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Abstract
Anterior cervical osteophytes are common in the geriatric population. Dysphagia can occur in
individuals suffering from these spinal abnormalities. Surgical intervention is an uncommon
course of treatment for these patients, but is often utilized as a last resort with the hope of
swallow recovery. The purpose of this article is to highlight a unique case study documenting
the required treatment course for dysphagia associated with osteophytes and subsequent
osteophytectomy. We review current literature of both conservative and surgical
interventions, as well as discuss the rehabilitation course for a complex patient with persistent
dysphagia. Various outcome measures were utilized during the patient’s inpatient stay to
track progress including the Functional Oral Intake Scale (FOIS), the Bolus Residue Scale (BRS),
Penetration Aspiration Scale (PenAsp), Dysphagia Outcome Severity Scale (DOSS), and a
Modified Barium Swallow Study (MBSS). The patient received rehabilitative training including
oral motor and pharyngeal strengthening exercises, respiratory strengthening, speech
instruction, cognitive retraining, and instrumental assessment. Following osteophytectomy
and dysphagia rehabilitation the patient did not show any change based on a repeat MBSS
which revealed the necessity for the patient to remain nothing per oral (NPO). The patient
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demonstrated an inability to manage his secretions, requiring continual suctioning. Upon
discharge the patient remained NPO with the exception of ice chips, utilized a PEG for
nutrition, and had a red capped tracheostomy. He was on room air and independently utilized
oral suction as needed for secretion management. Our patient’s clinical course was not
aligned with typical osteophytectomy recovery as progress after his 25-day inpatient stay was
limited. The goal of this case study is to contribute information to the limited and variable
data available regarding treatment options, outcome measures and timelines for recovery as
it pertains to patients who undergo an osteophytectomy.
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1. Introduction and Literature Review
Anterior cervical osteophytes (ACOs) are bony protrusions of the spine seen primarily in the
geriatric male population, often those 65 years and older, as a result of degenerative spinal changes,
ankylosing spondylitis, or diffuse idiopathic skeletal hyperostosis (DISH) [1-6]. It is estimated that
ACOs occur in 10-30% of the population, are typically benign, and are most often asymptomatic [7,
8]. According to Egerter et al. [7], age seems to correlate with the severity of symptoms. In some
individuals ACOs compress the pharynx and/or esophagus or cause soft tissue inflammation
narrowing the nasopharynx resulting in dysphonia, dyspnea, and/or dysphagia [4, 6, 9]. Although
additional research is needed to determine the exact mechanism impacting the presence of ACOs,
Choi et al. [2] suggests that C3-5 is most often where dysphagia secondary to ACOs occurs.
Physiologically, this is where epiglottic inversion for airway protection occurs which is highly
correlated with the process of swallowing.
For individuals affected by ACOs, dysphagia typically begins with solids and eventually progresses
to liquid consistencies. Individuals may initially report sticking of food in their throat that eventually
leads to the need for softer solids and frequent liquid intake to help clear pharyngeal residue. If the
dysphagia is not addressed patients begin to notice prolonged meals and subsequent weight loss,
resulting in decreased quality of life [1, 5, 7]. Additionally if severe the dysphagia places patients at
risk for aspiration. The mainstay of treatment for dysphagia caused by cervical osteophytes is
conservative with diet modification, swallowing strategies, and anti-inflammatories [10].
In an interdisciplinary team approach to ACOs and dysphagia, a medical speech language
pathologist (SLP) is responsible for the assessment of oropharyngeal swallowing, recommendations
for diet modification, and prescription of dysphagia therapy [11]. Current literature suggests the
importance of extensive diagnostic measures by a multidisciplinary team, including the completion
of a MBSS to confirm presence of ACOs and exclude other causes for dysphagia [6, 12-16]. An MBSS
is a radiographic instrumental assessment of the structures and functions of the oral and pharyngeal
cavities. It assesses the effects of intubation, mechanical ventilation, neurologic and/or respiratory
compromise, and surgical interventions on swallow function. It also looks at swallow safety based
on airway protection, bolus size and consistency, the impact of therapeutic techniques on bolus
management as well as screening esophageal motility [11].
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There is limited evidence to support specific interventions implemented by SLPs pre- and postsurgical intervention. The current literature consists primarily of case reports, case series, and
retrospective cohort studies with limited participants. One case study conducted by Jeong et al. [17]
reported daily dysphagia therapy including oral and pharyngeal strengthening such as the Shaker
exercise and therapeutic maneuvers such as the chin tuck and supraglottic swallow. Carlson et al.
[18] also reported the chin tuck to be successful for patients experiencing dysphagia secondary to
ACOs. Other conservative intervention approaches include the use of anti-inflammatory drugs and
muscle relaxants, which can offer temporary relief of dysphagia symptoms [7-9, 19, 20].
A small percentage of patients require surgical intervention when conservative measures fail and
worsening of dysphagia or dyspnea symptoms occur. Often, surgical intervention is not pursued for
those in the geriatric population due to risks related to patients’ prior comorbidities or post-surgical
concerns regarding soft tissue edema and laryngeal nerve damage [2]. Osteophytectomy is
performed under general anesthesia and consists of anterolateral and posterolateral approaches,
both of which have been found to have certain advantages. Occasionally, a discectomy or spinal
fusion may also be necessary [5]. For some patients, recurrence of ACOs is possible. Post-surgical
complications have been reported in approximately 10% of individuals, with prolonged
tracheostomy being an additional complication that is less common [6]. One study found that all
patients requiring tracheostomy were decannulated by 2 months post-surgery [5].
Additional studies have shown large variability in recovery of swallow function postoperatively,
ranging from one day after surgery to marked improvement noted at six months [5, 7]. There has
also been variability in terms of individuals resuming oral intake. While Lecerf et al. [5] found that
one individual resumed intake the same day of surgery, Mallepally et al. [14] found intake to resume
one day post-surgery. Lecerf et al. also found normal eating to resume for one individual one-month
post-surgery, whereas Carlson et al. [18] observed that dysphagia symptoms required three months
or more to subside. Egerter et al. [7] noted significant improvement six months after surgery was
completed. This range of variability could be related to age, comorbidities, location of osteophyte,
thickness of osteophyte, complexity of the surgery, or postoperative edema[21, 22], which in turn
makes prognostication difficult.
In this case report the authors review a patient’s course with chronic dysphagia as a result of
ACOs and persistent dysphagia during his 25-day inpatient rehabilitation stay, status post an
osteophytectomy. In this unique case, this individual with an unusual medical history had an
osteophytectomy after a 4-year battle with dysphagia. His goal was to ease his per oral (PO) intake
and improve his quality of life. This case report will review swallowing issues associated with
osteophytes, discuss current literature regarding osteophytes and osteophytectomy, and discuss
other treatment options and rehabilitation after an osteophytectomy. The goal is to increase
knowledge of this surgical intervention and the complexities surrounding the rehabilitation course,
not only for the speech language pathology community, but also the geriatric population suffering
from this anatomical abnormality. The authors anticipate that insight will be gained regarding
progress or lack of progress in the early stages after surgery.
2. Clinical Case
The patient is a 73-year-old male with prior history of severe sleep apnea, obesity, and
uvulopalatopharyngoplasty 15 years prior, who had been experiencing progressively worsening
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dysphagia for approximately 4 years. He was also noted to have a history of right carotid
endarterectomy 14 years prior, but no history of TIA or stroke. He was seen by neurosurgery in clinic
and on neurologic exam had no focal neurologic deficits aside from his dysphagia. He did not have
a history of DISH or ankylosing spondylitis. Unlike the usual presentation, in 2016 the patient first
noticed dysphagia with liquids, specifically the feeling of residue in the throat after swallowing. Over
a period of two years he began to experience the same symptoms with food, and eventually, with
pills. He reported no difference in severity of symptoms based on positioning or time of day.
During this time, the severity of the dysphagia was alleviated by diet modification including
changing the solid consistency of food to a softer consistency, such as slow-cooked meat. However,
the patient did not change the way he was drinking liquids, and so continued to experience
dysphagia-like symptoms including a globus sensation and “frequent” coughing. He continued to
take his medications with thin liquids. He reported occasions of being out walking and beginning to
cough, at times expectorating pieces of food. Based on the patient’s report, he was on the
equivalent of a minced and moist diet (International Dysphagia Diet Standardization Initiative IDDSI
5) with thin liquids (IDDSI 0).
The patient stated he first reported his progressive dysphagia symptoms to his primary care
physician in August 2019. He then underwent an Esophagogastroduodenoscopy (EGD) in December
2019 but the procedure was unsuccessful as the esophagus could not be intubated. He did not
receive any speech/dysphagia therapy during this time other than a MBSS on March 3 and 18th,
2020 at another facility. Subsequently between March and August 2020, the patient reports having
three Fiberoptic Endoscopic Evaluation of Swallow (FEES) procedures. Results from these
procedures are unavailable but patient reports they “didn’t fix anything”.
The patient on cervical CT was diagnosed with large C3-C4-C5 osteophytes, which is known to
cause inflammatory hyperplasia and irritate the pharynx [23]. He underwent C3-C4-C5
osteophytectomy by neurosurgery on 8/12/20 with ENT assistance due to difficult intubation. Postprocedurally, he was extubated but needed to be re-intubated due to airway edema and respiratory
failure, similar to a case presented by Lin et al. [24]. A tracheostomy was placed on 8/13/20 postop day 1 due to inability to extubate. He was started on Decadron due to airway edema. He was
given a cervical collar postoperatively which was to be worn at all times. On 8/15/20 post-op day 3
the patient was unable to speak with a Passy Muir Valve (PMV) due to weakness and drop in oxygen
saturation. He failed a swallow evaluation. On post-op day 5 patient had his tracheostomy cuff
deflated and was able to communicate with PMV in place. A repeat swallow evaluation at bedside
with water was completed which showed immediate blue dye return with strong cough reflex
revealing overt aspiration with sensory awareness. The swallow evaluation was discontinued due
to high aspiration risk and the patient was made strict NPO. Due to persistent dysphagia, a
gastrostomy tube was placed on post-op day 6 (8/18/20). Repeat EGD occurred on 8/18/20, after
the osteophytectomy, as patient failed extubation as well as the swallow study. At this time the
scope was unable to be passed due to oropharyngeal narrowing from extrinsic compression. On
8/19/20 the tracheostomy was changed to cuffless. On post-op day 8 (8/20/20), he was admitted
to acute rehabilitation and at that time he was able to tolerate a Passy-Muir Valve (PMV) daily. The
patient had a persistent mild cough following surgery.
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3. Ethics Statement
This case report complies with the Research Ethics Guidelines. Consent was obtained on 9/14/20
by the individual being reviewed, in an effort to help others suffering from similar symptoms and
considering surgical intervention.
4. Clinical Course in Acute Rehabilitation

4.1 Materials/Methods
Consent for participation in this study was obtained from the patient prior to his discharge from
our acute inpatient rehabilitation unit. An extensive chart review confirmed that the patient had a
“long history” of dysphagia secondary to cervical osteophytes. Per review of notes from a previous
facility, the patient underwent an MBSS on 3/3/20 which was listed as a “failure.” Following surgery,
the record further stated the patient “failed swallow eval” on 8/16/20, failed blue dye test on
8/17/20, and that SLP recommended resuming dysphagia therapy after decannulation.
At the time of his clinical swallow evaluation the patient presented with tracheostomy (Shiley,
type 7) and PMV in place. Patient was on 5L oxygen via a trach mask and had a hoarse, weak voice
and weak cough indicating a compromised airway. He required frequent oral suctioning, indicating
an inability to manage secretions due to dysphagia. The patient could provide his medical history,
but did have some mild confusion and cognitive deficits when first encountered, scoring 24/30 on
the St Louis University Mental Status Exam (SLUMS) which indicates mild neurocognitive
impairment given the patient’s educational level [25].
On the oral-mechanism exam the patient’s dentition was within normal limits, but presented
with decreased labial and lingual range of motion due to deconditioning, hyponasal resonance
thought to be related to his prior uvulopalatopharyngoplasty and impaired respiratory support for
speech and cough. Speech intelligibility was 60% at the sentence level and both volitional and
reflexive coughs were weak.
Clinical swallow evaluation revealed moderate oral dysphagia and severe pharyngeal dysphagia
marked by impaired laryngeal elevation upon palpation, poor secretion management, need for oral
and deep suctioning, and consistent wet vocal quality. Recommendations were to continue NPO
status with alternative means of nutrition via PEG tube. The patient was placed on aspiration
precautions and PO trials with SLP only. Blue dye testing or repeat MBSS were deemed unsafe due
to the severity of dysphagia and deferred at the time of the evaluation.
Dysphagia therapy was indicated given the patient’s clinical presentation and was therefore
provided by the SLP one hour per day, five days per week, for thirty total sessions. Therapy focused
on secretion management, breathing techniques including incentive spirometer, oral hygiene, blue
dye testing, pharyngeal strengthening exercises including Masako maneuver, modified Shaker,
tongue protrusion and range of motion exercises, base of tongue strengthening, thermal
stimulation, and later PO trials of ice chips. Secondary goals wer improved vocal hygiene due to
persistent hoarseness and hyponasality utilizing vocal exercises and oral-motor exercises including
isometrics.
The patient was motivated and was diligent with the exercises, but remained NPO throughout
his rehab stay. The patient failed blue dye testing on multiple occasions throughout his stay. The
patient’s respiratory function improved from 5L oxygen via trach mask (8/21/20) to 2L oxygen via
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trach mask (8/28/20) to room air with 2L oxygen at night time (9/2/20) to the trach being red capped
(9/8/20). The patient became less reliant on oral suctioning as he was better able to swallow or
expectorate his secretions. The patient was discharged home with a Shiley 7 cuffless trach on
9/14/20 following a MBSS with recommendation for continued NPO and ice chip/water trials
following the Frazier Water Protocol (FWP) [26].
In individuals with ACOs, it is difficult to assess if pharyngeal residue is a result of muscular
weakness or edema from surgery. As mentioned previously, an MBSS was completed on 9/11/20
prior to the patient’s discharge home. At the time of the evaluation, the patient was NPO receiving
all of his nourishment through a PEG tube. The patient demonstrated mild oral dysphagia with soft
solids, such as minced and moist consistencies, evidenced by reduced bolus control and
maintenance in the oral cavity due to lingual weakness. Through the course of his dysphagia
rehabilitation the patient improved his endurance, respiratory and lingual strength for better bolus
management particularly for liquids. The pharyngeal stage of swallow was severely affected with
primary concern for lack of epiglottic inversion, which resulted in reduced airway protection and
placed the patient at significant aspiration risk. The epiglottis is a structure in the neck that inverts
during swallow to assist with airway protection during swallow, protecting liquid or solid material
from entering into the trachea. According to Vose & Humbert [27], pharyngeal constriction, tongue
base contraction, and epiglottic elevation together facilitate epiglottic inversion so that laryngeal
vestibule closure is possible. The same authors further suggest that there is normal variability in
laryngeal vestibule closure.
5. Results/Outcomes
Based on interpretation of the MBSS completed on 9/11/2020, this patient was noted to have
pharyngeal edema, which resulted in the epiglottis making contact with the posterior pharyngeal
wall during the swallow, impeding the passage of the bolus through the pharynx. This reduced
pharyngeal pressure and residue remained in the valleculae and piriform sinus cavities of the
pharynx. The patient reflexively attempted to clear the residue with multiple dry swallows but was
unsuccessful, resulting in eventual penetration into the glottis. Penetration is indicative of the bolus
entering into the laryngeal vestibule above the trachea. Aspiration occurred with both thin liquids
(Figure 1) and moderately thick liquids (Figure 2), which are also referred to as honey thick liquids.
Aspiration was silent, indicating an insensate larynx potentially resulting from intubation and/or
surgery. Reduced opening of the upper esophageal sphincter occurred due to impaired pharyngeal
pressures and laryngeal elevation affecting clearance of the bolus from the pharynx into the
esophagus. This resulted in backflow at the pharyngoesophageal segment. Pharyngeal pressure was
further compromised by the patient’s reduced velopharyngeal closure and resulted in residue on
the pharyngeal wall at the point of lingual contact.
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Figure 1 Thin Liquids via Teaspoon, MBSS 9/11/2020.

Figure 2 Moderately Thick Liquids via Teaspoon, MBSS 9/11/2020.
The patient tolerated 2cc thin liquid by spoon without penetration or aspiration. When the bolus
amount was increased to 5cc, the patient had penetration to the vocal folds (VF) that was not
ejected and was therefore aspirated after the swallow when the vocal folds were abducted. This
was followed by a reflexive cough. Penetration to the vocal folds occurred with all consistencies
with trace silent aspiration, aspiration without a reflexive cough response, occurring with
moderately thick liquids. Thin liquids were more easily cleared than thicker consistencies, which is
frequently noted with patients suffering from osteophytes or other spinal deformities. There is
much evidence documented about the impact of bolus volume and viscosity on swallow and muscle
activation [28-32]. The patient needed to swallow six or more times to clear 80% of the pharyngeal
residue. Swallow maneuvers, such as the effortful swallow, were not helpful in clearing residue. The
patient demonstrated the ability for PO intake of thin liquids by spoon with controlled amounts.
These results indicated that the patient remained at significant risk for aspiration one-month postsurgery, with aspiration noted across two consistencies. Per protocol at our facility, the patient was
placed on the FWP [26].
Based on the Bolus Residue Scale (BRS), which was first presented by Rommel et al. [33], the
patient received a score of 4 (Residue in valleculae and posterior pharyngeal wall or piriform sinus)
for thin, slightly thick, mildly thick, puree and minced and moist consistencies, but received a score
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of 6 (Residue in valleculae and posterior pharyngeal wall and piriform sinus) for moderately thick
liquids (Figure 2).
The Penetration Aspiration Scale (PenAsp) was utilized as a measurement of the MBSS [34]. It
indicates the adequacy of airway protection during swallowing on a scale from 1 (material does not
enter the airway) to 8 (material enters the airway, passes below the vocal folds, and no effort is
made to eject), judging the depth of bolus penetration or aspiration into the larynx or below the
vocal folds and the presence or effectiveness of the airway protective response. The patients’ results
on the PenAsp are shown in Table 1 for the different food consistencies. Unfortunately records from
MBSS performed prior to admission and post discharge are not available for comparison and the
only data received is that the patient “failed” with a recommendation for NPO.
Table 1 PenAsp scores for different food consistencies.
PenAsp Score

Consistency

5

Minced and Moist

5

Puree

1, 5, 7

Thin liquids

5

Slightly Thick liquids

1, 5

Mildly Thick liquids

5, 8

Moderately Thick liquids

The Dysphagia Outcome Severity Score (DOSS) is based on a scale looking at the level of
independence, level of nutrition, as well as diet level and diet modifications. Level of independence
is divided into seven levels according to the Functional Independence Measure (FIM) model and
linked to severity. The initial levels are 7- within normal limits, 6- modified independence, 5- distant
supervision, 4- intermittent supervision, 3- total supervision, 2-maximum assistance, and 1
dependent/NPO nutrition. The level of nutrition scale was divided into two possible
recommendations for nutrition and were linked to severity level: levels 7-3 (full oral nutrition) and
levels 2-1 (non-oral nutrition). Finally, diet level and diet modifications guidelines identify oral intake
as follows: levels 7-6 (normal diet consistency), level 5 (may need one diet consistency restriction),
level 4 (one to two diet consistency restrictions), and level 3 (two or more diet consistency
restrictions) [35].
The patient received a DOSS score of 2 based on his FIM score of 1, the severity of his dysphagia,
aspiration occurring across 2 consistencies, severe pharyngeal residue that he was unable to fully
clear, and the need to continue with tube feeding (TF). He remained NPO with the goal to safely
initiate some PO intake beginning with ice chips and sips of water and slowly advancing to other
thin liquids as he continued with his therapy in outpatient.
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The FOIS is a scale that identifies a patient’s oral or non-oral intake according to the textures that
he or she can tolerate [36]. This patient’s FOIS improved from a score of 1 to 2.
Throughout treatment sessions the patient demonstrated good adherence to treatment,
following written exercises independently that were at visible points in his room. Initially the patient
was confused and stated his thinking felt “foggy” but this was also targeted and improved during
the course of his rehabilitation. Although the patient was initially impulsive, there was no evidence
later that he was non-compliant with NPO or other precautions.
6. Conclusions, Discussions, and Limitations
In this unique case study, a clinical course was presented for a patient with chronic dysphagia as
a result of ACOs status post an osteophytectomy. This patient is unlike the typical patient with DISH
or ankylosing spondylitis as he had large C3-C4-C5 osteophytes as a result of degenerative aging.
His case was further complicated by a history of uvulopalatopharyngoplasty and carotid
endarterectomy resulting in a more complex and atypical anatomy. Additionally, his initial clinical
presentation of dysphagia with difficulty swallowing liquids versus solids was atypical for most
individuals. Although anti-inflammatories were initially given, they were discontinued post-op 1
week and therefore may have contributed to persistent airway compromise and pharyngeal edema,
resulting in the need for prolonged tracheostomy. As stated above, surgical intervention for
symptomatic ACOs is rare, thus the current case study adds to the current literature pool consisting
of isolated case studies while considering the complexities of this particular case. We observed that
while the patient was motivated and had a good response to therapy, he remained NPO throughout
his rehab stay.
There is limited consistent evidence for determination of optimal surgical candidates who return
to PO intake as their primary source of nutrition. Additionally, post-surgical complications including
impact of anesthesia and compromised respiratory status on recovery are minimally discussed.
There is large variability in the literature for recovery time frames, return to PO/diet consistencies,
and outcome measures such as quality of life making it difficult for patients to determine their
optimal course of action.
Decision making for surgical intervention is multifactorial and should consider comorbid medical
issues that may affect recovery, the depth of the osteophyte, prognosis for recovery, potential for
recurrence, the plan for post procedure recovery, discharge planning related to PEG and trach
management, as well as physical assistance needed due to deconditioning related to the procedure.
Further consideration should be given to possible cognitive issues impacting patients’ ability to
participate in rehabilitation and follow diet recommendations and maneuvers.
There is limited evidence for pre/post dysphagia interventions and currently no specific
guidelines for dysphagia treatment for individuals with ACO [2]. Given that an optimal treatment
method has not been agreed upon, it is difficult for SLPs to come to a consensus regarding the
appropriate plan of care for patients affected by ACOs. The current case study adds to the body of
literature that suggests that empirical research is needed to measure dysphagia treatment
outcomes.
It is also important to consider the important role of the SLP in proactive assessment and therapy
when working with individuals with ACOs. SLPs are integral in evaluating swallow function by way
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of videofluoroscopy and prescribing appropriate compensatory strategies and physiological
exercises to assist with improved swallow function.
As was noted in the current case study, previous hospital reports provided little to no information
about MBSS results and dysphagia therapy conducted. Lack of interdisciplinary communication
across settings results in poor understanding of a patient’s medical history. It is unknown what
recommendations were made prior to the patient undergoing surgery. There is a possibility that all
strategies and exercises were not exhausted prior to the surgery. In addition, some patients may
not undergo an MBSS prior to surgery, which may lead to inappropriate or missed opportunities of
diet modifications or therapeutic intervention that may eliminate the need for surgical intervention.
It is the role of the SLP to advocate for instrumental evaluations for patients with ACOs prior to
surgical intervention.
Limitations of this study include biases inherent to a retrospective case study and also the
presence of only one participant. Lack of videofluoroscopy follow-up also serves as a limitation as it
prevents the current research team from investigating long-term improvements of swallow function.
This case study poses the question as to whether surgical intervention is an optimal solution for all
patients. As was found in Chung et al. [3], 18% of patients reported recurrence of symptoms
approximately one-year post-surgery. Miyamoto et al. [37] recommend follow up for 10 years postsurgery due to osteophyte regrowth in all of their patients of 1mm per year. Outcomes of surgery
as they come from existing literature need to be provided to patients prior to participating in
surgical intervention. This educational responsibility undoubtedly falls upon the physician and SLP.
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