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The sensitivity of endoscopic evaluation of swallowing (EES) is 
reported to be comparable with that of videofluoroscopy for the 

detection of aspiration (1-4). EES is usually performed by a speech 
pathologist in the United States and by a dentist in Japan. EES proto-
cols have not been standardized and may vary among clinicians. 
Percutaneous endoscopic gastrostomy (PEG) is commonly performed 
in patients with severe dysphagia in Japan and in Western countries; 
however, neither EES nor videofluoroscopy is regularly performed by 
endoscopists in Japan, resulting in gastroenterologists being generally 
unfamiliar with the technique. 

At our facility, a team including a gastroenterologist and a speech 
pathologist performs EES using a small-calibre endoscope normally 
used for transnasal esophagogastroduodenoscopy (EGD) to assess the 

requirement of PEG for patients with severe dysphagia. Dysphagia 
patients who are able to swallow pureed foods are usually able to avoid 
PEG placement; therefore, evaluations that determine whether a 
patient can swallow pureed foods may assist the gastroenterologist in 
making a decision regarding the need for PEG. The aim of the present 
study was to identify factors influencing swallowing of pureed foods 
using EES performed by a gastroenterologist and a speech pathologist. 

Methods
The present analysis was a retrospective study. Inclusion criteria were 
patients who were admitted to Showa Inan General Hospital 
(Lomagane, Japan) with data recorded in the endoscopic filing system 
between January 2006 and December 2011. Exclusion criteria included 
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bACkGrouNd: Endoscopic evaluation of swallowing (EES) is not 
commonly used by gastroenterologists to evaluate swallowing in 
patients with dysphagia. 
obJeCtive: To use transnasal endoscopy to identify factors predict-
ing successful or failed swallowing of pureed foods in elderly patients 
with dysphagia.
Methods: EES of pureed foods was performed by a gastroenterolo-
gist using a small-calibre transnasal endoscope. Factors related to suc-
cessful versus unsuccessful swallowing of pureed foods were analyzed 
with regard to age, comorbid diseases, swallowing activity, saliva pool-
ing, vallecular residues, pharyngeal residues and airway penetration/
aspiration. Unsuccessful swallowing was defined in patients who could 
not eat pureed foods at bedside during hospitalization. Logistic regres-
sion analysis was used to identify independent predictors of swallowing 
of pureed foods.
results: During a six-year period, 458 consecutive patients (mean 
age 80 years [range 39 to 97 years]) were considered for the study, includ-
ing 285 (62%) men. Saliva pooling, vallecular residues, pharyngeal resi-
dues and penetration/aspiration were found in 240 (52%), 73 (16%), 
226 (49%) and 232 patients (51%), respectively. Overall, 247 patients 
(54%) failed to swallow pureed foods. Multivariate logistic regression 
analysis demonstrated that the presence of pharyngeal residues (OR 
6.0) and saliva pooling (OR 4.6) occurred significantly more fre-
quently in patients who failed to swallow pureed foods.
CoNClusioNs: Pharyngeal residues and saliva pooling predicted 
impaired swallowing of pureed foods. Transnasal EES performed by a 
gastroenterologist provided a unique bedside method of assessing the 
ability to swallow pureed foods in elderly patients with dysphagia. 
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une évaluation endoscopique transnasale de la 
déglutition : une technique au chevet des patients 
dysphagiques âgés pour évaluer la capacité à avaler 
un régime en purée

historiQue : Les gastroentérologues n’utilisent pas couramment 
l’évaluation endoscopique de la déglutition (ÉED) pour évaluer la 
déglutition des patients dysphagiques.
obJeCtiF : Utiliser l’endoscopie transnasale pour déterminer les 
facteurs prédictifs de la capacité ou non des patients dysphagiques âgés 
à déglutir des aliments en purée.
MÉthodoloGie : Un gastroentérologue a procédé à l’ÉED 
d’aliments en purée au moyen d’un endoscope transnasal de petit cali-
bre. Les chercheurs ont évalué les facteurs liés à la réussite ou à l’échec 
de la déglutition d’aliments en purée par rapport à l’âge, aux maladies 
comorbides, à l’activité de déglutition, à l’accumulation de salive, aux 
résidus valléculaires, aux résidus pharyngés et à la pénétration ou à 
l’aspiration dans les voies aériennes. L’échec de la déglutition désignait 
les patients qui ne pouvaient ingérer d’aliments en purée dans leur 
chambre pendant leur hospitalisation. L’analyse de régression logis-
tique a permis de déterminer les prédicteurs indépendants de dégluti-
tion d’aliments en purée.
rÉsultAts : Pendant une période de six ans, 458 patients consécutifs 
ont été retenus pour l’étude, dont 285 hommes (62 %) d’un âge moyen 
de 80 ans (plage de 39 à 97 ans). Les chercheurs ont observé une accu-
mulation de salive, des résidus valléculaires, des résidus pharyngés et une 
pénétration ou une aspiration chez 240 (52 %), 73 (16 %), 226 (49 %) 
et 232 patients (51 %), respectivement. Dans l’ensemble, 247 patients 
(54 %) ne réussissaient pas à avaler les aliments en purée. L’analyse de 
régression logistique multivariée a démontré que la présence de résidus 
pharyngés (RRR 6,0) et l’accumulation de salive (RRR 4,6) se produi-
saient beaucoup plus souvent chez les patients dans cette situation.
CoNClusioNs : Les résidus pharyngés et l’accumulation de salive 
étaient des prédicteurs d’une mauvaise déglutition des aliments en 
purée. L’ÉED par voie transnasale, effectuée par un gastroentérologue, 
était une méthode unique au chevet des patients dysphagiques âgés 
pour évaluer leur capacité à avaler des aliments en purée.
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age <20 years, pregnancy, American Society of Anesthesiologists clas-
sification III or IV, and acute infection. A gastroenterologist, who was 
experienced in transnasal EGD and PEG, performed EES with a 
speech pathologist. There was no previous standardized training of the 
gastroenterologist to perform EES. The present study was approved by 
the Ethics Committee of Showa Inan General Hospital. Verbal and 
written informed consent for the procedure related to the study was 
obtained from all patients.

instruments
GIF-N260 (Olympus Medical Systems, Japan) or EG530N (Fujinon 
Medical Systems, Japan) instruments were used for EES. These are 
forward-viewing upper gastrointestinal videoscopes with an ultramini-
ature, resolution charged-coupled device with a 120° field of view, and 
a 5.2 mm or 5.9 mm insertion diameter and a biopsy channel of 2 mm. 
The 5.2 mm videoscope has a tip deflection capability of 210/120 up/
down in a single plane. Other features of the 5.2 mm videoscope are 
almost the same as those of other standard videoscopes. The specifica-
tions of the 5.9 mm videoscope are the same as those of standard vid-
eoscopes. A digital video recorder (EVO-550H, Sony, Japan) was 
connected to the Olympus or Fujinon system. 

Procedure
EES was performed with patients sitting at a table or sitting up in bed. 
Topical anesthesia of the nasal cavities was achieved using a nasal 
spray containing 4% lidocaine and 0.002% naphazoline solution. The 
small-calibre endoscope was passed transnasally, typically on the floor 
of the nose, to obtain a superior view of the hypopharynx. The endo-
scope was moved throughout the study between swallowing and post-
swallow positions to collect data. The swallowing position required 
that the distal end of the endoscope be positioned just above the top 
of the epiglottis so that the entire base of the tongue, tip of the epiglot-
tis, posterior pharyngeal wall, lateral pharyngeal walls (eg, lateral 
channels) and laryngeal vestibule were visualized before bolus admin-
istration. The endoscope was maintained in the swallowing position 
throughout bolus administration and was moved only while the scope 
was advanced to the postswallow position following bolus presenta-
tion. To obtain the postswallow position, the distal end of the scope 
was advanced lower into the pharynx, past the tip of the epiglottis and 
into the upper portion of the laryngeal vestibule, where the glottis and 
trachea below could be adequately visualized; the scope was then 
pulled back into the swallowing position.

The endoscope was passed through the most patent nostril to 
view the epiglottis, pharynx and true vocal cords as patients were fed 
a one-teaspoon bolus of test material. Swallowing trials were per-
formed using pureed food followed by milk. The interior larynx and 
airway were examined for evidence of food penetration within the 
laryngeal vestibule, and aspiration of food below the true vocal folds 
before and after each swallow. Silent aspiration, defined as lack of 
cough or gag reflex as the food or liquid bolus passed into the trachea, 
was also noted.

All patients who were analyzed were given pureed foods of the 
same bolus size (one teaspoon) and consistency in all procedures. For 
preparation of the pureed food, Toromi Perfect (Nissin Food Products 
Co, Ltd, Japan) was used as thickener.

evaluated measures
Outcome measures included swallowing activity, saliva pooling in the 
vallecula or piriform sinuses (Figure 1A), vallecular residues (Figure 1B), 
pharyngeal residues (Figure 1C) and penetration/aspiration during the 
swallowing trial of pureed foods. After dietary recommendations were 
made based on the results of EES, the swallowing of diet including 
pureed foods was observed and assessed throughout subjects’ hospital-
ization. Unsuccessful swallowing was defined in patients who were not 
able to eat pureed food at bedside.

Factors influencing swallowing of pureed foods included age, 
comorbid diseases, decreased swallowing activity and EES findings 

Figure 1) The findings in endoscopic evaluation of swallowing during the 
swallowing trial of pureed foods. A Saliva pooling. b Vallecular residues. 
C. Pharyngeal residues
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such as saliva pooling, pharyngeal residues, vallecular residues and 
penetration/aspiration. All procedures were video recorded and subse-
quently reviewed by two gastroenterologists to assess agreement in 
interpretation. A standardized form was used for recording all vari-
ables. Two independent gastroenterologists assessed interpreter reli-
ability on EES findings such as saliva pooling, pharyngeal residues, 
vallecular residues and penetration/aspiration. When the speech path-
ologist had a confounding variable for that of the gastroenterologists, 
the assessment of the gastroenterologists took priority over that of the 
speech pathologist. In addition, logistic regression analysis was applied 
to identify independent predictors of swallowing of pureed foods.

statistical analyses
Interpreter reliability was assessed by calculating kappa (κ) coeffi-
cients. The κ statistics was used to compare the assessments of the two 
gastroenterologists. A κ equal to 0 indicated no agreement between 
the two gastroenterologists beyond that expected by chance. A κ>0.75 
was considered to have excellent reproducibility; a κ between 0.40 and 
0.75 denoted good reproducibility, and a κ<0.40 indicated poor to 
marginal reproducibility; P<0.05 was considered to be indicative of 
statistically significant differences. Statistical analysis was performed 
using JMP version 9.0.2 software (SAS Institute Inc, USA).

results
Between January 2006 and December 2011, 468 patients were 
enrolled. Ten patients were excluded from the study because of incom-
plete EES results due to restlessness (6) and narrow nasal cavities (4). 
Finally, 458 patients who underwent EES were included in the present 
study. Demographic and clinical data are shown in Table 1. There were 
285 men (62%) with a mean age of 80 years (range 39 to 97 years). 
Approximately 60% (279 patients) were ≥80 years of age. Severe com-
orbid diseases, such as cerebrovascular disease (39%), dementia (26%) 
and aspiration pneumonia (22%), were also present. 

The main endoscopic findings evaluated during EES are summar-
ized in Figure 2. Overall, all patients attempted to receive the same 
pureed foods. Swallowing activity was decreased in 200 (44%). A total 
of 240 patients (52%) presented with saliva pooling in the vallecula 
and piriform sinuses. Pureed foods were left in the vallecula (n=73) 
and pharyngeal legion (n=226). Penetration/aspiration was present in 
232 patients (the mean of 243 and 220 detected by two gastroenterolo-
gists). Finally, 247 (54%) patients failed to swallow pureed foods dur-
ing hospitalization (Figure 2).

As shown in Table 2, the interobserver agreement of gastroenter-
ologists 1 and 2 regarding saliva pooling, pharyngeal residues and val-
lecular residues was excellent (κ=1.0). However, agreement regarding 
penetration/aspiration was poor (κ=0.40). 

or of swallowing pureed food
Based on the results shown in Table 2, penetration/aspiration was 
eliminated from the OR analysis. As summarized in Table 3, multivari-
ate logistic regression analysis demonstrated that pharyngeal residue 
(OR 6.0) and saliva pooling (OR 4.6) occurred significantly more 
frequently in patients who failed to swallow pureed foods. Age, pres-
ence of comorbid diseases, including cerebrovascular disease and 
dementia, decreased activity in swallowing and the presence of val-
lecular residues were not significantly associated with impaired swal-
lowing of pureed foods. 

Complications
No complications, such as cardiopulmonary events or aspiration pneu-
monia, occurred in the present study.  

disCussioN
Traditionally, videofluoroscopy has been considered to be the gold 
standard for swallowing evaluation; however, it requires many resour-
ces including radiological equipment and trained personnel (3,4). In 
contrast, EES can be performed at the bedside by a speech pathologist 
using standard fibre optic instrumentation, thus avoiding radiation 
exposure and possible barium aspiration encountered with video-
fluoroscopy (5,6). Furthermore, EES is a more sensitive study and may 
be reliably repeated to sequentially document the resolution of swal-
lowing disorders (5-7). However, the clinical equipment for EES is not 
available in many hospitals in Japan. In addition, in Japan, a speech 
pathologist is not permitted to perform EES alone. As a result, PEG 
may be performed without full and proper swallowing evaluation for 
elderly patients with severe dysphagia. The objectives of the present 
study were to analyze our experience with a unique EES, which was 
performed using a small-calibre endoscope passed transnasally by a 
gastroenterologist, and to define which factors predicted abnormal 
swallowing of pureed foods in patients with dysphagia. 

Table 2
endoscopic assessments by two independent 
gastroenterologists in endoscopic evaluation of 
swallowing

Gastroenterologist 1 and 2, n/n Kappa*
Saliva pooling 240/240 1.0
Pharyngeal residues 226/226 1.0
Vallecular residues 73/73 1.0
Penetration/aspiration 243/220 0.4

*Interobserver agreement (Kappa statistics) on the presence of each endo-
scopic finding in endoscopic evaluation of swallowing is shown

Table 1
Demographic and clinical data for 458 patients who 
underwent endoscopic evaluation of swallowing
Male sex 285 (62)
Age, years, mean (range) 80 (39–97)
Age, years
   <60 18 (4)
   60–69 34 (7)
   70–79 127 (28)
   80–89 217 (47)
   ≥90 62 (14)
Comorbid disease
   Cerebrovascular disease 179 (39)
   Dementia 120 (26)
   Aspiration pneumonia 100 (22)
   Neuromuscular disease 20 (4)
   Others 39 (9)

Data presented as n (%) unless otherwise indicated
Figure 2) The presence and absence of each endoscopic evaulation of swal-
lowing finding and failure of swallowing pureed foods when exposed to a 
pureed diet in 458 patients. No Number
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Although there were no a marked differences between the procedure 
we followed and the established EES techniques performed by a speech 
pathologist, the study demonstrated gastroenterologists performing the 
same procedure as a speech pathologist. Topical anesthesia of the nasal 
cavities was required for the use of a small-calibre endoscope for trans-
nasal EGD. It is unknown whether topical anesthesia and a relatively 
larger endoscope would adversely affect swallowing of pureed foods. 

Dysphasia diets vary considerably from facility to facility. Dysphagia 
diets should adjust food/liquid intake in terms of amount, consistency 
and timing of the meal to achieve maximal nutritional intake with 
minimal swallowing difficulty. Traditional oral dysphagia diets typ-
ically involve a stepwise progression of bolus consistencies. A pureed 
diet represents the basic level of swallowing for patients with severe 
dysphagia. When dysphagia patients can swallow pureed foods, they 
generally do not require PEG. The aim of this unique method was to 
assess whether the patients with severe dysphagia could swallow 
pureed foods. We found that patients who swallowed pureed foods 
without saliva pooling or pharyngeal residues during EES were able to 
swallow pureed foods during their hospitalization.

In the present study, two gastroenterologists independently evalu-
ated the diagnostic accuracy of EES using a small-calibre endoscope. 
The results presented in Table 2 showed that it was easy for two gastro-
enterologists inexperienced in EES to recognize saliva pooling, 
pharyngeal residues and vallecular residues because each was visualized 
in a stationary state. However, the agreement between the gastro-
enterologists with regard to penetration/aspiration was poor (κ=0.4). 
Generally, penetration/aspiration at any stage of EES is believed to 
be highly predictive of failure in swallowing food. However, even if 
penetration/aspiration was assessed by an experienced speech pathol-
ogist, it is difficult to properly interpret this finding (8-13). Because 
pharyngeal residues of pureed foods and saliva pooling appear to be a 
reproducible finding, we propose that they be used by gastroenterolo-
gists to assess whether patients with dysphagia can swallow pureed 
foods.

It is intuitive that penetration/aspiration would be a more clinically 
important variable in patients with swallowing dysfunction because this 
increases the risk of aspiration pneumonitis. This variable was excluded 
from analysis. The present study suggests that EES may overestimate the 
presence of pharyngeal residue or saliva pooling. EES may be over-
sensitive for these findings (14,15). This raises the possibility of a high 
rate of false positives. If the decision to place a PEG tube is based on EES 
findings alone, this may result in premature or unnecessary PEG tube 
placement in some patients. However, pharyngeal residues of pureed 
foods and saliva pooling were more stable markers of impaired swallowing 
than penetration/aspiration in elderly patients with dysphagia because 
the cause of aspiration in elderly patients with dysphagia may be pharyn-
geal residues of food rather than direct penetration. 

Our study had some limitations. First, it was retrospective in nature 
and comparative data with established techniques were not available. 
Because there was no gold standard for detection of failure to swallow, 
comparison with the other most commonly used method (ie, video-
fluoroscopic swallow study) would have provided more objective 
data. 

CoNClusioN
Pharyngeal residues of pureed foods and saliva pooling were markers 
of impaired swallowing. The use of transnasal EES using these vari-
ables should be considered as a method to assess whether dysphagia 
patients can swallow pureed foods and to follow the course of swal-
lowing disorders in patients with dysphagia.

ACkNoWledGeMeNt: The authors thank David Y Graham MD 
and Mr Hiroki Komiyama for reading the manuscript and sharing their 
advice during its preparation.

Table 3
Results of multivariate logistic regression analysis to 
determine variables significantly associated with difficulty 
in swallowing pureed food
Variable OR (95% CI) P 
Age 0.74 (0.45–1.2) 0.25

Cerebrovascular disease 1.5 (0.89–2.4) 0.09

Dementia 1.4 (0.74–2.5) 0.32

Decreased swallowing activity 1.1 (0.65–1.9) 0.60

Saliva pooling 4.6 (2.5–8.1) <0.0001

Vallecular residues 0.82 (0.38–1.7) 0.60

Pharyngeal residues 6.0 (3.2–11.2) <0.0001
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