obstruction occurs, tra-
cheostomy is often necessary.’

In addition, DISH's pathomechanism is unclear with
recent studies suggesting a potential link with metabolic
disorders as a contributor.® With the increased prevalence
of metabolic disorders in the United States, it can be
assumed that the incidence of BVFMI secondary to DISH
will also increase. To our knowledge, there are only a few
published reports of BVFMI secondary to DISH com-
posed of single case reports. By presenting our manage-
ment of 4 unique cases, we aim to elucidate the
often-delayed diagnosis and unrecognized etiology of
BVFMI secondary to DISH and increase awareness of
this presentation to prevent adverse outcomes due to
delayed treatment.

Methods

The Institutional Review Board (HS-16-00003) of the
University of Southern California approved the study.
Two laryngologists (M.M.J. 111, K.O.) selected 4 patients
whose radiographic and laryngoscope findings were
consistent with BVFMI secondary to DISH. Patients
were evaluated and treated for their symptomatic DISH-
associated BVFMI over a year. Clinical notes, diagnostic
studies, operative reports, flexible nasolaryngoscopy
interpretations, and postoperative data were collected.
Factors including demographic data, symptom severity,
comorbidities, level and size of osteophytes, interventions,
complications, and voice and breathing outcomes were
considered.

Databases and Search Strategy

A literature review spanning the last 20 years ending on
December 12, 2023, was conducted using the online
search databases PubMed, CINAHL, SportDiscus, Web
of Science, Cochrane Methodology Register, Cochrane
CDSR, Cochrane CENTRAL, and Google Scholar. The
general search strategy included Medical Subject
Headings (MeSH) terms and title/abstract (tiab) free
text phrases that combined condition-specific terms
(“Hyperostosis, Diffuse Idiopathic Skeletal” [MeSH]
OR Diffuse Idiopathic Skeletal Hyperostosis [tiab] OR
Diffuse idiopathic hyperostosis[tiab] OR  Cervical
Osteophyte [tiab] OR (“Osteophyte”[Mesh] AND
cervical[tiab])) with symptomatic presentation terms
(((“Vocal Cord Paralysis”[Mesh] AND bilateral[tiab])
OR bilateral vocal fold paralysis[tiab] OR bilateral vocal
cord paralysis[tiab] OR Bilateral Vocal Fold Motion
Impairment[tiab] OR BVFMI[tiab]). For database-
specific search strategy, see Supplemental File S1, avail-
able online. Cochrane Methodology Register, Cochrane
CDSR, and Cochrane Central were searched but did not
yield any results. To further refine the search, additional
criteria were implemented: articles had to be written in
English and have confirmed cases of BVFMI secondary to
DISH. Duplicates were removed. A review of abstracts

and full articles was conducted by 2 authors (D.E.R.,
E.A.S.). A review of the references cited in the articles was
performed to locate further reports. However, this search
yielded no new articles beyond those already found in the
initial search. Demographic, medical history, symptom,
VF motion, level and size of osteophyte, intervention, and
outcome data were extracted using a standardized
spreadsheet document.

Results

At a single institution, a retrospective chart review from
January 2020 to June 2023 yielded 4 patients who were
found to have BVFMI attributed to cervical spine DISH
seen on imaging. All patients were male (100%), and the
average age was 69 years.

In this cohort, the history of hypertension (3, 75%) and
diabetes (2, 50%) were the most common medical
comorbidities. Most patients presented with dysphagia
(4, 100%), dyspnea (3, 75%), and dysphonia (3, 75%). Only
1 patient (25%) presented with weight loss. Diagnostic
imaging and management evaluation was done by cervical
X-ray (4, 100%), computed tomography (CT) scan of the
neck (4, 100%) (Figures | and 2), modified barium swallow
study (MBSS) (3, 75%) (Supplemental File S2, available
online), flexible nasolaryngoscopy with stroboscopy
(4, 100%) (Figure 2), fiberoptic evaluation of swallowing
(1, 25%), and magnetic resonance imaging (1, 25%). On
examination of VF motion, all patients (100%) had bilateral
impairment with laterality variations between patients.
Cervical vertebra locations C4, C5, and C6 were involved
in all patients. Each patient was offered a surgical option.
Ultimately, interventions ranged from conservative (2, 50%)
to surgical management (2, 50%). For the 2 (50%) surgically
treated, an anterior cervical osteophytectomy was per-
formed with exposure at the C5-C6 level. In the surgically
managed patients (2, 50%), improvements in symptoms,
breathing, and VF motion were observed. Two (50%)
patients elected serial observation as voice, swallow, and
airway symptoms were manageable. No harm or adverse
effects were encountered aside from temporary dysphagia
for the patients who underwent surgery. Complete pre-
sentations of individual patients can be found in Table 1.

We identified a total of 7 English language articles.
Articles were excluded if pre-established inclusion criteria
were not met. The literature review search strategy can be
found in Figure 3. From the 7 articles and our 4 patient
cases, all patient cases were male (100%), and the average
age was 70. The median was 69 years of age, with a range
of 56 to 82. Of reported comorbidities, hypertension
(5, 45%) and diabetes mellitus (4, 36%) were the most
common. Comorbidities were unspecified in 3 cases
(27%). The most common initial symptoms were dys-
phagia (7, 64%), dysphonia (7, 64%), dyspnea (7, 64%),
stridor (5, 45%), and weight loss (4, 36%). Cervical
vertebra C4 (10, 91%), C5 (9, 82%), and C6 (7, 64%) were
the most involved in DISH pathology. Three patients
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Figure |. Patient 4 sagittal CT scan of DISH. (A) Preosteophyte removal demonstrates cervical spine hyperostosis over C4-T|. (B)
Postosteophyte removal of C5-Cé. CT, computed tomography; DISH, diffuse idiopathic skeletal hyperostosis.

Figure 2. Patient 2: (A) Axial CT scan shows an osteophyte mass (red arrow). (B) Preremoval nasolaryngoscopy view of the VFs with DISH
(blue outline). (C) Postremoval nasolaryngoscopy view of the VFs. CT, computed tomography; DISH, diffuse idiopathic skeletal hyperostosis;

VF, vocal fold.

(27%) were treated nonsurgically or conservatively. Six
(55%) patients were treated with surgical osteophy-
tectomy. Two (18%) patients received pharmacological
treatment. Young et al reported the use of racemic
epinephrine, dexamethasone, and lorazepam without
improvement, and Jain et al used unspecified antibiotics
and injectable and nebulized steroids.”!® Two (18%) had
a tracheostomy performed for airway management. A

summary of our patients and the literature review can be
found in Tables | and 2, respectively.

Discussion

Our presentation of 4 unique cases highlights the multi-
system approach needed to diagnose and manage an
unforeseen etiology of BVFMI secondary to DISH.
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PubMed CINAHL SportDiscus Web of Science Google Scholar
2003-2023 2003-2023 2003-2023 2003-2023 2003-2023
7 Citations 1 Citation 1 Citation 7 Citations 8 Citations
v
24 Citations | 11 Duplicate Articles
Identified Removed

Additional Criteria Applied
to 13 Non-Duplicate
Articles

6 Articles Excluded After Review
of Abstracts and Full Articles

- Not in English (1)
- No evidence of bilateral VF(1)
- Unilateral VF impairment (3)
- BVFMI due to other causes (1)

7 Articles Included

Figure 3. Flow diagram demonstrating the literature review search strategy. The diagram shows the process for the inclusion and exclusion
of articles. BVFMI, Ibilateral vocal fold motion impairment; VF, vocal fold.

BVFMI is generally considered one of the most challen-
ging problems laryngologists face. Although a rare
presentation,'® the limited understanding of the involve-
ment of DISH with BVFMI poses an additional
significant challenge. A multidisciplinary approach invol-
ving laryngologists, spine surgeons, and speech-language
pathologists was consistently required to provide com-
prehensive care for these patients. DISH can present itself
in multiple ways and should be taken on a case-by-case
basis regarding the decision of when to incorporate
surgical intervention for the removal of osteophytes.
Our patient case series, although rare, shares common
attributes with more typical presentations of DISH such as
male sex, older age, hypertension, and diabetes mellitus as
demonstrated in our literature review. The exact etiology
of DISH is still unknown, but evidence demonstrates a
strong involvement of metabolic disorders.® With the
expected increase of metabolic disorders in the United
States, further exploration, and guidance on managing this
condition should be pursued to improve patient care.

Diagnostic tests, including flexible laryngoscopy with
stroboscopy, CT scan, MBSS, and X-rays, were crucial in
evaluating the extent of disease progression and deter-
mining the appropriate management strategy. For 3 cases,
the patients presented with acute worsening dyspnea that
warranted urgent treatment. Patients 2 and 4 needed acute
surgical intervention due to worsening respiratory distress.
Before presenting to our care, patient 3 had a tracheotomy
performed due to worsening dyspnea. It is possible that if
the inciting etiology had been identified earlier, he could
have avoided a tracheotomy. The patient refused surgery
once the diagnosis was made and requested decannulation.
He later presented again and required an additional
tracheotomy. Only patient 1 was managed conservatively
with swallow and breathing therapy.

The question of when to proceed with surgery or
manage conservatively is up for debate. It is understood
that patients with severe symptoms such as airway
obstruction and severe dysphagia should proceed with
osteophyte removal surgery.'>!® For all 4 cases, DISH or
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osteophyte mass effect was not initially considered as a
differential diagnosis. Patients had several visits for
shortness of breath and dysphagia before eventually
presenting acutely with worsening symptoms. Timely
diagnosis can potentially prevent life-threatening presen-
tations and the need for tracheotomy. Despite the lack of
severe symptoms, patients who undergo surgery can
demonstrate immediate improvement in symptom se-
verity and quality of life.

BVFMI is an uncommon etiology that significantly
increases the risk of needing a tracheotomy when severe and
untreated. BVFMI presentations are commonly iatrogenic
and derived from causes such as neck surgery or tracheal
intubations.!” Noniatrogenic causes are rare, but can be
caused by neurotoxicity, stroke, and brainstem compres-
sion.” Therefore, it is important to also consider DISH as a
differential for noniatrogenic causes of BVFMI in an adult
to avoid delay of surgical intervention. The complications
for surgical osteophyte removal are rare but include possible
vocal fold paralysis, vertebral disc prolapse, fistula forma-
tion, hematoma, infection, dysphagia and aspiration, and
Horner's syndrome.'® With the anterior cervical approach
for osteophytectomy, it is important to note that the
presence of temporary dysphagia is universally associated
with this procedure.!®?' The presence of early onset
dysphagia should be regarded as postoperative recovery
rather than due to DISH recurrence. Further outcome
studies are needed to elucidate the algorithmic management
of BVFMI secondary to DISH.

The main limitation of this study includes the small
sample size which precludes broader generalization and
conclusions. Despite being the largest series report of BVFMI
secondary to DISH in this search, the findings' general-
izability requires further case reports. Nevertheless, all
patients who underwent surgery had near immediate
improvement in symptom severity, VF motion, and sub-
stantial enhancements in overall well-being, highlighting the
effectiveness of surgery as a critical treatment option. We
anticipate that increased awareness and the projected increase
in prevalence will lead to more comprehensive reporting.

Conclusion

BVFMI is a rare manifestation of cervical spine DISH,
thought due to neurologic and/or mechanical impingement of
the laryngeal framework. Both surgical and conservative
(eg, voice therapy) intervention may be considered for
symptomatic relief and improvement in vocal fold mobility
on a patient-to-patient basis. Patients who underwent surgery
had near immediate resolution of symptoms and improved
well-being. Further study is warranted to investigate the
etiology and treatment outcomes in these cases.
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