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Objective: Dysphagia has been reported to occur in patients with inflammatory myopathy (IM). Although high-resolution impedance manometry (HRIM) provides precise information regarding the pharyngeal pressure, it has not yet
been used for assessing dysphagia in routine clinical practice. This study determined whether the results of HRIM
for evaluating deglutition disorders in patients with IM could reflect an abnormality that can’t be identified by a
video fluoroscopic swallowing study (VFSS).
Methods: We reviewed both VFSS and HRIM results of nine patients with IM, four of whom presented with globus
sensation.
Results: Cricopharyngeal muscle dysfunction was noted in all four patients with globus sensation, and the upper
esophageal sphincter residual pressure (UESRP) was higher (≥8 mmHg) in the patients with pharyngeal residue.
Using VFSS and HRIM, we demonstrated that dysphagia in patients with IM may arise owing to failed relaxation of
UES or decreased hyolaryngeal excursion.
Conclusion: In conclusion, UES-RP values of ≥8 mmHg indicate the presence of pharyngeal residue and globus
sensation in patients with IM. HRIM provided a comprehensive assessment of the mechanisms of dysphagia, and
HRIM facilitated recognizing subtle abnormalities in pharyngeal contraction and UES function. HRIM can overcome the
limitations of VFSS by allowing clinicians to perform objective measurements in patients with IM. (JKDS 2019;10:107-112)
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INTRODUCTION

sitis, dermatomyositis, and polymyositis, character1

ized by muscle weakness . Dysphagia has been
Inflammatory myopathy (IM) is a triad of rare

previously reported in patients with IM. On instru-

autoimmune diseases, including inclusion body myo-

mental evaluation, such as manometry or videoflu-
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oroscopic swallowing study (VFSS), patients with IM

the correlation between HRIM and VFSS measure-

were found to experience the following deglutition

ments of the swallowing function in 24 brainstem

disorders: pharyngeal pooling, impaired tongue base

stroke survivors with dysphagia. The increase in the

retraction, impaired laryngeal excursion, impaired

pharyngeal maximum pressure wave amplitude was

upper esophageal sphincter (UES) relaxation, and

significantly correlated with a decrease in the pha-

2

ryngeal constriction ratio and the increase in the UES

abnormal cricopharyngeal function .
VFSS is the primary assessment tool employed in

opening diameter was significantly correlated with a

clinical practice and has been considered the gold

decrease in the UES residual pressure . Till now, few

standard for dysphagia evaluation. However, fluoro-

studies were performed to evaluate the correlation

scopy cannot quantify the swallowing function. VFSS

between HRIM and VFSS in the patients with IMs.

9

only provide descriptive information on laryngeal

In this study, we aimed to compare HRIM para-

traction disorders, UES relaxation, and abnormal pha-

meters corresponding to VFSS results among patients

3

ryngeal function . Additionally, VFSS requires con-

with both IM and swallowing disorders. HRIM can

siderably experienced examiners and is a compli-

provide various valuable pressure and timing para-

cated technique for interpreting the swallow onset

meters. HRIM parameters of UES maximum pressure

timing, velopharyngeal apposition adequacy, laryngeal

and UES residual pressure (UES RP) were compared

elevation, epiglottic tilt, pharyngeal contraction, and

with VFSS findings of pharyngeal residues, pene-

4

UES opening . Therefore, it is challenging to deter-

tration, and aspiration. Moreover, we aimed to deter-

mine whether the cause of pharyngeal retention is

mine whether HRIM-based qualitative impedance as-

decreased pharyngeal contraction, decreased UES

sessment is a viable alternative to VFSS evaluation of

relaxation, or reduced laryngeal motion using VFSS

patients with both IM and dysphagia.

5

alone .
Recently, dynamic swallowing methods have been

MATERIALS AND METHODS

developed to digitally analyze swallowing functions.
Pharyngeal manometry is the current standard for

We identified nine patients with IM who had been

evaluating pharyngeal contraction and UES relax-

referred to the Department of Rehabilitation Medi-

ation. In particular, high-resolution impedance mano-

cine of Asan Medical Center, Seoul, Korea, from

metry (HRIM) has been successfully used for evalu-

September 2016 to May 2018 and who had undergone

6

ating swallowing function of the pharynx .

both VFSS and HRIM within a span of 10 days. The

There are several studies using HRIM and VFSS.

medical records of these nine patients who had dys-

According to the study which investigate UES opening

phagia (seven having dermatomyositis and two having

by making a comparison between HRIM and kine-

polymyositis; median age, 52.0 years; age range, 30-

matic analysis of VFSS, HRIM appears to be more

71 years) were reviewed; four patients presented with

sensitive to the detection of UES opening than kine-

globus sensation and five patients showed no symp-

7

matic analysis of VFSS . The other study which aimed

toms of dysphagia.(Table 1) In order to rule out globus

to develop new parameters of HRIM and to applicate

symptoms caused by GERD or esophagitis, the results

these to quantify the effect of bolus volume and

of esophagogastroscopy were confirmed, but there

texture on pharyngeal swallowing, revealed the bolus

was no specific problem except atrophic gastritis

volume was shown to have significant effect on

(patient 4, 6, and 7). Drugs such as gastrointestinal

pharyngeal pressure and timing, and the parameters

motility regulators, H2 blocker and proton pump

8

of HRM were more sensitive than those of VFSS .

inhibitors that had been administered by the patients

However, the subjects of those two studies were

were discontinued three days before the HRIM test.

based on ten healthy people. Lan, Yue et al. studied

We evaluated pharyngeal contraction and UES func-
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Table 1. Demographics of patients with inflammatory myositis and their symptom presentation.
Patient

Diagnosis

1
2
3
4
5
6
7
8
9

DM
DM
DM
PM
PM
DM
DM
DM
DM

Sex

M
F
M
M
M
F
F
F
F

Age
(years)

Mobility

71
57
57
66
40
53
59
30
35

A
I
I
I
I
I
I
I
I

Current
diet

ASHA-NOMS
level

Globus
symptom

RD
SD
SD
SD
RD
RD
RD
RD
RD

5
3
3
3
7
7
7
7
7

Present
Present
Present
Present
Absent
Absent
Absent
Absent
Absent

Reports dysphagia for
Solids

Liquids

✓
✓
✓

✓

✓

✓

Secretion

✓

ASHA-NOMS: American Speech-Language-Hearing Association National Outcomes Measurement System, DM: dermatomyositis, PM:
polymyositis, M: male, F: female, I: independent, A: uses a mobility aid, RD: regular diet, SD: soft diet.

11

tion using videofluorography and compared the

for 5-10 min before swallowing . After 5-min adap-

consequent findings with measurements of mano-

tation in the sitting position, the participants were

metric parameters. VFSS and HRIM tests were not

asked to perform four saline swallows (5 mL each) at

simultaneously performed; however, we confirmed

intervals of 20 s. Peristalsis and bolus transit of the

that the patients exhibited no significant changes in

pharyngoesophageal segment could not be assessed

symptoms between the two examinations performed

using the standard HRIM protocol. Therefore, we used

within a 10-day period.

a modified HRIM protocol in which the catheter was

1. HRIM study protocol
All subjects underwent HRIM evaluation after fasting
for at least 6 h. A solid-state HRIM manometer
assembly (Sandhill Scientific Instruments Inc., Highlands Ranch, CO, USA) was used. HRIM catheter had

12

pulled back by 10 cm, and the participants were
subsequently asked to perform four thick-fluid swallows (5 mL each) and four thin-fluid swallows (5 mL
each).

2. VFSS protocol

a 4-mm diameter, 32 solid pressure sensors, and 6

Each VFSS was performed with the participant

impedance sensors. All of the pressure sensors served

sitting upright. VFSS was performed in a fluoroscopic

to evaluate swallowing activity regulated by the lower

laboratory under the supervision of a skilled phy-

esophageal sphincter (LES) via closure of LES across

sician with the assistance of a radiologist. Data from

the esophagus from UES. UES relaxation parameters,

the procedure were video recorded (Sonialvision G4;

including UES pressure, UES RP, and peak pharyngeal

Shimadzu, Tokyo, Japan). When the food material

10

amplitude , were measured using the standard HRIM
11

entered the airway either below or above the vocal

protocol . The participants were instructed to assume

folds, the condition was referred to as subglottic

a neutral head and sitting position in order to

aspiration or supraglottic penetration, respectively.

perform HRIM test. The manometric catheter was

We also recorded abnormalities, scores on the Ameri-

lubricated with 2% lidocaine jelly, which was easily

can Speech-Language-Hearing Association National

passed through the pharynx. HRIM catheter was

Outcomes Measurement System (ASHA-NOMS) , and

transcutaneously introduced into the esophagus up to

scores in the Penetration-Aspiration Scale (PAS) .

a depth of 60 cm, and the catheter was taped to the

ASHA-NOMS is based on a 7-point scale depending

nose of the participant and fixed. After placement of

on the level of the patient’s dietary restriction. Level

the catheter in the pharynx, the participants rested

1 indicates that the patient could not eat safely th-

13

14
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Table 2. VFSS and HRIM findings in patients with inflammatory myositis.
Patient

1
2
3
4
5
6
7
8
9

PAS

1
6
7
6
1
1
1
1
1

Aspiration
(VFSS)

Penetration
(VFSS)

Absent
Present
Present
Present
Absent
Absent
Absent
Absent
Absent

Absent
Absent
Present
Absent
Absent
Absent
Absent
Absent
Absent

Pharyngeal residue (VFSS)
Vallecular pouch Pyriform sinus
✓
✓
✓
✓

✓
✓
✓

UES pressure
(mmHg)*
Normal
Normal
Normal
Normal
Normal
Decreased
Normal
Normal
Normal

UES RP
(mmHg)*
Abnormal
Abnormal
Abnormal
Abnormal
Normal
Normal
Normal
Normal
Normal

(increased)
(increased)
(increased)
(increased)

*UES pressure and UES RP: According to HRIM readings of the Department of Internal Medicine, Asan Medical Center, UES pressure
and UES RP of 30–118 mmHg and ＜8 mmHg, respectively were defined as normal.
PAS: Penetration-Aspiration Scale, VFSS: videofluoroscopic study, HRIM: high-resolution impedance manometry, UES: upper esophageal
sphincter, UES RP: upper esophageal sphincter residual pressure.

rough the mouth (i.e., the patient required a non-oral

patients with pharyngeal residue, UES‐RP was ＞8

diet), and level 7 indicates that the patient could

mmHg.(Table 2) According to HRIM readings of the

13

swallow without limitation . PAS is an 8-point scale

Department of Internal Medicine, Asan Medical

that evaluates penetration and aspiration events

Center, UES pressure and UES RP of 30-118 mmHg

during VFSS. If the food material does not enter the

and ＜8 mmHg, respectively, were defined as normal.

airway, the condition was designated to be grade 1.

*Details of UES pressure: Patient (Pt) 1, 111.8 mmHg;

The grade increases as the material enters the airway

Pt 2, 108.0 mmHg; Pt 3, 58.0 mmHg; Pt 4, 34.0 mmHg;

below the vocal cords. Subglottic aspiration in this

Pt 5, 86.0 mmHg; Pt 6, 25.0 mmHg; Pt 7, 55.6 mmHg;

study, designated with a PAS score of ≥6, was

Pt 8, 46.9 mmHg; Pt 9, 136.0 mmHg. Details of UES

14

defined as aspiration in VFSS .

RP: Pt 1, 9.9 mmHg; Pt 2, 24 mmHg; Pt 3, 12 mmHg;
Pt 4, 11.8 mmHg; Pt 5, 7.1 mmHg; Pt 6, 6 mmHg; Pt

RESULTS
The demographics of the patients with IM and their

7, 6 mmHg; Pt 8, 7.1 mmHg; Pt 9, 7.9 mmHg.

DISCUSSION

symptom presentations are shown in Table 1. Cricopharyngeal muscle dysfunction, including pharyngeal

Our study demonstrated that combining HRIM data

residue, in the vallecular pouch or pyriform sinus was

with VFSS data provided more detailed information

noted in all four patients with globus sensation who

regarding the mechanisms underlying oropharyngeal

underwent barium swallowing studies.(Table 2) Of the

dysphagia in patients with IM, even when VFSS and

four patients with globus sensation, three patients

HRIM tests were not performed simultaneously. Using

presented with aspiration events. No patients were

VFSS and manometry, we demonstrated that dyspha-

diagnosed with GERD or esophagitis.

gia in IM may be caused by failed relaxation of UES

1. HRIM variables according to VFSS parameters

or reduced hyolaryngeal excursion.
Certain VFSS measures are correlated with mea-

The five patients without dysphagia symptoms show-

sures of pressure obtained using HRIM. According to

ed no abnormality in VFSS.(Table 2) A difference was

this study, UES‐RP values of ≥8 mmHg could indicate

observed between the manometric measurements of

the presence of pharyngeal residue and globus sen-

patients with and without pharyngeal residue; in

sation in patients with IM.
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Clinical assessment alone underestimates the risk
15

especially on chronic myopathy.

of aspiration by 50% . VFSS allows the assessment of

Third, VFSS and HRIM tests were not performed

bolus transit through the pharynx, and thereby pro-

simultaneously. Fourth, although inclusion body myo-

vides an accurate estimation of the risk of aspiration.

sitis is the most common form of IM, this study did

The risk of aspiration after deglutition is negligible in

not include patients with this condition.

patients without pharyngeal retention, but it is very

In conclusion, higher values of UES‐RP (≥8 mmHg)

high in patients with moderate-to-severe pharyngeal

could indicate the presence of pharyngeal residue

16

residue . Therefore, the presence of residue after

and globus sensation in patients with IM. A com-

swallowing is an indicator of interest while evaluating

parison between diverse HRIM parameters and VFSS

patients with oropharyngeal dysphagia. Few studies

findings could yield more comprehensive and precise

have examined the relationship between the maxi-

information about the pathophysiology of dysphagia

mum opening of UES and UES RP. VFSS provides in-

in patients with IM, and the results could be useful

formation on the opening of UES, whereas mano-

for evaluating and diagnosing dysphagia. Further-

17

metry measures the relaxation of UES . The opening

more, HRIM facilitates a comprehensive assessment

and relaxation of UES are related to events that are

of dysphagia mechanisms and recognition of subtle

not synonymous. The maximum sagittal UES opening

abnormalities, which are not discernable using VFSS.

diameter (a parameter for UES opening) has a high

HRIM can supplement the information obtained

curvilinear correlation with UES RP (a UES relaxation

about pharyngeal contraction and UES function and

parameter). In a previous study, the UES remained

can overcome the drawbacks of VFSS by providing

closed, and no significant changes were observed in

objective measurements.

VFSS images; however, UES pressure fluctuated during
18
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undetected with VFSS alone, in patients with IM .
This study has several limitations. First, although

Research Involving Human Participants: the study

HRIM could provide a diverse array of valuable pres-

was reviewed and approved by the appropriate ethics

sure and timing variables, this study compared only

committee(s).

UES maximum pressure and UES RP (HRIM parameters) with pharyngeal residue, penetration, and

Informed Consent: This is a retrospective study
with chart review.

aspiration (VFSS parameters). Pharyngeal maximum
pressure and UES RP are not sufficient to completely
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