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Mechanism of dysphagia in patients with cervical spinal cord injury
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The objective of this study was to examine the factors associated with the
severity of dysphagia following traumatic cervical spinal cord injury to elucidate its mechanism. We
conducted a prospective analysis of patients with acute traumatic cervical spinal cord injury who
were admitted within 2 weeks of the injury. Dysphagia was evaluated consecutively before and after

injury using the Dysphagia Severity Scale. In addition, we examined the factor associated with
dysphagia at 2 weeks after injury.

As a result, dysphagia occurred after injury, however, swallowing dysfunction gradually improved
over time. Patients with lower ASIA motor score showed severer swallowing dysfunction. Severe
paresis, tracheostomy, old age, and swelling of the retropharyngeal space were significantl
affected by dysphagia following cervical spinal cord injury. Morphological changes of the pharynx,
which is situated right behind the larynx, following the injury affects the mechanism of dysphagia.
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Risk factors for dysphagia in acute cervical spinal cord injury ~a retrospective study~
Introduction: Dysphagia following acute cervical spinal cord injury (CSCI) can increase
the risk of pulmonary complications that may cause life-threatening condition. Although
several risk factors for dysphagia have been postulated in patients with CSCI, no
definitive factors have yet been established, according to a multivariate analysis.
The purpose of this study was to elucidate the incidence and risk factors of dysphagia
in patients with acute CSCI.



Methods: A total of 298 patients with acute CSCI, who were evaluated for neurological
impairment within 3 days after injury, were retrospectively reviewed. CSCI patients
with tube dependence due to obvious aspiration after injury were defined as having
dysphagia. The factors postulated to increase the risk for dysphagia, including the
patient’ s age, sex, ASIA impairment scale at three days after injury, level of injury,
tracheostomy, and operative treatment, were analyzed by using a multiple logistic
regression model.

Results: Of 298 patients, 21 were suffering from severe dysphagia after acute CSCI
(7.0%). Of these 21 patients, 12 (57%) had CSClI at the C3-4 level. Multivariable
logistic regression analysis revealed that old age (>72 years), severe ASIA impairment
scale (A or B), and presence of tracheostomy were significant risk factors of dysphagia.
Level of injury >C3-4 was not a significant risk factor after adjustment for several
potential confounders.

Conclusion: The incidence of dysphagia associated with aspiration was 7%. Old age,
severe paralysis, and presence of tracheostomy may be the risk factors for dysphagia.
The risk of dysphagia should be evaluated to prevent aspiration pneumonia.
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The serial changes and characteristics of dysphagia in patients with acute traumatic
cervical spinal cord injury: a prospective study

Introduction: Dysphagia following cervical spinal cord injury (CSCI) can increase the
risk of pneumonia, that may cause life-threatening conditions. In our previous
retrospective study of 298 cases, we reported old age, severe paralysis, and presence
of tracheostomy were the risk factors of dysphagia (Spinal Cord 2017). The relationship
between CSCI and dysphagia has been recently reported, however, to our knowledge, no
previous study has been reported serial change of dysphagia. The purpose of this study
was to examine the serial change of dysphagia and elucidate the critical period for
dysphagia in patients with CSCI.

Methods: We prospectively examined patients with acute traumatic CSCI admitted within
2 weeks after injury. Severity of dysphagia was classified using dysphagia severity
scale (DSS: 1 Saliva aspiration, 2 Food aspiration, 3 Water aspiration, 4 Occasional
aspiration, 5 Oral problems, 6 Minimum problems, and 7 Within normal limits) and was
evaluated at 2 weeks, 1 month, 2 months and 3 months after injury. Condition of oral
intake before injury also assessed by history taking. In addition, American spinal
injury association (ASIA) impairment scale and ASIA motor score were assessed.
Results: 65 patients with CSCI were prospectively assessed for 3 months after injury.
The serial changes of DSS on average were decreased at 2 weeks after injury, however,
gradually increased thereafter (before injury: 6.8, 2 weeks after injury: 4.9, 1 months
after injury: 5.2, 2 months after injury: 5.8, 3 months after injury: 5.9, respectively).
Significant correlation between ASIA motor score and DSS were found in 2 weeks after
injury (p =0.66), indicating that patients with severer paralysis had severer dysphagia.
Conclusions: We prospectively examined the serial changes of dysphagia after acute
CSCI. Dysphagia occurred after injury, however, swallowing dysfunction gradually
improved over time. Patients with lower ASIA motor score showed severer swallowing



dysfunction.
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Mechanism of dysphagia after acute traumatic cervical spinal cord injury
Introduction: Swallowing dysfunction, which may cause aspiration pneumonia, is one of
the most important complications of cervical spinal cord injury (CSCI) treatment. Early
detection of dysphagia is necessary to ensure sufficient nutritional intake and avoid
aspiration pneumonia. Dysphagia following acute traumatic CSCl has recently been
reported, but the mechanism is not well understood. No previous studies have reported
the association between morphological changes of the soft tissue and dysphagia.
Videofluoroscopic and videoendoscopic swallowing studies often show food retention in
the pharynx in individuals with dysphagia following CSCI. We hypothesized that the
morphological changes of the pharynx situated right in front of the injured cervical
spine result in the swallowing dysfunction. The objective of this study was to examine
the factors associated with the severity of dysphagia to elucidate its mechanism.
Methods: We conducted a prospective analysis of patients with acute traumatic CSCI who
were admitted within 2 weeks of the injury from October 2015 to August 2018. Dysphagia
was evaluated using the Dysphagia Severity Scale (1 = saliva aspiration; 2 = food
aspiration; 3 = water aspiration; 4 = occasional aspiration; 5 = oral problems; 6 =
minimum problems; and 7 = within normal limits) 2 weeks after the injury. The widths
of the retropharyngeal (level C2) and retrotracheal spaces (level C6) were measured to
assess the soft tissue damage due to the injury using sagittal computed tomography. In
addition, we assessed the patient age, surgery of the injured cervical spine, presence
of tracheostomy, osteophyte behind the pharynx, level of injury on magnetic resonance
imaging, and American Spinal Injury Association (ASIA) motor score 2 weeks after the
injury. The factors affecting DSS were evaluated using a multiple regression analysis.
Results: Of the 161 patients admitted to our hospital within 2 weeks from the injury,
we excluded 16 who changed hospitals because of the deterioration in their general
condition and 9 with mild paresis who were discharged early. Finally, 136 individuals
(mean agex standard deviation: 65.1+ 14.1 years) were evaluated in this study. Among
the individuals with acute CSCI, 1, 8, 11, 24, 40, 46, and 6 had DSS grades of 1, 2,
3, 4, 5, 6, and 7, respectively. As 44 individuals were categorized under grades less
than 5, which were defined as different types of aspiration, the incidence of aspiration
was 32%. Multiple regression analysis revealed that age, ASIA motor score, tracheostomy,
and retropharyngeal space were significantly associated with DSS (t-value/p-value: -
3.7/<0.001, 9.1/<0.001, -4.5/<0.001, -2.6/<0.01, respectively).

Conclusion: A prospective analysis for dysphagia was performed on 136 individuals with
CSCI. The incidence of aspiration following CSCI was 32%. Severe paresis, tracheostomy,
old age, and swelling of the retropharyngeal space were significantly affected by
dysphagia following CSCI. Morphological changes of the pharynx, which is situated right
behind the larynx, following the injury affects the mechanism of dysphagia.
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