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Abstract 

Background: To investigate the impact of dysphagia in Perry syndrome (PS), an autosomal 

dominant parkinsonism caused by mutation of DCTN1, which is associated with hypoventila-

tion, depression, and weight loss. Case Presentation: We used tongue pressure measure-

ments and manofluorography to investigate swallowing function in 2 patients with PS. Case 

1, a 60-year-old male showing parkinsonism, and case 2, a 49-year-old male admitted with 

pneumonia, were diagnosed as having PS based on the DCTN1 gene analysis. Case 1 showed 

a pharyngeal retention of the bolus on videofluorography (VF) and a few swallows were re-

quired for its passage into the esophagus. However, tongue pressure and manometry were 

within the normal range. This patient could eat a normal diet under supervision. Case 2 re-

quired artificial ventilation and tube feeding on admission. The VF image showed a slow 

transfer of the bolus, delayed swallow reflex, and pharyngeal retention of the bolus that re-

quired several swallows for its passage into the esophagus. The tongue pressure was within 

the normal range, but manometry showed a significant decrease in pressure at the hypo-

pharynx and upper esophageal sphincter. The oral intake of the patients was limited to 2 
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cups of jelly per day. Conclusions: The investigation of swallowing dysfunction of 2 cases of 

PS showed that maintaining pharyngeal pressure within the normal range was very important 

for oral feeding success and prognosis. © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Background 

Perry syndrome (PS) (MIM 168605) is an autosomal dominant parkinsonian disorder 
accompanied by hypoventilation, depression, and weight loss [1, 2]. This disorder is caused 
by mutation in the DCTN1 gene (MIM 601143), which is also the susceptibility gene for amy-
otrophic lateral sclerosis (ALS1, MIM 105400) [3]. PS is rapidly progressive and leads to 
death a few years after the symptomatic disease onset because of respiratory insufficiency. 
The age of onset ranges from 30 to 56 years with a mean age of 46 ± 6.6 years, and most 
patients present with progressive bradykinesia, or a depressive or apathetic mood that is 
often accompanied by weight loss [1, 2]. Parkinsonism is usually mild with bradykinesia, 
rigidity, resting and postural tremor, and axial signs. Response to levodopa is not generally 
sustained, although it has been reported that some patients responded to high-dose levodo-
pa. Motor impairment may be severe and the cachectic syndrome may be worsened by swal-
lowing difficulties. Hypoventilation seen in the late stage of the illness, is a critical symptom 
leading to respiratory insufficiency and ultimately to death [1, 2]. Therefore, among the par-
kinsonian diseases, patients with PS have a relatively poor prognosis. To date, there have 
been no reports on the pathomechanism of dysphagia in PS patients. In this study, we as-
sessed swallowing function in 2 PS patients, using manometry and videofluorography (VF) 
concurrently to clarify the mechanisms underlying pharyngeal dysphagia. 

Case Presentation 

Case 1 
A 60-year-old male was referred to the Omuta National Hospital because of parkinson-

ism. He had had a 5-year history of depression. At the age of 58 years, he had been diagnosed 
as having a familial Parkinson disease (PD), based on his bradykinesia, resting tremor in the 
upper extremities, small stepped gait, and impaired postural reflex, as well as family history 
of parkinsonism. He had also developed a mask-like face, rigidity in the neck and limbs, 
stooped posture, and a tendency to lean backwards. He was found to carry the p.F52L muta-
tion in the DCTN1 gene (c.156T>G), and he was diagnosed as having PS (Fig. 1a) [4]. His ma-
ternal aunt was admitted to hospital at 48 years of age because of parkinsonism associated 
with hypoventilation and dysphagia. She was not able to communicate verbally because of 
severe cognitive impairment and has been tube fed. 

At the age of 63 years, he suffered from frequent falls and difficulty in breathing while 
walking. He was admitted to Omuta National Hospital for further evaluation of the disease. 

The VF image obtained at the age of 63 years indicated pharyngeal retention of the bo-
lus, and a few swallows were required for its passage into the esophagus. There was no pen-
etration or aspiration. The tongue pressure was measured using a handy probe (JM-TPM; 
JMS, Tokyo, Japan) and the obtained value of 29.3 kPa was within the normal range [5]. 
Manofluorography was performed with VF, and manometry using a four-channel solid-state 
catheter placed transnasally (UniTip Catheter; Unisensor AG, Attikon, Switzerland) did not 
show any decrease in pressure at the hypopharynx or upper esophageal sphincter (UES) 
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while swallowing of a slice of jelly (Fig. 2a). The values of maximum pressure at the hypo-
pharynx and UES while swallowing a jelly were 802.5 and 303 mm Hg, respectively. Both the 
duration of pharyngeal contractions and the intervals from the beginning of the pharyngeal 
contraction to the end of UES relaxation were approximately 0.5 s and not prolonged. The 
patient was able to eat a normal diet, under the guidance of a speech therapist to minimize 
the risk of aspiration. 

Case 2 
A 49-year-old male was admitted to the Fukuoka University Hospital due to aspiration 

pneumonia. At the age of 46 years, he had developed depression. At the age of 48 years, his 
movements had slowed and he suffered from severe weight loss. At that time, he was treated 
with levodopa with little benefit. He was found to carry a p.G71A mutation in the DCTN1 
gene (c. 212G>C), he was diagnosed as having PS. His father and elder brother were also 
diagnosed with the disease (Fig. 1b) [6]. His father developed parkinsonism and suddenly 
suffocated at 47 years of age. His eldest brother showed symptoms of parkinsonism at the 
age of 41 years that was accompanied by hypoventilation and dysphagia. Another brother 
died suddenly at 50 years of age. 

At the age of 49 years, his daily activities deteriorated and he had difficulty in walking. 
During the admission, he underwent tracheostomy, and started to be maintained under arti-
ficial ventilation. Although he received nutritional support through a nasal feeding tube, 5 
months after admission, gastrostomy was performed because of a lack of improvement in 
the swallowing function. Seven months after admission, he expressed a wish to eat orally; 
therefore, we performed an initial assessment of swallowing function at the time. 

Initial VF performed at the age of 50 years showed slow transfer of the bolus and a de-
layed swallow reflex. Pharyngeal retention of the bolus was observed, and several swallows 
were required for its passage into the esophagus. But there was no penetration or aspiration 
because of the 30° reclining position. The third VF examination at the age of 51 years re-
vealed nasal reflux and penetration on swallowing 3 mL of liquid. The tongue pressure (30.8 
kPa) was within the normal range [5]; however, manometry showed a significant decrease in 
pressure at the hypopharynx and UES while swallowing a slice of jelly (Fig. 2b). The maxi-
mum pressures at the hypopharynx and UES while swallowing a jelly were 157 and 59.5 mm 
Hg, respectively. However, the durations of pharyngeal contractions and interval from the 
beginning of pharyngeal contraction to the end of UES relaxation were not obviously pro-
longed, at approximately 0.6 and 0.9 s, respectively. The patient is able to eat 2 cups of jelly 
per day by mouth and has not suffered from pneumonia since admission. 

Their oral phase scores based on VF dysphasia scale [7] were approximately close to the 
mean value of the patients with advanced idiopathic PD, Hoehn and Yahr stage 4 and 5 [8], 
while their pharyngeal phase scores were equivalent to the worst level among the advanced 
PD patients. The study was approved by the Ethics Committee of the Fukuoka University 
Hospital 12-7-10(12-063). Informed consent about this study was obtained from the 2 par-
ticipants. 

Discussion 

This is the first report to evaluate dysphagia in PS patients. Patients with idiopathic PD 
typically show reduced tongue pressure as dysphagia progresses [8, 9]. Both of the PS pa-
tients presented in this study showed pharyngeal retention of the bolus on VF, and several 
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swallows were required for the passage of the residue into the esophagus. However, the 
tongue pressure was within the normal range. On manometry while swallowing jelly, no 
drop in pressure was observed in case 1, whereas in case 2 there was a significant decrease 
in pressure at the hypopharynx and UES. Comparing the 2 current PS patients with patients 
with PD who had the same Hoehn and Yahr stage, the PS cases required more assistance 
with daily activities. This suggests that systemic diffuse atrophy could explain the dysphagia 
in the PS patients. However, tongue pressure was normal, even in case 2. Therefore, even if 
atrophy does occur in swallowing-related muscles, it may be localized to several specific 
muscle groups in PS patients. 

In contrast to the findings in idiopathic PD [10], the pharyngeal retention on VF and de-
creased pharyngeal pressure but normal duration of the swallowing reflex on manometry in 
the 2 PS patients suggest that muscle weakness, rather than impaired coordination of swal-
lowing movements, causes difficulty in passing the bolus through the pharynx. This hypothe-
sis is consistent with the fact that aspiration/suffocation is common in PS patients [1, 2]. 
However, it is difficult to generalize swallowing dysfunction in PS patients based on findings 
of only these 2 cases. Further studies are required to confirm the hypothesis and clarify the 
differences in the characteristics of dysphagia between idiopathic PD and PS. Our results 
highlight the need for medical staff to be alert not only to respiratory failure but also to suf-
focation or aspiration pneumonia secondary to pharyngeal weakness. 

Conclusion 

The result of our study shows that the symptom of swallowing difficulty in PS patients 
may be caused not by weakness of the tongue and/or impaired coordination of swallowing 
movements, but by specific pharyngeal muscle weakness. Manofluorography is a valuable 
method for the evaluation of pharyngeal dysphagia and for the guidance of swallowing by 
speech therapists to prevent suffocation in PS patients. 
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Fig. 1. Pedigrees of case 1 (a) [4] and case 2 (b) [6]. For the pedigrees (a, b), standard pedigree symbols 

were used. Round symbols indicate females, squares indicate males, and diagonal lines indicate that the 

individual is deceased. Black symbols indicate affected members. Diamonds were used to disguise gender. 

Family A was previously described in the paper reported by Mishima et al. [4], and family B was reported 

by Tsuboi et al. [2, 6]. 
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Fig. 2. Conventional line tracings on manofluorography in case 1 (a) and case 2 (b). Monofluorography 

performed in case 1 revealed a swallowing pressure maintained at a normal level, but in case 2, it showed a 

significant decrease in pressure at the hypopharynx and UES. UES, upper esophageal sphincter. 
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