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Soft palate findings associated with a high risk of esophageal
squamous cell carcinoma using an endoscopic system with
enhanced depth-of-field imaging
VIDEO
Kotaro Waki, MD, Ryu Ishihara, MD, Takahiro Inoue, MD, Akira Maekawa, MD
Background and Aims: We previously reported that 3 endoscopic findings of melanosis, whitish epithelium,
and vasodilation in the soft palate are associated with a high risk of esophageal squamous cell carcinoma
(ESCC). Conventional endoscopic systems require observation under magnification to evaluate vasodilation.
This case series aims to present the evaluation of vasodilation without magnification using an endoscopic system
with enhanced depth-of-field (EDOF) imaging.

Methods:We observed the soft palate of 3 patients with early ESCC using an endoscopic system with EDOF (GIF-
EZ1500 and EVIS X1 CV-1500, Olympus Co, Tokyo, Japan).

Results: The patient in case 1 had marked melanosis, whitish epithelium, and vasodilation (focal type) in the soft
palate. The patient in case 2 had melanosis and vasodilation (diffuse type) in the soft palate. The vasodilation in
cases 1 and 2 could be evaluated sufficiently without magnification. The patient in case 3 had melanosis and whit-
ish epithelium in the soft palate. The color tone of melanosis became sharpened using texture and color enhance-
ment imaging.

Conclusions: The endoscopic system with EDOF enabled us to evaluate all 3 soft palate findings associated with
a high risk of ESCC, without magnification. (VideoGIE 2021;6:380-6.)
Esophageal cancer is the sixth most common cause of
cancer-related mortality in the world,1 and esophageal
squamous cell carcinoma (ESCC) is the most common
esophageal cancer in Asia.2 To improve the prognosis of
patients with ESCC, it is important to detect the lesion
early and perform endoscopic resection (ER).3-7 The early
detection of ESCC requires the identification of patients
at high risk of ESCC using meticulous observation of the
esophagus with image-enhanced endoscopy (narrow-
band imaging [NBI]/blue laser imaging) or Lugol
chromoendoscopy.

The soft palate is one of the most accessible and easily
observed mucosal regions of the aerodigestive tract. We
previously reported that 3 endoscopic findings of melano-
sisdwhitish epithelium, and vasodilation in the soft palate
dare associated with a high risk of ESCC.8 These 3
endoscopic findings have high positive likelihood ratios
(range: 2.80-7.23) and are considered useful as indicators
of ESCC.

Conventional endoscopic systems required magnified
observation to evaluate vasodilation in the soft palate.
However, an endoscopic system with enhanced depth-of-
field (EDOF) imaging technology (GIF-EZ1500 and EVIS
X1 CV-1500, Olympus Co, Tokyo, Japan) enabled us to
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evaluate vasodilation in the soft palate without magnifica-
tion. In addition, new image enhancement technology
referred to as texture and color enhancement imaging
(TXI) has the potential to improve the visibility of melano-
sis in the soft palate. In this case series, we present obser-
vations of the soft palate in 3 patients with early ESCC
using an endoscopic system with EDOF imaging.
METHODS

Three patients with suspected ESCC underwent endo-
scopic examination of the soft palate using the GIF-
EZ1500 endoscope (Olympus Co) and EVIS X1 CV-1500
video processor (Olympus Co).

The 3 soft palate endoscopic findings associated with the
risk of ESCC are shown in Figures 1 to 3. Melanosis was
defined as a dark pigmented area in the mucosa.9 The most
common site of melanosis is the transition zone between
the soft and hard palates.10 Whitish epithelium was defined
as a white epithelium with a shaggy surface8; because
this finding was endoscopically similar to esophageal
epidermalization, we considered it to histologically reflect
hyperkeratosis or hyperparakeratosis.9-11 Vasodilation was
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Figure 1. Endoscopic images of melanosis (yellow arrowhead) in the soft palate mucosa under white-light imaging (A-C).
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defined as proliferated and dilated intrapapillary capillary
loops8 and was classified as diffuse or focal.

We obtained written consent for endoscopic proced-
ures and opt-out agreement on the use of images from
all patients.
RESULTS

Case 1
A 71-year-old man underwent upper GI endoscopy in a

previous clinic to investigate loss of appetite. Early ESCC
was detected, and he was referred to our institute for ER
of the lesion. He was a current heavy drinker (about 930
g of ethanol/week for 50 years) and heavy smoker (30 cig-
arettes/day for 50 years) and had a positive alcohol flushing
response.

Pretreatment endoscopy at our institute revealed marked
melanosis, whitish epithelium, and focal vasodilation in his
soft palate (Fig. 4A, B, and C). There was a slightly
depressed lesion with a diameter of 20 mm in the posterior
wall of the middle thoracic esophagus (Fig. 4D). Magnifying
endoscopy with NBI revealed that the lesion contained
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type B1 vessels, in accordance with the magnifying
endoscopic classification of the Japan Esophageal Society.12

En bloc resection of the lesion was achieved by endoscopic
submucosal dissection. Histologic examination revealed
that the resected specimen was squamous cell carcinoma
with invasion to the lamina propria, no lymphovascular
invasion, and cancer-free margins.
Case 2
A 57-year-old woman with a history of ER for early ESCC

underwent surveillance upper GI endoscopy, which de-
tected a new ESCC. She had a history of heavy drinking
(about 490 g ethanol/week for 5 years) and smoking (10
cigarettes/day for 30 years). In addition, she had a positive
alcohol flushing response. Endoscopy revealed melanosis
and diffuse vasodilation in her soft palate (Fig. 5A and
B). We were able to evaluate the vasodilation without
magnified endoscopy. In the middle thoracic esophagus,
there was a flat lesion with a diameter of 30 mm
covering more than half the esophageal circumference
(Fig. 5C). The lesion was histologically diagnosed as a
squamous cell carcinoma on biopsy examination.
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Figure 2. Endoscopic images of whitish epithelium (yellow arrowhead) in the soft palate mucosa under narrow-band imaging (A-C).
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Case 3
A 57-year-old woman with a history of 4 ER procedures

for early ESCC underwent surveillance upper GI endos-
copy, which detected a new ESCC. She was a regular
drinker (about 45 g ethanol/week for 36 years) and past
smoker (20 cigarettes/day for 25 years). In addition, she
had a positive alcohol flushing response. Endoscopy re-
vealed melanosis and whitish epithelium in her soft palate
(Fig. 6A, B, and C). The color tone of melanosis became
sharpened using the TXI mode. In the middle thoracic
esophagus, there was a flat lesion with a diameter of
20 mm in the anterior wall (Fig. 6D). The lesion was
histologically diagnosed as a squamous cell carcinoma on
biopsy examination.

DISCUSSION

The effective detection of ESCC requires the identifica-
tion of patients at high risk of ESCC and a detailed inspec-
tion of the esophagus. Heavy alcohol consumption and
heavy cigarette smoking are reported as risk factors for
ESCC.13 However, these habits are self-reported by pa-
tients; thus, it is sometimes difficult to objectively assess
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in detail the risk of ESCC associated with drinking or smok-
ing in clinical practice. Our previous study reported 3 soft
palate endoscopic findings that are useful for the objective
identification of patients at high risk of ESCC and are
considered indicators of ESCC.8

In the present cases, the new endoscopic system pro-
vided clearer images than the conventional system and
enabled us to evaluate vasodilation in the soft palate
without magnification. The endoscopic system uses
EDOF technology, which combines 2 images at different
focus distances into 1 image and enables the clinician to
observe through continuous broad focus in real time.14

EDOF technology enables the evaluation of intrapapillary
capillary loops in the soft palate without magnification.

TXI is a new technology that improves color, structure,
and brightness by using a white-light imaging effect.15

Although TXI has the potential to enhance the detection
of some lesions, to our knowledge, no study has yet
reported the use of TXI. We believe that TXI is useful for
observation of the soft palate because it enhances the
color tone of melanosis and improves visibility. However,
further clinical trials are required to demonstrate the
usefulness of TXI for observation of the soft palate.
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Figure 3. Endoscopic images of vasodilation in the soft palate mucosa under narrow-band imaging. A, Soft palate mucosa with no vasodilation (for com-
parison). B, Vasodilation (diffuse type). C, Vasodilation (focal type) (yellow arrowhead).
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The soft palate is one of the most accessible and easily
observed mucosal regions. The soft palate can be evalu-
ated in about 10 to 20 seconds at the beginning of endos-
copy. In the present 3 cases, we administered local
anesthesia (2% lidocaine) and pethidine hydrochloride to
enable us to observe the pharynx in detail. However, no
anesthesia is required for the observation of only the soft
palate.

We believe the 3 endoscopic soft palate findings sugges-
tive of ESCC can be applied in clinical practice. Endoscopy
can be used to perform an initial check of the soft palate to
identify patients at high risk of ESCC. If the ESCC indica-
tors are present, the esophagus is meticulously observed
with NBI/blue laser imaging or Lugol chromoendoscopy.
We believe that more endoscopists and facilities will be
able to use this method because the endoscopic system
with EDOF enabled us to evaluate all 3 soft palate findings
without magnification. In addition, these soft palate find-
ings are applicable during health screening or dental exam-
inations, as the soft palate can be observed easily via visual
inspection.
www.VideoGIE.org
In conclusion, the endoscopic systemwith EDOF enabled
us to evaluate for all 3 soft palate findings (melanosis, whitish
epithelium, and vasodilation) associated with a high risk of
ESCC, without the need for magnification. These findings
have the potential to enhance the early detection of ESCC
by identifying individuals at high risk of ESCC (Video 1,
available online at www.giejournal.org).
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Figure 5. Endoscopic images of case 2 on surveillance upper GI endoscopy. A, Melanosis (yellow arrowhead) in the left soft palate. B, Vasodilation
(diffuse type); this finding could be evaluated without magnified endoscopy. C, A 30-mm early esophageal squamous cell carcinoma covering more
than half the circumference of the middle thoracic esophagus.

Figure 4. Endoscopic images of case 1 on pretreatment endoscopy for an esophageal lesion. A, Melanosis (yellow arrowhead) in the left soft palate
under white-light imaging. B, Whitish epithelium (yellow arrowhead) in the left soft palate under narrow-band imaging. C, Vasodilation (focal type) (yel-
low arrowhead) in the right soft palate. D, A 20-mm early esophageal squamous cell carcinoma in the posterior wall of the middle thoracic esophagus.
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Figure 6. Endoscopic images of case 3 on surveillance upper GI endoscopy. A, Melanosis (yellow arrowhead) in the right soft palate under white-light
imaging. B, Melanosis (yellow arrowhead) in the right soft palate under texture and color enhancement imaging. The color tone of melanosis was sharp-
ened using texture and color enhancement imaging. C, Whitish epithelium (yellow arrowhead) in the right soft palate. D, A 20-mm early esophageal
squamous cell carcinoma in the anterior wall of the middle thoracic esophagus.
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Abbreviations: EDOF, enhanced depth-of-field; ER, endoscopic resection;
ESCC, esophageal squamous cell carcinoma; NBI, narrow-band imag-
ing; TXI, texture and color enhancement imaging.
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