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Background/Aims: Currently, the videofluoroscopic swal-
lowing study (VFSS) is the standard tool for evaluating dys-
phagia. We evaluated whether the addition of endoscopist-
directed flexible endoscopic evaluation of swallowing (FEES) 
to VFSS could improve the detection rates of penetration, 
aspiration, and pharyngeal residue, compared the diagnos-
tic efficacy between VFSS and endoscopist-directed FEES 
and assessed the adverse events of the FEES. Methods: 
In single tertiary referral center, a retrospective analysis of 
prospectively collected data was conducted. Fifty consecu-
tive patients suspected of oropharyngeal dysphagia were 
enrolled in this study between January 2012 and July 2012. 
Results: The agreement in the detection of penetration and 
aspiration between VFSS and FEES of viscous food (κ=0.34; 
95% confidence interval [CI], 0.15 to 0.53) and liquid food 
(κ=0.22; 95% CI, 0.02 to 0.42) was “fair.” The agreement in 
the detection of pharyngeal residue between the two tests 
was “substantial” with viscous food (κ=0.63; 95% CI, 0.41 
to 0.94) and “fair” with liquid food (κ=0.37; 95% CI, 0.10 to 
0.63). Adding FEES to VFSS significantly increased the detec-
tion rates of penetration, aspiration, and pharyngeal residue. 
No severe adverse events were noted during FEES, except for 
two cases of epistaxis, which stopped spontaneously without 
requiring any packing. Conclusions: This study demonstrat-
ed that the addition of endoscopist-directed FEES to VFSS 
increased the detection rates of penetration, aspiration, and 
pharyngeal residue. (Gut Liver 2015;9:623-628)
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scopic swallowing study

INTRODUCTION

Oropharyngeal dysphagia (OPD) is significantly associated 
with nutritional deficiency and aspiration pneumonia, which 
can result in death.1-4 Therefore, the accurate assessment of 
penetration or aspiration is important in patients with suspected 
OPD. Unfortunately, clinical assessment alone underestimates 
the risk of aspiration by 50%.5 Currently, a videofluoroscopic 
swallowing study (VFSS) is the standard tool for evaluation of 
dysphagia.6 However, its accuracy depends on the examiner’s 
experience.7 VFSS performance is severely limited in patients 
who cannot sit. Furthermore, this limitation relates to prolonged 
exposure to radiation and the requirement for fluoroscopy 
equipment.

Endoscopy, which is used to identify benign and malignant 
lesions of the laryngopharynx and upper esophagus, may be 
limited in the field of OPD. In 1988, Langmore et al.8 published 
the first report describing the use of flexible endoscopy for the 
purpose of assessing dysphagia, termed flexible endoscopic 
evaluation of swallowing (FEES). FEES can directly observe the 
laryngopharyngeal structures and movement as well as delivery 
of various foods and liquids.9 In addition, the procedure can 
be performed at the bedside and does not require fluoroscopic 
equipment. To date, this procedure is administered using a nasal 
endoscope by an otolaryngologist or a speech language pathol-
ogist (SLP). A recent study reported that even when clinicians 
with no experience in nasal endoscopy performed FEES after 
only listening to a 30-minute lecture, they obtained reliable 
evaluation results.10 OPD is frequently encountered in gastroen-
terology practice, and the pharynx is a typical area within the 
practice field of an endoscopist. To our knowledge, there is no 



624  Gut and Liver, Vol. 9, No. 5, September 2015

study regarding FEES performed in OPD patients by an endos-
copist. Several studies have compared VFSS and otolaryngolo-
gist/SLP-directed FEES.11,12 However, there is no comparative 
study of the detection of penetration, aspiration, and pharyngeal 
residue by VFSS and endoscopist-directed FEES.

In this study, we evaluated whether the addition of endosco-
pist-directed FEES to VFSS could improve the detection rates of 
penetration, aspiration, and pharyngeal residue. This study also 
compared the diagnostic efficacy between VFSS and endosco-
pist-directed FEES and assessed any adverse FEES events. 

MATERIALS AND METHODS

1. Subjects

Seventy-three consecutive participants were patients suspect-
ed of having OPD. The diagnosis of OPD was made by review 
of the clinical history, particularly difficulty in swallowing food 
or pills, changes in swallowing ability, coughing or choking 
when eating, shortness of breath during swallowing, food back-
ing up into the mouth or nasal passage, fever or voice changes 
after swallowing, pain when swallowing, and unexplained 
weight loss. They recruited for the assessment of VFSS and 
endoscopist-directed FEES based on the taking of food or fluids 
by mouth and determined not to be at high risk of aspiration on 
the basis of clinical evaluations of swallowing. The two exami-
nations were performed on the same day in the Department of 
Physical Medicine and Rehabilitation and Institute for Digestive 
Research, Soonchunhyang University Hospital, respectively. Pa-
tients were excluded if (1) they had absolute contraindications 
such as shock, peritonitis, perforated viscous, severe cardiac 
decompensation, (2) had relative contraindications including 
obtunded or uncooperative subjects, coma and cardiac arrhyth-
mias, (3) were allergic to lidocaine, and (4) had active nasal 
bleeding which was uncontrolled at the time of evaluation. 
Twenty-three of 73 consecutive OPD patients were excluded. 
A total of 50 consecutive patients were enrolled in this study 
between January 2012 and July 2012. The study protocol was 
approved by the Institutional Review Board of Soonchunhyang 
University Seoul Hospital, Soonchunhyang University College 
of Medicine, Seoul, Korea. All subjects gave written informed 
consent before commencement of the study.

2. Methods

1) VFSS protocol
Subjects initially sat laterally and were observed for 4 to 5 

seconds to stabilize their positions. For the VFSS test diets, we 
first used a 5-mL liquid barium (barium sulfate; Solotop sus-
pension 140a)-blended yogurt followed by 5-mL liquid barium 
diluted with water (when appropriate). While patients sat in a 
wheelchair, we used a fluoroscope to view lateral images of the 
head, neck, and upper chest. The lateral fluoroscopic screening 
field was set when vocal fold was located at the center and the 

mandibular angles of both sides were matched completely. The 
food bolus was kept on the screening field throughout the swal-
lowing process. The entire clinical procedure was recorded on 
video, and the videotape of the procedure was analyzed by an 
experienced physiatrist (J.W.P.). The VFSS measures included 
penetration, aspiration, and pharyngeal residue. 

Original eight-point Penetration-Aspiration Scale (PAS)13 
considers not only invasive depth but also clearance and re-
sponse. However, there are considerable difficulties in accurately 
determining elimination of the ingesta by the cough reflex. It is 
also unclear whether the different levels have clinically different 
meanings. It was necessary to facilitate statistical analysis and 
encourage observers to provide a definite statement. Therefore, 
we reconstructed the scale and redefined level 1 as normal, lev-
els 2–5 as penetration (when material remained above the vocal 
cord or reached the vocal cord), and levels 6–8 as aspiration 
(when material passed the glottis). 

We also used the binary parameters of presence versus ab-
sence in the assessment of the pharyngeal residue instead of its 
grading system.14 Pharyngeal residue was defined as retention 
of the material that exceeded a thin mucosal coating in the val-
leculae or pyriform sinuses after swallowing.

2) Endoscopist-directed FEES protocol
The FEES was performed within 24 hours of the VFSS by 

an experienced endoscopist (T.H.L.), who was blinded to the 
results of the VFSS. The endoscopist had 7 years of experience 
in endoscopy and attended a 2-hour FEES lecture at the Korean 
Dysphagia Society before this study. A thin video gastroscope 
(Olympus GIF-XP 260; Olympus, Tokyo, Japan), with a 6.5-mm 
insertion tube, 2.0-mm channel and a working length of 1,030 
mm was used during FEES.

The endoscope was inserted through the nostril and placed 
between the end of the soft palate and the epiglottis. The pa-
tient was then allowed a 1-minute rest period to adapt to the 
presence of the laryngoscope and prepare for testing. The 
examination consisted of anatomic- physiologic assessment 
(including velar and laryngopharyngeal anatomy, movement, 
and sensation) and direct examination of swallowing test diets. 
When clinically indicated, an entire anatomic assessment of 
esophagus and stomach was performed. For the FEES test diets, 
we first used a 5-mL yogurt for viscous food followed by 5-mL 
indigocarmine dye-mixed water for liquid food (for ease of vi-
sualization as part of the FEES protocol adopted in the hospital). 
To minimize the possibility of aspiration during FEES, patients 
who had a compromised ability to swallow their own saliva and 
aspiration during viscous food swallowing were not given liquid 
food. The entire clinical procedure was recorded on video, and 
the videotape of the procedure was analyzed by the endoscopist 
(T.H.L.). The FEES measures included penetration, aspiration, 
and pharyngeal residue. Eight-point PAS was documented in all 
subjects. To facilitate statistical analysis, we reconstructed the 
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scale and redefined level 1 as normal, levels 2–5 as penetration 
(food material entered into the laryngeal vestibule but not below 
the true vocal cord) (Fig. 1A), and levels 6– 8 as aspiration (food 
material entered the airway below the true vocal cord) (Fig. 1B). 
Pharyngeal residue was defined as retention of the entire given 
material in the valleculae or pyriform sinuses after the swallow. 
However, double swallows are common in normal subjects, as 
well as in OPD patients. A previous study suggested that a small 
amount of residue, estimated at no more than 10% to 15% of 
the entire bolus, after first swallow should be considered a nor-
mal finding.15 Therefore, we defined pharyngeal residue in val-
leculae or pyriform sinuses as follows (Fig. 1C): (1) medium to 
large amount of residue after first swallow; (2) small amount of 
residue even after a double swallow.

3. Adverse events

To determine the safety of endoscopist-directed FEES, patients 
were monitored throughout the FEES examination for epistaxis, 
vasovagal syncope, airway compromise (oxygen saturation level 
below 90% or complaint of dyspnea), and/or significant change 
in cardiovascular function (either decrease or increase of 20 
mm Hg in blood pressure or 20 beats per minute in heart rate). 
Discomfort level during the examination was rated as “none,” 
“mild,” “moderate,” or “severe” as an indicator of aversion to 
the procedure.

4. Statistical analysis

We used the κ-value with 95% confidence interval (CI) to an-
alyze the agreement of penetration, aspiration, and pharyngeal 
residue for overall results and diets between the two tests. In-
terpretation of κ-values was performed according to Landis and 
Koch.16 McNemar test was used to determine whether FEES was 
superior to detect presence of penetration, aspiration, and pha-
ryngeal residue compared with VFSS, and whether the simulta-

neous VFSS with FEES improved the detection rate compared 
to VFSS alone.17 The significance level was set at 0.05 and SPSS 
14.0 for Windows (SPSS Inc., Chicago, IL, USA) was used for all 
statistical analyses.

RESULTS

The clinical characteristics of all patients are listed in Table 1. 
There were 31 males (62%) and 19 females (38%). The patients’ 
age ranged from 26 to 88 years (mean age, 67.8 years). The 
most common cause of dysphagia was ischemic stroke (38%).

1. Agreement between VFSS and FEES

Overall, there was moderate agreement between VFSS and 
FEES results in detecting the presence of penetration and aspi-

Fig. 1. Penetration, aspiration, and pharyngeal residue detected on endoscopist-directed flexible endoscopic evaluation of swallowing. (A) Pen-
etration was defined when food material entered the laryngeal vestibule but did not pass below the true vocal cords. (B) Aspiration was defined as 
food material entering the airway below the true vocal cords. (C) Pharyngeal residue was defined as retention of >15% of a given entire material 
in valleculae or the pyriform sinuses.

A B C

Table 1. Baseline Characteristics of Subjects

Characteristic Value

Gender 

   Male 

   Female

Age, yr

Causes of dysphagia 

   Ischemic stroke

   Hemorrhagic stroke

   Malignancy

   Dementia

   Deconditioned state 

   Traumatic brain injury

   Parkinson’s disease

   Neuromuscular disease

31 (62)

19 (38)

67.8±14.7

19 (38)

13 (26)

5 (10)

4 (8)

4 (8)

3 (6)

1 (2)

1 (2)

Data are presented as number (%) or mean±SD.
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ration (κ=0.49; 95% CI, 0.30 to 0.67). Ten patients who did not 
have an examination with liquid food via VFSS or FEES were 
excluded. Fifty and 40 patients were evaluated for swallowing 
tests with viscous or liquid food, respectively. There was fair 
agreement between VFSS and FEES with viscous food (κ=0.34; 
95% CI, 0.15 to 0.53) and liquid food as shown in Table 2 
(κ=0.22; 95% CI, 0.02 to 0.42). Overall, the agreement in pha-
ryngeal residue between VFSS and FEES was moderate (κ=0.53; 
95% CI, 0.29 to 0.77). In addition, there was strong agreement 
in detection of pharyngeal residue between the two tests with 
viscous food (κ=0.63; 95% CI, 0.41 to 0.94) and fair agreement 
with liquid food, as shown in Table 3 (κ=0.37; 95% CI, 0.10 to 
0.63).

2. Detection rate

FEES had a superior detection rate of penetration compared 

to VFSS with viscous food (p<0.001) and liquid food (p=0.021). 
However, FEES had the same detection rate of penetration in 
the overall results (p=0.065). In addition, FEES had a superior 
detection rate of aspiration compared to VFSS with viscous 
food (p<0.001), liquid food (p<0.001) and in the overall results 
(p<0.001).

The detection rate of pharyngeal residue between the two 
tests was similar for both viscous food (p=0.180) and the overall 
results (p=0.227). However, FEES had a superior detection rate 
of pharyngeal residue with liquid food (p=0.012).

For all diets, adding FEES to VFSS significantly increased 
the detection rate compared to VFSS alone (Table 4). In addi-
tion, there was a significant increase in the detection rate in the 
overall results of pharyngeal residue between VFSS and adding 
FEES to VFSS (Table 4).

3. Adverse events

There were no occurrences of vasovagal syncope, airway 
Table 2. Agreement in Terms of Penetration, Aspiration of Liquid, 
and Viscous Swallows between a Videofluoroscopic Swallowing 
Study and Endoscopist-Directed Flexible Endoscopic Evaluation of 
Swallowing

Variable
VFSS

Total
None Penetration Aspiration

Viscous food*

   FEES

      None

      Penetration

      Aspiration

      Total

 Liquid food†

   FEES

      None

      Penetration

      Aspiration

      Total

25

8

8

41

13

5

8

26

0

2

2

4

2

2

4

8

0

0

5

5

1

0

5

6

25

10

15

50

16

7

17

40

VFSS, videofluoroscopic swallowing study; FEES, flexible endoscopic 
evaluation of swallowing.
*There was “fair” agreement between VFSS and FEES on viscous food 
(κ=0.34; 95% confidence interval [CI], 0.15 to 0.53); †There was “fair” 
agreement between VFSS and FEES on liquid food (κ=0.22; 95% CI, 
0.02 to 0.42).

Table 3. Agreement in Terms of Pharyngeal Residue during Liquid 
and Viscous Swallows between a Videofluoroscopic Swallowing 
Study and Endoscopist-Directed Flexible Endoscopic Evaluation of 
Swallowing

Variable
VFSS residue

Total
Negative Positive

Viscous food*

   FEES residue

      Negative

      Positive

      Total

Liquid food†

   FEES residue

      Negative

      Positive

      Total

16

  7

23

18

10

28

  2

24

26

  1

  7

  8

18

31

49

19

17

36

VFSS, videofluoroscopic swallowing study; FEES, flexible endoscopic 
evaluation of swallowing.
*There was “substantial"agreement between VFSS and FEES on vis-
cous food (κ=0.63; 95% confidence interval [CI], 0.41 to 0.84); †There 
was “fair" agreement between VFSS and FEES on liquid food (κ=0.37; 
95% CI, 0.10 to 0.63).

Table 4. Rates of Detection of Penetration, Aspiration, and Pharyngeal Residue by Videofluoroscopic Swallowing Study and Endoscopist-Directed 
Flexible Endoscopic Evaluation of Swallowing

Variable
Penetration† Aspiration Pharyngeal residue

VFSS VFSS+FEES p-value VFSS VFSS+FEES p-value VFSS VFSS+FEES p-value

Viscous food

Liquid food

  9/50 (0.18)

14/40 (0.35)

25/50 (0.50)

27/40 (0.68)

<0.001*

<0.001*

5/50 (0.10)

6/40 (0.15)

15/50 (0.30)

18/40 (0.45)

<0.001*

<0.001*

26/49 (0.53)

8/36 (0.22)

33/49 (0.67)

18/36 (0.50)

<0.016*

<0.001*

VFSS, videofluoroscopic swallowing study; FEES, flexible endoscopic evaluation of swallowing.
*p<0.05 by exact McNemar test; †This also included aspiration.
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compromise or significant change in cardiovascular function 
during FEES examination. There were two cases of epistaxis 
(4%) that resolved spontaneously without requiring any pack-
ing. Most of the patients (94%) had “none” or “mild” discomfort 
level during FEES.

DISCUSSION

This study is the first to demonstrate that endoscopist-
directed FEES is not inferior to VFSS in detecting the presence 
of penetration, aspiration, and pharyngeal residue, and can be 
performed safely in OPD patients. Endoscopist-directed FEES 
can additionally provide anatomical and functional information 
other than swallowing function.

Results of the present study are in agreement with earlier 
reports11,12,18-21 that FEES is more sensitive than VFSS in the as-
sessment of penetration, aspiration, and pharyngeal residue. 
The addition of FEES increased the detection rate as compared 
to VFSS alone. Recently a systematic comparative review of 
FEES and VFSS showed that FEES had better sensitivity for 
penetration (97% vs 83%), aspiration (88% vs 77%), and pha-
ryngeal residue (97% vs 80%).22 However, the differences in the 
assessment of penetration, aspiration, and pharyngeal residue 
between VFSS and FEES are due not to their definitions but 
the instruments used. However, the present study demonstrated 
agreement between VFSS and FEES regarding penetration, aspi-
ration, and liquid residue. This indicates that the results of VFSS 
and FEES may not be interpreted in the same way and are not 
mutually interchangeable.

FEES could identify penetration or aspiration appropriately 
in certain cases, whereas VFSS could not. Similarly, VFSS was 
found to identify penetration or aspiration appropriately in cer-
tain cases, whereas FEES did not. Furthermore, FEES was more 
sensitive than VFSS for the detection of pharyngeal residue in 
certain cases. These findings indicate that the use of both VFSS 
and FEES may reduce the risk of aspiration and therefore that 
the two methods should be used together.

The sensitivity of FEES was unchanged when performed by 
an endoscopist inexperienced in the field of endoscopic dyspha-
gia assessment. Warnecke et al.10 reported that FEES following a 
simplified protocol can be performed reliably with minimal ex-
perience. These results suggest that FEES can be widely used in 
the practice of gastroenterology even after training comprising 
only a short lecture on FEES.

When FEES was introduced, there were reasonable concerns 
regarding its safety. Laryngospasm is the most serious compli-
cation that can occur during vigorous manipulation of vocal 
cords;23 laryngospasm was not experienced in the present study. 
Epistaxis is the most common complication, occurring in less 
than 1% of patients.23,24 The incidence of self-limiting epistaxis 
was somewhat higher in the present study. This might have 
been due to passage of the relatively large-caliber flexible endo-

scope. Therefore, we expected that epistaxis would be prevent-
able using a smaller-caliber flexible endoscope. Furthermore, 
the present study was in agreement with earlier reports23,24 that 
no serious complications resulted from use of an endoscope. The 
results indicated that endoscopist-directed FEES could also be 
performed with acceptable safety.

In addition to evaluation of swallowing function by endos-
copist-directed FEES, the procedure allowed us to reveal any 
anatomical or functional abnormalities of the larynx, pharynx, 
esophagus, and even the stomach. Endoscopist-directed FEES 
can discover additional information regarding esophageal 
dysphagia. A careful history may determine the location of 
dysphagia (i.e., OPD vs esophageal dysphagia) in over 80% of 
patients.25 However, the location of the sense of dysphagia may 
not be suggestive of the obstructive site because symptoms may 
be referred proximally.26 The endoscope can be used for suction 
of pharyngeal residue in cases where a patient can not eliminate 
the residue by repeated swallowing.

This study had several limitations. First, VFSS and FEES were 
not performed simultaneously; however FEES was performed 
within 24 hours of VFSS. The shortest possible time period be-
tween the two tests minimizes the recovery effect of affected 
swallowing over time. FEES was also performed by an endosco-
pist who was not blinded to the results of the VFSS. Therefore, 
our results might not have been subject to bias. Second, swal-
lowing tests using different foods (such as puree or soft solid 
food) were not performed in either endoscopist-directed FEES or 
VFSS. Third, obviously both techniques were operator depen-
dent and outcome and findings depended on the challenging 
substances and strategies. Finally, whether the higher detection 
rate associated with endoscopist-directed FEES results in better 
health outcomes, such as a decreased rate of pneumonia, re-
mains unclear because of the design of this study.

In conclusion, our data suggest that the role of endoscopists 
can be extended to the field of OPD. Further studies should as-
sess whether the favorable results of endoscopist-directed FEES 
are reproducible when performed by different endoscopists.
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