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Abstract

Endoscopic resection is an effective treatment for non-
invasive esophageal squamous cell neoplasms (ESCNSs).
Endoscopic mucosal resection (EMR) has been devel-
oped for small localized ESCNs as an alternative to
surgical therapy because it shows similar effectiveness
and is less invasive than esophagectomy. However,
EMR is limited in resection size and therefore piece-
meal resection is performed for large lesions, result-
ing in an imprecise histological evaluation and a high
frequency of local recurrence. Endoscopic submucosal
dissection (ESD) has been developed in Japan as one
of the standard endoscopic resection techniques for
ESCNs. ESD enables esophageal lesions, regardless
of their size, to be removed en bloc and thus has a
lower local recurrence rate than EMR. The develop-
ment of new devices and the establishment of optimal
strategies for esophageal ESD have resulted in fewer
complications such as perforation than expected. How-
ever, esophageal stricture after ESD may occur when
the resected area is larger than three-quarters of the
esophageal lumen or particularly when it encompasses
the entire circumference; such a stricture requires
multiple sessions of endoscopic balloon dilatation.
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Recently, oral prednisolone has been reported to be
useful in preventing post-ESD stricture. In addition,
a combination of chemoradiotherapy (CRT) and ESD
might be an alternative therapy for submucosal esoph-
ageal cancer that has a risk of lymph node metastasis
because esophagectomy is extremely invasive; CRT
has a higher local recurrence rate than esophagectomy
but is less invasive. ESD is likely to play a central role
in the treatment of superficial esophageal squamous
cell neoplasms in the future.

© 2012 Baishideng. All rights reserved.

Key words: Endoscopic submucosal dissection; Esopha-
geal cancer; Esophageal neoplasm
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INTRODUCTION

Endoscopic resection (ER) is an effective treatment for
esophageal squamous cell neoplasms (ESCNs) without
nodal metastasis. A number of retrospective studies in-
volving histopathological analyses of surgically resected
specimens of esophageal squamous cell carcinomas
(SCCs) have shown that cases of non-invasive epithelial
carcinoma (EP, carcinoma 7 sit#) and intra-mucosal in-
vasive carcinoma limited to the lamina propria mucosae
(LPM) had an extremely low risk of lymph node and dis-
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tant metastasis' . Based on these findings, the Japanese
guidelines state that the indication for ER of esophageal
SCC is a lesion limited to EP or LPM. The lymph node
metastasis rates of SCC invading to the muscularis mu-
cosae (MM SCC) and SCC invading the submucosa less
than 200 um below the muscularis mucosae (SM1 SCC)
are reported as 9.3% and 19.6%, respectively”. Thus, ER
is a relative indication for MM-SM1 SCC according to
the Japanese guidelines. On the other hand, SM2-grade
cancer (that invading the submucosa more than 200 pm
below the muscularis mucosae) has a high frequency of
lymph node metastasis (around 40%) and therefore ER is
not recommended'”,

Endoscopic mucosal resection (EMR) has been de-
veloped for small localized ESCNs as an alternative to
surgical therapy because it shows similar effectiveness and
is less invasive than esophagectomy[m'm]. However, EMR
is limited in resection size and therefore piecemeal resec-
tion is performed for large lesions, resulting in an impre-
cise histological evaluation and a high frequency of local
recurrence!

Endoscopic submucosal dissection (ESD) for ES-
CNs is an endoluminal therapeutic technique to dissect
directly along the submucosal layer. ESD was developed
in Japan for the surgical treatment of gastric cancer and
gave high curative resection rates for early gastric cancer,
152 Hence, the technique has
also been introduced for the esophagus”™ and was ap-

regardless of tumor size

proved for the treatment of esophageal cancer by the
Japanese government in 2008. ESD allows ex bloc resec-
tion regardless of the size and precise histological assess-
ment of the specimens, which are excised in one piece
with tumor-free lateral basal margins, therefore prevent-
ing residual disease and local recurrence”?. Recent
technical advances in ESD enable en bloc resection of
lesions, even if they occupy the entire circumference of
the esophageal lumen. However, according to the guide-
lines in Japan, ER is principally limited to lesions that do
not exceed two-thirds of the luminal circumference be-
cause of postoperative esophageal stricture. Postopera-
tive esophageal stricture after esophageal ESD might be
observed frequently and this problem should be resolved
before the widespread use of ESD for ESCNGs.

In this review, we desctibe the present techniques, out-
comes, complications and future perspectives of esopha-

geal ESD for ESCNs.

ESOPHAGEAL ESD PROCEDURE

EMR is a technique for resection of the mucosa contain-
ing the lesion #a a snare wire. The lesion is strangulated

by the snare wire and then resected after creating a sub-
mucosal cushion. To strangulate the lesion-containing
mucosa firmly, several EMR methods, such as 2-channel
EMR™, EMR-C (EMR using a cap-fitted endoscope)””
and esophageal endoscopic mucosal resection (EEMR)™,
have been developed. In 2-channel EMR, grasping for-
ceps passed through another channel grasp the area neat

the lesion to help the snare wire strangulate the lesion.
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In EMR-C, the mucosa, including the lesion, is aspirated
into a plastic cap attached to the tip of a forward-viewing
endoscope; it is then strangulated by a small-diameter
snare wire pre-looped within the cap and resected. These
EMR methods are relatively easy and safe; thus, EMR has
been used for the treatment of superficial ESCNs, espe-
cially small lesions that can be treated by EMR with en
bloc resection. However, en bloc resection of lesions larger
than 20 mm is difficult by EMR. Piecemeal resection of
large lesions by EMR is insufficient for histological as-
sessment and leads to local recurrence of ESCNs!".

Detail of the ESD procedure has been described else-
where™, Esophageal ESD comprises four steps (Figure
1): (1) circumferential marking: markings for the incision
are made outside the margin with an electrosurgical knife;
(2) submucosal injection: fluid such as sodium hyaluronate
(0.5%) is injected into the submucosa to elevate the lesion
from the muscle layerm’m. By mixing in a small amount
of dye, the sodium hyaluronate can be easily distinguished
from the non-injected area; (3) mucosal incision: a mu-
cosal incision around the lesion is then made with an
electrosurgical knife. Several knives have been developed
for this purpose, such as the insulation-tip knife™ hook
knife®™ ™ flex knife®™, flush knife™, ball-tipped flush
knife™” and triangle-tipped knife!*", Usually, the distal half
of the mucosal incision is completed first, followed by the
proximal half; and (4) submucosal dissection: dissection
of the submucosa proceeds from the proximal to the dis-
tal end, using the same knife that was used for the muco-
sal incision.

Esophageal ESD is considered more difficult to
perform than gastric ESD. The esophageal lumen is nar-
row and the esophageal wall moves continuously with
respiratory movements and cardiac pulsation. Moreover,
because the esophageal wall is thinner than that of the
stomach, perforation during esophageal ESD occurs
more frequently than during gastric ESD. This can result
in mediastinal or subcutaneous emphysema and some-
times respiratory failure.

In Japan, the use of esophageal ESD has spread rapid-
ly and has been attempted in several hospitals. As a result,
the esophageal ESD procedure is now thought to be rela-
tively straightforward. This is because: (1) it is easy to in-
ject the fluid into the submucosal layer and to separate the
mucosa from the muscle layer; (2) the submucosal layer is
easily recognized because of the lesion located in a tan-
gential direction; and (3) the submucosa of the esophagus
contains few vessels that could lead to massive bleeding;
thus, minimum hemostatic effort is required.

Esophageal ESD using conventional knives is a lon-
ger procedure and requires highly skilled endoscopists.
This makes the acceptance of esophageal ESD in other
countries more difficult. Grasping-type scissor forceps
(GSF), which can grasp and incise the targeted tissue
using an clectrosurgical current, are a newly developed
device for ESD"*. Akahoshi ez /" reported the use-
fulness of GSF for early gastrointestinal tract neoplasms
because of their safety and simplicity. GSF can easily
grasp the submucosal layer injected with fluid because

April 15,2012 | Volume 3 | Issue?2 |
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Figure 1 Steps of esophageal endoscopic submucosal dissection. A:
lodine-unstained lesion revealed by chromoendoscopy with iodine staining; B:
Marking around the lesion; C: Submucosal injection to generate a submucosal
cushion; D: Mucosal incision around the marking dots from the distal side; E: Mu-
cosal incision from the proximal side; F: Submucosal dissection beneath the le-
sion; G: Artificial ulcer after removal of the lesion; H: Resected en bloc specimen.

the lesion is located in a tangential direction. Thus, GSF
might be particularly useful for safely dissecting the sub-
mucosal layer in esophageal ESD.

OUTCOMES OF ESOPHAGEAL ESD

En bloc resection and local recurrence rates

The outcomes of esophageal ESD atre shown in Tables
1 and 2. The en bloc resection rate is greater than 90% (90
6%-100%)***"**|_En bioc resection, meaning resection
in a single piece, facilitates an accurate histological as-
sessment and reduces the risk of recurrence. In fact, the
local recurrence rate after esophageal ESD is extremely
low (0%-3.1%)***** 1n contrast, the local recurrence
of SCCs after EMR was reported to be as high as 20%
because en bloc resection by EMR is difficult and multiple
resections are required for large lesions""". In a large
scale study comparing 116 patients treated by ESD with
184 patients treated by EMR for superficial SCCs, Taka-
hashi ez al*® reported that en bioe resection and the local
resection rate were significantly better in the ESD group
(100% and 0.9%, respectively) than in the EMR group
(53.3% and 9.8%, respectively) (Table 2). In both groups,
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19 of 300 patients experienced a local recurrence and
68.4% of all the local recurrences (13/19) were treated
by piecemeal EMR. Thus, the EMR procedure is itself
considered a risk for local recurrence. Ishihara e a/***
reported a comparison of ESD and EMR (EMR-C and
2-channel EMR) for esophageal cancers of both < 20
mm and = 20 mm (Table 2). For the larger, latter group,
they compared 32 lesions treated by ESD with 46 lesions
treated by EMR. The en bloc resection rates of EMR and
ESD were 10.9% (5/46 lesions) and 90.6% (29/32 le-
sions), respectively. Lesions treated by EMR also had
significantly more recurrences (23.9%; 11/46) than those
treated by ESD (3.1%; 1/32). There were no recurrences
of lesions treated by en bloc resection. For the smaller le-
sions, Ishihara e a/”"" compared 64 lesions treated by
ESD with 36 lesions treated by EMR (21 EMR-C and
15 2-channel EMR). As shown in Table 2, the ex bloc re-
section rate of ESD was superior to that of EMR-C or
2-channel EMR, even for a lesion < 20 mm in size.

Although en bloc resection seems to be ideal for
reducing the local recurrence rate, it is technically difficult
to achieve by EMR. For en bloc resection of large lesions,
ESD would be the best method. The procedure time for
ESD is notably longer than that for EMR (as shown in
Table 2). Further improvement to reduce the procedure
time of this method is needed before ESD could become
a standard treatment.

Complications

Minor bleeding during esophageal ESD is well con-
trolled by hemostasis performed using the same knife as
that used for submucosal dissection, hemostatic forceps
(HDB2422/HDB2418; Pentax HOYA Co, Tokyo, Japan)
or a coagrasper (FD-410LR; Olympus Medical Systems
Co Tokyo, Japan). Massive bleeding complications are
rarer in esophageal ESD than in gastric ESD.

As mentioned above, perforation during esophageal
ESD has been considered to occur more frequently
than during gastric ESD and can result in mediastinal
or subcutaneous emphysema and sometimes respiratory
failure. However, petforation is relatively rare (0%-4%),
as shown in Tables 1 and 2. In these studies, all cases of
perforation were cured conservatively without surgery. If
perforation diagnosed by endoscopic findings of tearing
of the muscle layer occurs, ESD can be completed after
immediate closure of the perforation by endoscopic
clipping,

On the other hand, pneumomediastinum (mediasti-
nal emphysema) without perforation during esophageal
ESD occurs frequently if the muscular layer is exposed.
In a study of 58 patients treated for esophageal neo-
plasms by ESD, Tamiya ¢ a/*" demonstrated that the in-
cidence of pneumomediastinum detected by computed
tomography (CT) was 56.3% (18/32) in the group with
muscle exposure, although it was 0% (0/26) in the group
without exposure of muscular layer. However, the pres-
ence of pneumomediastinum by CT did not imply overt
esophageal perforation and did not influence the post-
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Table 1 Recent outcomes of esophageal endoscopic submucosal dissection

Authors Year Total Mean size Operation En bloc Local Perforation Stricture
lesions/cases (mm) time (min)  resection (%) recurrence (%) (%) (%)
Oyama et al™! 2005 102/102 28 (4-64) = 95 (95/102) 0 (0/102) 0 (0/102) 7.4 (7/95)
Ono et al®! 2009 107/84 22.9 (1-66) = 100 (107/107) 1.2 (1/84) 4 (4/107) 18 (15/84)
Tamiya et al'”” 2010 58/58 30.4 (4-67) 180 100 (58/58) 0(0/58) 0(0/58) 6.9 (4/58)
Nonaka et al'*® 2010 27/25 21 (2-55) 88 100 (27/27) 0 (0/25) 3.7 (1/27) 12 (3/25)

procedural clinical course. Thus, pneumomediastinum
associated with muscle exposure is a minor complication.
Postoperative esophageal stricture might be observed
more frequently after resections in the esophagus because
ESD permits resection of large specimens, even com-
pletely circumferential resections. Stricture is reported to
occur in 6.9%-18.0% of cases (Table 1). Stricture after
esophageal ESD may occur when the resected area is
larger than three-quarters of the circumference of the
esophageal lumen. Mizuta ez al™ retrospectively evaluated
42 superficial esophageal cancer lesions in 33 patients
who underwent ESD and showed that the predictive fac-
tors for post-ESD esophageal stricture were a circumfer-
ential mucosal defect size of more than 71% (sensitivity
100%, specificity 97.1%) and a circumferential tumor size
of more than 59% (sensitivity 85.7%, specificity 97.1%).

MANAGEMENT OF ESOPHAGEAL
STRICTURE AFTER ESD

Strictures have almost always been treated with repeated
endoscopic balloon dilatation (EBD). Ono es al®™ te-
ported that 15 of 84 (18%) patients treated by esophageal
ESD experienced esophageal stricture and were success-
fully managed with EBD in a median of two sessions
(range 1-20). Moreovet, the authors recommended pre-
ventive EBD for cases of mucosal defect exceeding 75%
of the esophageal circumference. However, the EBD
procedure itself carries a risk of esophageal perforation.

There ate only a few studies concerned with dilatation of
esophageal strictures after ESD. Takahashi ez al! report-
ed the risk of perforation and its specific risk factors dut-
ing dilatation of post-EMR/ESD esophageal stricture.
Seven perforations (1.1%, 7/648 procedures or 9.0%,
7/78 patients) were observed in this study. Two of these
patients developed a thoracic abscess and needed drain-
age, although all the patients recovered without surgery.

Another treatment option for post-ESD esophageal
stricture is endoscopic placement of a stent. Saito ez al™
reported two cases in whom biodegradable stents for
post-ESD esophageal strictures were successfully placed.
In both lesions, the mucosal defect had extended to
seven-eighths of the circumference.

Recently, systemic steroid administration has been
reported to be effective for post-EBD stricture and
might resolve the problems of EBD, such as multiple
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EBD sessions reducing the patient’s quality of life and
increasing the risk of esophageal perforationm. Isomoto
et al™ described seven patients with superficial SCC
who underwent completely circumferential ESD. Of the
seven patients, four were treated with an 8 wk course
of oral prednisolone that was administered at a dose
of 30 mg daily on the third post-ESD day and tapered
off gradually (30 mg/d, 30 mg/d, 25 mg/d, 25 mg/d,
20 mg/d, 15 mg/d, 10 mg/d and 5 mg/d for 7 d each).
Administration of oral prednisolone effectively cither
prevented esophageal stricture or reduced the number
of EBD sessions. Two patients required no EBD and
two patients required fewer EBD sessions (2 and 11
sessions, respectively) than the three patients (30, 20
and 48 sessions, respectively) who had not received oral
prednisolone. In a retrospective study in 41 patients with
esophageal stricture after complete circular or semicircu-
lar ESD for esophageal SCCs involving more than three-
quarters of the lumen, Yamaguchi ez al™ compared
an oral prednisolone group with a pre-emptive EBD
group. Oral prednisolone was administered as in Iso-
moto et al”s report. Pre-emptive EBD was started on
the third day post-ESD and continued twice weekly for
8 wk. An additional EBD was performed on demand in
both groups whenever dysphagia appeared. The average
number of EBD sessions was significantly decreased in
the oral prednisolone group compared with in the pre-
emptive EBD group (1.7 s 15.6, respectively). In this
study, there were no complications related to the EBD
itself in either group and no adverse events related to
the oral prednisolone occurred. Oral prednisolone may
offer a safe and effective option for the prevention of
post-ESD stricture, potentially reducing or eliminating
the need for EBD.

LONG-TERM OUTCOMES AFTER ESD

For esophageal ESD, in the 2007 annual meeting of the
Japanese Gastroenterological Endoscopy Society, the 3
year survival rates for EP-LPM cancer and MM-SM1
cancer were 95.1% and 86.7%, respectively.

Ono et al™ reported the long-term outcomes for 84
patients treated by ESD for ESCNs. Histopathologically,
58 patients were diagnosed with a high-grade intraepi-
thelial neoplasm (HGIN), including EP or LPM cancet,
and were followed-up without additional therapy. Only
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Table 2 Esophageal endoscopic submucosal dissection vs endoscopic mucosal resection

Authors Year Method Total Mean size Operation En bloc Local Perforation
lesions (mm) time (min) resection (%) recurrence (%) (%)
Takahashi et al* 2010 ESD 116 30 (4-95) 73.9 (21-307) 100 (116/116) 0.9 (1/116) 2.6 (3/116)
EMR 184 20 (4-60) 44.4 (11-258)  53.3 (98/184) 9.8 (18/184) 1.6 (3/184)
Ishihara et al™” 2008 ESD 32 > 20 110 (30-245) 90.6 (29/32) 3.1(1/32) 0(0/32)
EMR 46 >20 35 (10-90) 10.9 (5/46) 23.9 (11/46) 0 (0/46)
Ishihara et al'* 2008 ESD 31 16 64 100 (31/31) 0(0/31) 3.2 (1/31)
EMR-C 68 13 21 87 (59/68) 0(0/68) 0(0/68)
2-channel 72 12 15 71 (51/72) 2.8 (2/72) 0(0/72)
EMR

ESD: Endoscopic submucosal dissection; EMR: Endoscopic mucosal resection; EMR-C: EMR using a cap-fitted endoscope.

one patient, whose lesion was identified as HGIN with
Rx (lateral) resection, had a local recurrence after 6 mo
and was successfully treated with additional ESD. The
cause-specific survival rate at 5 years was 100% for pa-
tients with HGIN or LPM cancer. On the other hand,
28 patients were histopathologically diagnosed with MM
or SM cancer. Fifteen of the 28 patients underwent ad-
ditional therapies [chemoradiotherapy (CRT)/radiother-
apy, 6; surgery, 9]. Three patients with MM or SM cancer
died of esophageal SCC after ESD. The cause-specific
survival rate at 5 years was 85% for patients with MM or
SM cancerts.

ESOPHAGEAL ESD COMBINED WITH CRT

Surgery is recommended for SM SCCs because of the
high frequency of lymph node metastasis. However,

esophagectomy is extremely invasive and is associated
with significant morbidity and mortality, particularly in
patients of advanced age or those with cardiac or pul-
monary complications. Such patients may be treated
with CRT. Although CRT has a favorable survival rate
and mild toxicity in patients with a stage I lesion (UICC-
TNM classification: TINOMO), the local recurrence rate
of CRT is higher than that of esophagectomyﬁ(’]. ESD
with subsequent CRT for SM SCCs might be useful for
preventing residual lesion or local recurrence. A random-
ized controlled study is now ongoing in Japan, in which
patients with suspected SM1 or SM2 SCC are treated
with ER, and whether subsequent CRT is performed is
based on the histological findings. Patients with SCC oc-
cupying larger than three-quarters of the circumference
of the esophageal lumen are excluded in this study.

In our experience, EBD for post-ESD stricture dut-
ing subsequent CRT requires multiple sessions even if
treated with steroids and therefore decreases the patient’
s quality of life. Thus, CRT and subsequent ESD might
be a useful therapeutic option for large esophageal le-
sions that have a risk of postoperative esophageal stric-
ture and for residual or recurrent esophageal lesions.

Saito et al”” reported three cases of superficial esoph-
ageal cancer treated with CRT followed by ESD. One pa-
tient refused surgery and the other two patients suffered
from severe cardiopulmonary disease complications. In
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all three patients, CRT was effective in reducing tumor
size and the residual tumors were completely resected by
ESD. In this report, one patient had a superficial SCC
occupying the entire circumference of the lumen at a
site 15-25 cm from the upper incisor. The esophageal le-
sion was markedly reduced in size by CRT and the small
residual lesion was resected en bloc by ESD. If ESD had
been used initially in this case, esophageal stricture might
have occurred and required several sessions of EBD. The
combination of CRT plus subsequent ESD may also be
useful for patients with superficial esophageal cancer who
need completely circumferential ESD to avoid esopha-
geal stricture.

CONCLUSION

In summary, ESD for the management of superficial
ESCNs is an effective and safe therapeutic modality.
ESD is well established in Japan, although esophageal
ESD requires highly skilled surgeons. ESD is recom-
mended for EP or LPM esophageal cancers, especially
those larger than 2 cm. ESD is also indicated for le-
sions invading to the MM—SM or occupying the entire
circumference of the lumen. ESD followed by CRT, or
ESD after CRT, may be an alternative therapeutic option
for patients unwilling to undergo esophagectomy or for
high-risk patients with MM—SM cancer. The manage-
ment of esophageal stricture after ESD is one of the
major problems. The administration of prednisolone
may be useful for esophageal stricture after ESD, reduc-
ing the requirement for EBD sessions. Although ex-
tensive controlled, randomized studies are necessary to
evaluate the usefulness of these treatments, there is no
doubt that ESD will play a central role in the treatment
of superficial ESCNs in the future.
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Abstract

The diagnostic criteria for colonic intraepithelial tumors
vary from country to country. While intramucosal ad-
enocarcinoma is recognized in Japan, in Western coun-
tries adenocarcinoma is diagnosed only if the tumor
invades to the submucosa and accesses the muscula-
ris mucosae. However, endoscopic therapy, including
endoscopic mucosal resection (EMR) and endoscopic
submucosal dissection (ESD), is used worldwide to
treat adenoma and early colorectal cancer. Precise his-
topathological evaluation is important for the curative-
ness of these therapies as inappropriate endoscopic
therapy causes local recurrence of the tumor that may
develop into fatal metastasis. Therefore, colorectal ESD
and EMR are not indicated for cancers with massive
submucosal invasion. However, diagnosis of cancer with
massive submucosal invasion by endoscopy is limited,
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even when magnifying endoscopy for pit pattern and
narrow band imaging and flexible spectral imaging
color of enhancement are performed. Therefore, oc-
casional cancers with massive submucosal invasion will
be treated by ESD and EMR. Precise histopathological
evaluation of these lesions should be performed in or-
der to determine the necessity of additional therapy,
including surgical resection.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The diagnostic criteria for colonic epithelial tumors vary
from country to country. In Japan, intraepithelial tumors
that display malignant cytological or architectural features
are diagnosed as intramucosal adenocarcinoma accord-
ing to Japanese Classification of Colorectal Carcinoma'.
On the other hand, in western countries, including
England and America, intramucosal epithelial tumors
are diagnosed only as dysplasia and adenocarcinoma is
diagnosed only if the tumor invades to submucosa be-
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" One reason for this is

that intramucosal epithelial tumors are clinically benign

yond the muscularis mucosae

and do not metastasize to the lung, liver or lymph nodes.
In this review, we compare the criteria for diagnosis of
colorectal intracpithelial tumors in Japan and in Western
countries and also describe the World Health Organiza-
tion (WHO) classification and Vienna classification of
these tumors™”,

Despite these differences in diagnostic criteria, endo-
scopic therapy, including endoscopic mucosal resection
(EMR) and endoscopic submucosal dissection (ESD) of
adenoma and eatly colorectal cancert, is performed wotld-
wide®”. Precise histopathological evaluation of these
lesions is important for the long-term success of these
therapies, as inappropriate endoscopic therapy causes lo-
cal recurrence of the tumor that may develop into fatal
metastasis. We describe the use and therapeutic limita-
tions of EMR and ESD and also show the importance
of detailed histopathological evaluation of specimens re-
sected by EMR and ESD. Moreovet, we reveal the propet
endoscopic method for obtaining approptiate specimens
for histopathological evaluation by EMR and ESD.

DIFFERENCES IN THE
HISTOPATHOLOGICAL DIAGNOSIS OF
COLORECTAL EPITHELIAL TUMORS
BETWEEN JAPAN AND WESTERN
COUNTRIES

The diagnostic criteria for colonic epithelial tumors vary
from country to country. In Japan, the terms “low-grade

adenoma,” “high-grade adenoma” and “intramucosal ad-
enocarcinoma” are used to describe intraepithelial tumors
based on their degrees of cytological or architectural
atypia, according to the Japanese colorectal cancer critetia
(Table 1)"". Intramucosal adenocarcinoma is characterized
by malignant glandular epithelium exhibiting a tubular or
papillary architecture or producing mucus. In contrast,
in Western countries, including England and America,
intraepithelial tumors are diagnosed only as dysplasia'’
and the term “adenocarcinoma” is used only if the tumor
invades the submucosa and accesses the muscularis mu-
cosac. In detail, “mild dysplasia,” “moderate dysplasia”
and “severe dysplasia” are used in England to classify
intraepithelial tumors according to the states of their nu-
clei, glandular patterns and interglandular spaces (Table
1), Mild dysplasia and moderate dysplasia are almost
similar to the Japanese definitions of low-grade and high-
grade adenoma, and severe dysplasia is almost identical to
the Japanese definition of adenocarcinoma. In America,
“low-grade adenoma” and “high-grade adenoma” are
used to describe intraepithelial tumors according to the
states of their crypts and nuclei (Table 1), Low-grade
adenoma is almost similar to the English categories of
mild and moderate dysplasia, while high-grade adenoma
is almost similar to the English category of severe dyspla-
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Table 1 The differences in the histopathological diagnosis of

colorectal intraepithelial tumors between Japan and Western
countries

Intramucosal epithelial tumor

Japan Low grade High grade adenoma Intramucosal
adenoma adenocarcinoma

United ~ Mild dysplasia Moderate dysplasia ~ Severe dysplasia

Kingdom

United Low grade dysplasia High grade

States dysplasia

sia. However, the WHO classification, which was revised
in 2010, defines dysplasia as histopathologically unequiv-
ocal neoplastic epithelium without evidence of invasive
growth'. The term “dysplasia” is thus only appropriate
when cytological and/or architectural features of neopla-
sia are present. The term “intramucosal adenocarcinoma”
is applied to lesions that show histological evidence of
invasion into the lamina propria or muscularis mucosa
but not into the submucosa.

The Vienna classification of gastrointestinal epithelial
neoplasia is represented as resolving the histopathologi-
cal diagnostic differences among other countries” and
applies to the diagnosis of both biopsy specimens and
resected specimens. Epithelial neoplastic lesions are clas-
sified as Categories 1 through 5. The detailed criteria are
as follows: Category 1, negative for neoplasia/dysplasia;
Category 2, indefinite for neoplasia/dysplasia; Category 3,
non-invasive low-grade neoplasia; Category 4, non-inva-
sive high-grade neoplasia; and Category 5, invasive neo-
plasia, including intramucosal carcinoma and submucosal
carcinoma or beyond. The revised Vienna classification
of gastrointestinal epithelial neoplasia was reported in
2002". This revised classification includes the intramuco-
sal carcinoma in category 4 instead of category 5, which
fits better with the possibility of endoscopic therapy of
this subtype of carcinoma. However, this Vienna classifi-
cation system is seldom used clinically in Japan.

The diagnostic criteria for submucosally invasive can-
cer also vary among countries. As submucosally invasive
cancer has a risk of metastasizing, it is generally treated
by sutgical resection wotldwide. However, the risk of me-
tastasis is reported to be about 10%". In Japan, the depth
of submucosal invasion is measured as part of the evalu-
ation of submucosally invasive cancer because it affects
the risk of metastasis to the lymph nodes'"! (Figure 1). The
depth of submucosal invasion is calculated as follows.
When the muscularis mucosae can be identified, it is used
as the baseline and the vertical distance from this line to
the deepest extent of invasion represents the submucosal
depth (Figure 2). When the muscularis mucosae cannot be
identified due to carcinomatous invasion, the most super-
ficial aspect of the submucosally invasive cancer is used as
the baseline and the vertical distance from this line to the
deepest portion is determined and defined as the depth of
submucosal invasion (Figure 3" The Japanese guide-
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When the muscularis mucosae can be identified

The depth of submucosal invasion

When the muscularis mucosae cannot be identified

The depth of submucosal invasion

Figure 1 The Japanese system for measuring the depth of submucosal
invasion in submucosally invasive cancer. When the muscularis mucosae
can be identified, it is used as the baseline and the vertical distance from this
line to the deepest extent of invasion represents the depth of submucosal inva-
sion. When the muscularis mucosae cannot be identified due to carcinomatous
invasion, the most superficial aspect of the submucosally invasive cancer is
used as the baseline and the vertical distance from this line to the deepest ex-
tent of invasion is the depth of submucosal invasion.
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Figure 2 A submucosally invasive cancer with identifiable muscularis
mucosae. A: Submucosal invasion (black box) with partial destruction of the
muscularis mucosae was detected by histological examination of hematoxylin
and eosin stained sections; B: The muscularis mucosae was identified. The
depth of submucosal invasion was 500 um (black arrow).

lines for colorectal cancer report the following risk fac-
tors for lymph node metastasis of submucosally invasive
colorectal cancer: (1) depth of submucosal invasion more
than 1000 pm; (2) lymphatic or venous invasion; (3) poor-
ly differentiated histology; (4) the vertical margin of the
resected specimen positive for cancer; and (5) grade 2 or
3 tumor cell buddinglm’“]. Evaluation of these risk factors
determines whether endoscopically resected submucosally
invasive cancer is further treated by surgical resection. In
Japan, submucosally invasive cancer in surgically resected
specimens is also classified clinically as SM1, SM2 or SM3
according to the degree of invasion into the submucosa''”.
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Figure 3 A submucosally invasive cancer with unidentifiable muscularis
mucosae. A: Submucosal invasion (black arrow) with complete destruction of
the muscularis mucosae was detected by histological examination of hema-
toxylin and eosin stained sections; B: Immunohistological staining for desmin
showed that the muscularis mucosae could not be identified. The depth of sub-
mucosal invasion was 3500 um (black arrow).

The phrase “massive submucosal invaded cancer,” which
is frequently used in clinical reports, is synonymous with
tumor invasion of SM2 or SM3 or with depth of submu-
cosal invasion of more than 1000 pm"™*™. For peduncu-
lated submucosally invasive cancer that has disrupted the
muscularis mucosae, the depth of submucosal invasion is
the distance between the deepest extent of the invasion
and a reference line defined as the boundary between the
tumor head and the pedicle, according to Haggitt’s clas-
sification”. When the cancer does not invade past the
reference line, it is defined as “head invasion” and has no
possibility of metastasis. When cancer has invaded above
this baseline, it is defined as “stalk invasion” and addi-
tional surgery should be considered to reduce the risk of
lymph node metastasis.

INDICATIONS FOR AND

THERAPEUTIC LIMITATIONS AND
HISTOPATHOLOGICAL EVALUATION OF
EMR AND PIECEMEAL EMR

EMR is generally performed for eatly colorectal cancers
wortldwide. The saline injection-assisted method was first
described by Rosenberg, who identified it as a safety fac-
tor for the removal of rectal and sigmoid polyps, and
was reintroduced by Tada ez a/'™™ in 1984. Most adeno-
mas and intramucosal cancers can be resected by EMR;

however, tumors greater than 20 mm in diameter are
considered difficult candidates for en bioc resection” ",
The rates of en bloc and complete resection have been
reported to be 62.85% and 58.66%, respectively”. The
rate of en bloc resection by EMR of tumors greater than
20 mm in diameter is especially insufficient (Table 2)"*,
Many additional injection solutions have been used to
achieve sustained mucosal elevation, definitive ex bloc
resection and prevention of perforation during EMR.
Hypertonic saline, glycerol, dextrose and fibrinogen in-
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Table 2 The rates of en bloc resection and local recurrence

of tumors larger than 20 mm in diameter treated by
endoscopic mucosal resection

Author Injection No. of Rate of en bloc Rate of local

solution cases resection (%) recurrence (%)
Saito et al" 228 33.0 14
Tanaka et al™ Glycerol 178 39.3 7.9
Tajika et al™ 104 48.1 15.4
Tishi et al™ NS 56 25.0 -
Kobayashi et al™! 56 37.5 214
Uraoka et al™ NS 44 20.5 18.6

Glycerol 39 231 15.2
Our data HA 85) 42.8 10

HA: Hyaluronic acid; NS: Not significant.

duce longer-lasting mucosal elevation than achieved by
normal saline (NS)***. Uraoka ¢ a/* demonstrated that
the rates of e bloc and complete resection by EMR were
improved by using glycerol rather than NS. Moreover,
the increased tumor-free margin achieved using glycerol
improved the rate of complete resection. Yamamoto ef
al®" first reported the efficacy of hyaluronic acid (HA)
for novel endoscopic resection of a large colorectal
polyp and this procedure was subsequently termed ESD.
We also demonstrated that 0.13% HA was effective for
achieving sustained mucosal elevation in resected porcine
colon and in living minipig colon. HA has been shown to
produce higher and more sustainable mucosal elevation
than achieved by NS”. However, some authors have
raised concerns about the theoretical carcinogenetic risk
of HAP”. This should be confirmed by further studies.
Bvaluation of en bloc resection is performed endo-
scopically, while complete resection is defined histo-
pathologically based on the tumor-free lateral and vertical
margins of the resected specimens. Although specimens
resected by EMR sometimes show positive margins
even if the tumor was successfully resected en bloc, most
of such tumors cause no local recurrence. Burning of
the resected specimens probably affects this situation.
However, some of these tumors recur locally. Therefore,
endoscopists are obligated to perform EMR with tumor-
free margins. In our department, we have adopted HA as
our injection liquid in order to improve our rate of com-
plete resection, especially of large tumors (Table 2).
When en bloc resection of the tumor by EMR fails,
piecemeal EMR is generally performed instead. Although
piecemeal EMR enables the removal of large colorectal
tumors, it has a high rate of local recurrence (7.9%-21.4%)
(Table 2). Most recurrent adenomas, including partial in-
tramucosal adenocarcinomas, can be cured by additional
endoscopic therapy™. If possible, the indications for
the use of piecemeal EMR should be examined carefully
before endoscopic therapy by magnifying endoscopy and
image-enhanced endoscopym’m. However, piecemeal
EMR does not allow for precise histopathological evalu-
ation in some cases; for example, partial submucosal
invasion in submucosally invasive cancer can be missed
in piecemeal-resected specimens. When the locus of
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Table 3 The rates of en bloc resection and complete

resection by endoscopic submucosal dissection

Author No. of Rate of en bloc Perforation Post-operative
cases resection (%) rate (%) bleeding rate (%)
Saito et al”! 1111 88.0 49 15
Toyonaga et al™ 468 98.9 15 1.5
Isomoto et al™ 292 90.1 8.2 0.7
Yoshida et al®™ 250 86.8 6.0 24
Fujishiro et al™ 200 91.5 10.4 1.0
Zhou et al® 74 93.2 8.1 13
Tanaka et al™ 70 80.0 10.0 14
Our recent data 410 92.6 41 1.9

submucosal invasion in submucosally invasive cancer is
destroyed by burning, the tumor may be misdiagnosed as
mucosal cancer, and when the positive vertical margin of
submucosal or lymphatic-venous invasion is burned, the
resection may misclassified as complete. In these cases,
the patient will not be advised to undergo additional sut-
gical resection, allowing recurrence a few years later™. Tn
some cases, recurrence may occur as lung, liver and/or
lymph node metastasis and these patients are very dif-
ficult to cute. Therefore, laparoscopic-assisted colectomy
(LAC) is regarded throughout the world as the standard
therapy for large colorectal tumors™ . However, as LAC
is more invasive than endoscopic treatment, ESD is still
performed in some ateas, especially in Japan.

INDICATIONS FOR AND THERAPEUTIC
LIMITATIONS AND COMPLICATIONS OF
ESD

In Japan and some other Asian as well as Western coun-
tries, ESD is reported to be an efficient treatment with a
high rate of e bloc resection for large colorectal tumors

and it is less invasive than LAC"™***, ESD allows removal
of large early colorectal cancer lesions but can be a time-

consuming procedure and carries a risk of perforation
higher than that of EMRP**I A list of situations in
which ESD is appropriate has been proposed by a Japa-
nese ESD specialist group™. These are, firstly, lesions
more than 20 mm in diameter for which endoscopic
therapy are indicated but for which en bloc resection by
snare EMR would be difficult and, secondly, lesions that
are suspected to be submucosally invasive, which should
be resected en bloc by ESD. Other lesions in addition to
these categories can also be candidates for ESD, includ-
ing mucosal lesions with fibrosis caused by prolapse due
to biopsy or peristalsis, local residual eatly cancer after
endoscopic resection, and sporadic localized tumors in
cases of chronic inflammation such as ulcerative colitis.
The rate of en bloc resection for large colorectal tumors
has been reported to be 80.0%-98.9% (Table 3)"*
However, the procedure has not been standardized due to
its associated technical difficulties. The colon is winding
in nature and has many folds. Moreover, the colonic wall
is thinner than the gastric wall. The main complications
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Figure 4 A submucosally invasive cancer with venous infiltration. A: A tumor graded 0-lla, measuring 20 mm, located in the ascending colon. The surface of the
tumor was slightly depressed (shown by indigo carmine dye); B: Magnifying endoscopy with NBI revealed Type C1/C2 according to Hiroshima classification™. The
tumor was diagnosed as shallow submucosally invasive cancer and endoscopic submucosal dissection (ESD) was performed; C: En bloc resection was performed.
The ESD operation time was 50 min; D: The histopathological diagnosis of the specimen resected by ESD was massive submucosally invasive cancer. The depth of
submucosal invasion was 1300 um and both a positive vertical margin of the tumor (black arrow) and venous infiltration (red arrow) were detected. The appropriate
depth of dissection allowed detection of the positive vertical margin and venous infiltration. Additional surgical intervention was performed and no residual tumor or
lymph node metastasis was detected. ESD: Endoscopic submucosal dissection; NBI: Narrow band imaging.

of ESD are postoperative perforation and hemorrhage, (42/410), which is similar to the rates reported in other
similar to those of EMR. In particular, the rate of per- studies on colorectal ESD (range: 9.2%-25.0%) ",
foration is higher for ESD than for EMR (1.5%-10.4%). Moreover, the proportion of massive submucosally
Perforation of the colon can cause fatal peritonitis. Most invasive cancers in these studies was reported to be
cases of perforation are treated conservatively by endo- 30.0%-58.3%""""), Massive submucosal invasion is not
scopic clipping, without urgent surgical intervention*", in fact an indication for colorectal ESD and EMR; how-
On the other hand, the rates of postoperative hemor- ever, endoscopic diagnosis of massive submucosally in-
rhage are similar for ESD and EMR. When hemor- vasive cancet is limited even when magnifying endoscopy
rhage occurs, endoscopic therapy, including endoscopic for pit pattern, narrow band imaging (NBI) and flexible
clipping, is performed and most cases can be managed spectral imaging color of enhancement (FICE) are per-
conservatively without blood transfusion. A safe strategy, formed. The sensitivity of detail-magnifying observa-
suitable knife, adoption of other equipment and animal tion for massive submucosally invasive cancer is only
training are necessary in order to minimize the complica- 63.8%0-84.8%"** ) Therefore, some number of massive

L : : 2] . .
tions, including perforation, of ESD™. submucosally invasive cancers may be diagnosed as mu-

cosal cancer or shallow submucosally invasive cancer and

IMPORTANCE OF THE scheduled for resection by ESD or EMR (Figure 4). The

probability of curative resection of submucosally invasive

HISTOPATHOLOGICAL EVALUATION OF cancer by ESD is influenced by vatious clinical features,

SUBMUCOSALLY INVASIVE CANCER IN including histopathological vertical margin, lateral margin
and venous-lymphatic invasion. The characteristics of
ESD SPECIMENS

the submucosally invasive cancers treated at our institu-
Submucosally invasive cancer can be resected by colorec- tion are as shown (Table 4). The average tumor size was
tal ESD. A multicenter study of 1111 colorectal ESDs 26.5 mm in the SM (submucosally invasive cancer) group
showed that 213 submucosally invasive cancers (19.1%, and 35.1 mm in the M group (P < 0.01). The ratio of
213/1111) were treated clinically by ESD". The rate of the number of tumors in the colon to that in the rectum
submucosally invasive cancer in our institution is 10.2% was 18:15 in the SM group, 87:57 in the M (intramucosal

K
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Figure 5 A submucosally invasive cancer with severe fibrosis. A: A tumor graded 0-lla, measuring 35 mm, located in the descending colon. The surface of the
tumor was slightly depressed. The tumor was diagnosed by magnifying endoscopy as shallow submucosally invasive cancer and endoscopic submucosal dissection
(ESD) was performed; B: Severe fibrosis was detected during ESD and was dissected with a scissor-type knife; C: En bloc resection was performed. The ESD opera-
tion time was 160 min. There was no perforation or postoperative hemorrhage; D: Histopathological diagnosis of the specimen resected by ESD was shallow submu-
cosally invasive cancer. The depth of submucosal invasion was 800 um, and there was severe fibrosis in the submucosa. ESD: Endoscopic submucosal dissection.

Table 4 Characteristics of colorectal tumors resected by

endoscopic submucosal dissection

SM M A P value
Number of tumors 33 144 157
Median age (yr) (range) 65.5 (46-83) 67.9 (48-87) 67.5 (39-87)
Male/female 21/12 86/58 81/76 NS

Tumor size (mm) 26.5 (10-60) 35.1 (10-130) 27.0 (10-80) P <0.01

(range)

Location 18:15 87:57 124:33 P <0.01

(colon/ rectum) SM:A

Morphology 14:19 32:112 12:145 P<0.01

(protruding/

superficial)

Operation time (min) 109 (20-240) 118 (30-420) 92 (10-300) NS

(range)

Severe Fibrosis (%) 18.1 5.5 6.3 P<0.05
SM:M

En bloc resection (%) 90.9 90.9 89.1 NS

Complete resection (%) 72.7 84 815 NS

Perforation (%) 6 7.6 1.9 NS

Postoperative 0 6.2 12 NS

hemorrhage (%)

ESD: Endoscopic submucosal dissection; SM: Submucosally invasive
cancer; M: Intramucosal cancer; A: Adenoma; NS: Not significant.

cancer) group and 124:33 in the A group. The propot-
tion of tumors in the rectum was higher in the SM group
than in the A (adenoma) group (P < 0.01). The ratio of
protruding tumorts to superficial tumors was significantly
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higher in the SM group (14:19) than in the M group
(32:112) or the A group (12:145) (P < 0.01). The rate of
severe fibrosis was higher in the SM group (18.1%) than
in the M group (5.5%) (P < 0.05) (Figure 5). One cause
of severe fibrosis is tumor invasion. However, mucosal
cancers (5.5%) and adenomas (6.0%) also showed severe
fibrosis in our study. Endoscopic biopsy sometimes leads
to severe fibrosis. Matsumoto ¢ /' showed that severe
fibrosis complicated ESD and was associated with perfo-
ration. The median operation time for the 7 cases in the
SM group with severe fibrosis was 147 min, which was
longer than that for those in the M group or the A group.
Severe fibrosis is difficult to dissect and it should be cau-
tioned that perforation may occur during dissection of
severe fibrosis. In our institution, a scissor-shaped knife
called the “clutch cutter” (Fujifilm Medical Co., Tokyo,
Japan) is used to dissect severe fibrosis with minimal risk
of perforation, as it can grasp, coagulate and cut a piece
of tissue without perioperative hemorrhage[48].

Among the submucosally invasive cancers, the aver-
age depth of submucosal invasion was 449 um (range:
120-950 pum) in the SM1 group and 5728 pum (range:
1100-8000 pm) in the SM2-3 group. In total, 7 cases of
venous invasion (21.2%) and 6 of lymphatic invasion
(18.1%) were detected in the SM1 and SM2-3 groups
(Table 5). In detail, the rates of venous invasion wete 7.6%
in the SM1 group and 30.0% in the SM2-3 group, and the
rates of lymphatic invasion were 15.3% in the SM1 group
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Table 5 Characteristics of submucosally invasive cancer

resected by endoscopic submucosal dissection

SM1 SM2-3 P value
Number of tumors 13 20
Tumor size (mm) (range) 30.7 (20-60) 23.7 (10-60) NS
Location 8:5 10:10 NS
(colon/ rectum)
Morphology 4:9 10:10 NS

(Is, Isp/ Ila, lic, Ta + Ic)

Operation time (min) (range) 121 (50-240) 98 (20-230) NS

Severe fibrosis (%) 153 20 NS
En bloc resection (%) 90.9 89.1 NS
Venous invasion (%) 1(7.6) 6 (30.0) NS
Lymphatic invasion (%) 2 (15.3) 4 (20.0) NS
Positive of horizontal margin (%) 3(23.0) 3 (15.0) NS
Positive of vertical margin (%) 1(7.6) 4 (20.0) NS
Perforation (%) 7.6 1.9 NS

SM: Submucosally invasive cancer.

and 20.0% in the SM2-3 group. Even in shallow submu-
cosally invasive cancers, it was necessary to dissect to the
appropriate submucosal depth for the precise detection
of venous and lymphatic invasion (Figure 5). If the depth
of dissection was too shallow, some cases of venous and
lymphatic invasion could not be detected; moreover, the
vertical margin could not be evaluated (Figure 6). There-
fore, the depth of dissection of colorectal ESD should
be caretfully considered.

CONCLUSION

In this review, we describe the different diagnostic crite-
ria for colonic epithelial tumors used around the world.
In brief, intramucosal adenocarcinoma is recognized in
Japan, while in Western countries adenocarcinoma is
diagnosed only if the tumor invades the submucosa and
accesses the muscularis mucosae.

Endoscopic treatment, including EMR and ESD, is
performed for adenomas and early colorectal cancers
worldwide. Precise histopathological evaluation is im-
portant for the long-term success of these therapies.
Inappropriate endoscopic therapy can lead to local recur-
rence of the tumor, which sometimes progresses to fatal
metastasis. Submucosally invasive cancer is sometimes
treated by ESD or EMR. In these cases, very precise his-
topathological evaluation should be performed in order
to determine the necessity of additional therapy, includ-
ing surgical resection.
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GENERAL INFORMATION
World Journal of Gastrointestinal Pathophysiology (World | Gastrointest

Pathophysiol, W]GP, online ISSN 2150-5330, DOI: 10.4291), is a
bimonthly, open-access (OA), peer-reviewed journal supported
by an editorial board of 296 experts in gastrointestinal patho-
physiology from 39 countries.

The biggest advantage of the OA model is that it provides
free, full-text articles in PDF and other formats for experts and
the public without registration, which eliminates the obstacle
that traditional journals possess and usually delays the speed
of the propagation and communication of scientific research
results.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels
of a country, a university, a center, a department, and even a
scientist, and build an important bridge for communication
between scientists and the public. As we all know, the signifi-
cance of the publication of scientific articles lies not only in
disseminating and communicating innovative scientific achie-
vements and academic views, as well as promoting the applica-
tion of scientific achievements, but also in formally recognizing
the “priority” and “copyright” of innovative achievements
published, as well as evaluating research performance and aca-
demic levels. So, to realize these desired attributes of WJGP
and create a well-recognized journal, the following four types
of personal benefits should be maximized. The maximization
of personal benefits refers to the pursuit of the maximum
personal benefits in a well-considered optimal manner without
violation of the laws, ethical rules and the benefits of others.
(1) Maximization of the benefits of editorial board members:
The primary task of editorial board members is to give a peer
review of an unpublished scientific article via online office
system to evaluate its innovativeness, scientific and practical
values and determine whether it should be published or not.
During peer review, editorial board members can also obtain
cutting-edge information in that field at first hand. As leaders
in their field, they have priority to be invited to write articles
and publish commentary articles. We will put peer reviewers’
names and affiliations along with the article they reviewed in the
journal to acknowledge their contribution; (2) Maximization of
the benefits of authors: Since WGP is an open-access journal,
readers around the world can immediately download and read,
free of charge, high-quality, peer-reviewed articles from WGP
official website, thereby realizing the goals and significance
of the communication between authors and peers as well as
public reading; (3) Maximization of the benefits of readers:
Readers can read or use, free of charge, high-quality peer-
reviewed articles without any limits, and cite the arguments,
viewpoints, concepts, theories, methods, results, conclusion or
facts and data of pertinent literature so as to validate the inno-
vativeness, scientific and practical values of their own research
achievements, thus ensuring that their articles have novel ar-
guments or viewpoints, solid evidence and correct conclusion;
and (4) Maximization of the benefits of employees: It is an
iron law that a first-class journal is unable to exist without first-
class editors, and only first-class editors can create a first-class
academic journal. We insist on strengthening our team culti-
vation and construction so that every employee, in an open, fair
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and transparent environment, could contribute their wisdom
to edit and publish high-quality articles, thereby realizing the
maximization of the personal benefits of editorial board mem-
bers, authors and readers, and yielding the greatest social and
economic benefits.

Aims and scope

The major task of WJGP is to report rapidly the most recent
results in basic and clinical research on gastrointestinal pathophy-
siology, including all aspects of normal or abnormal function
of the gastrointestinal tract, hepatobiliary system, and pancreas.
W]GP specifically covers growth and development, digestion,
secretion, absorption, metabolism and motility relative to the
gastrointestinal organs, as well as immune and inflammatory
processes, and neural, endoctine and circulatory control mechani-
sms that affect these organs. This journal will also report new
methods and techniques in gastrointestinal pathophysiological
research.

Columns

The columns in the issues of WJGP will include: (1) Editorial:
To introduce and comment on major advances and develop-
ments in the field; (2) Frontier: To review representative achieve-
ments, comment on the state of current research, and propose
directions for future research; (3) Topic Highlight: This column
consists of three formats, including (A) 10 invited review ar-
ticles on a hot topic, (B) a commentary on common issues of
this hot topic, and (C) a commentary on the 10 individual arti-
cles; (4) Observation: To update the development of old and
new questions, highlight unsolved problems, and provide stra-
tegies on how to solve the questions; (5) Guidelines for Basic
Research: To provide guidelines for basic research; (6) Guide-
lines for Clinical Practice: To provide guidelines for clinical
diagnosis and treatment; (7) Review: To review systemically
progress and unresolved problems in the field, comment on the
state of current research, and make suggestions for future work;
(8) Original Articles: To report innovative and original findings
in gastrointestinal pathophysiology; (9) Brief Articles: To briefly
report the novel and innovative findings in gastrointestinal
pathophysiology; (10) Case Report: To report a rare or typical
case; (11) Letters to the Editor: To discuss and make reply to
the contributions published in WGP, or to introduce and com-
ment on a controversial issue of general interest; (12) Book
Reviews: To introduce and comment on quality monographs
of gastrointestinal pathophysiology; and (13) Guidelines: To
introduce consensuses and guidelines reached by international
and national academic authorities wotldwide on basic research
and clinical practice in gastrointestinal pathophysiology.
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SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of

the authors except where indicated otherwise.

Biostatistical editing

Statisital review is performed after peer review. We invite an
expert in Biomedical Statistics from to evaluate the statistical
method used in the paper, including #test (group or paired
comparisons), chi-squared test, Ridit, probit, logit, regression
(linear, curvilinear, or stepwise), correlation, analysis of variance,
analysis of covariance, ez. The reviewing points include: (1)
Statistical methods should be described when they are used to
verify the results; (2) Whether the statistical techniques are sui-
table or correct; (3) Only homogeneous data can be averaged.
Standard deviations are preferred to standard errors. Give the
number of observations and subjects (7). Losses in observations,
such as drop-outs from the study should be reported; (4) Values
such as ED50, 1LD50, IC50 should have their 95% confidence
limits calculated and compared by weighted probit analysis
(Bliss and Finney); and (5) The word ‘significantly’ should be
replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any
potential bias, IWJGP requires authors of all papers to declare
any competing commercial, personal, political, intellectual, or
religious interests in relation to the submitted work. Referees
are also asked to indicate any potential conflict they might have
reviewing a particular paper. Before submitting, authors are
suggested to read “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Ethical Considerations in the
Conduct and Reporting of Research: Conflicts of Interest” from
International Committee of Medical Journal Editors ICMJE),
which is available at: http://www.icmje.org/ethical_4conflicts.
html.

Sample wording: [Name of individual] has received fees for
serving as a speaker, a consultant and an advisory board member
for [names of organizations|, and has received research fund-
ing from [names of organization]. [Name of individual] is an
employee of [name of organization]. [Name of individual] owns
stocks and shares in [name of organization]. [Name of indivi-
dual] owns patent [patent identification and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all
human studies have been reviewed by the appropriate ethics
committee or it should be stated clearly in the text that all per-
sons gave their informed consent prior to their inclusion in the
study. Details that might disclose the identity of the subjects
under study should be omitted. Authors should also draw atten-
tion to the Code of Ethics of the World Medical Association
(Declaration of Helsinki, 1964, as revised in 2004).
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Statement of human and animal rights
When reporting the results from experiments, authors should
follow the highest standards and the trial should comform to
Good Clinical Practice (for example, US Food and Drug Ad-
ministration Good Clinical Practice in FDA-Regulated Clinical
Trials; UK Medicines Research Council Guidelines for Good
Clinical Practice in Clinical Trials) and/or the World Medical
Association Declaration of Helsinki. Generally, we suggest
authors follow the lead investigator’s national standard. If doubt
exists whether the research was conducted in accordance with
the above standards, the authors must explain the rationale for
their approach and demonstrate that the institutional review
body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved
by the relevant research ethics committee or institutional review
board. If human participants wete involved, manuscripts must
be accompanied by a statement that the experiments were un-
dertaken with the understanding and appropriate informed
consent of each. Any personal item or information will not be
published without explicit consents from the involved patients.
If experimental animals were used, the materials and methods
(experimental procedures) section must clearly indicate that
approptiate measures were taken to minimize pain or discomfort,

and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively,
and start each of the following sections on a new page: Title
Page, Abstract, Introduction, Materials and Methods, Results,
Discussion, Acknowledgements, References, Tables, Figures,
and Figure Legends. Neither the editors nor the publisher
are responsible for the opinions expressed by contributors.
Manuscripts formally accepted for publication become the per-
manent property of Baishideng Publishing Group Co., Limi-
ted, and may not be reproduced by any means, in whole or in
part, without the written permission of both the authors and
the publisher. We reserve the right to copy-edit and put onto
our website accepted manuscripts. Authors should follow the
relevant guidelines for the care and use of laboratory animals of
their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting
of clinical trials, we endorse the policy of the International
Committee of Medical Journal Editors to refuse to publish
papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now
available, to our knowledge, is http://www. clinicaltrials.gov
sponsored by the United States National Library of Medicine
and we encourage all potential contributors to register with it.
However, in the case that other registers become available you
will be duly notified. A letter of recommendation from each
author’s organization should be provided with the contributed
article to ensure the privacy and secrecy of research is protected.

Authors should retain one copy of the text, tables, photo-
graphs and illustrations because rejected manuscripts will not be
returned to the author(s) and the editors will not be responsible
for loss or damage to photographs and illustrations sustained
during mailing,

Online submissions

Manuscripts should be submitted through the Online Submis-
sion System at: http://www.wjgnet.com/2150-53300ffice/.
Authors are highly recommended to consult the ONLINE
INSTRUCTIONS TO AUTHORS (http://www.wjgnet.
com/2150-5330/¢_info_20100316080008.htm) before atte-
mpting to submit online. For assistance, authors encountering
problems with the Online Submission System may send an email
describing the problem to wjgp@wjgnet.com, ot by telephone:
+86-10-59080038. If you submit your manuscript online, do not
make a postal contribution. Repeated online submission for the
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MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must
be submitted using word-processing software. All submissions
must be typed in 1.5 line spacing and 12 pt. Book Antiqua with
ample margins. Style should conform to our house format.
Required information for each of the manuscript sections is as
follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should
be provided.

Authorship: Authorship credit should be in accordance with
the standard proposed by International Committee of Medical
Journal Editors, based on (1) substantial contributions to con-
ception and design, acquisition of data, or analysis and inter-
pretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the
version to be published. Authors should meet conditions 1, 2,
and 3.

Institution: Author names should be given first, then the com-
plete name of institution, city, province and postcode. For ex-
ample, Xu-Chen Zhang, Li-Xin Mei, Department of Pathology,
Chengde Medical College, Chengde 067000, Hebei Province,
China. One author may be represented from two institutions, for
example, George Sgourakis, Department of General, Visceral,
and Transplantation Surgery, Essen 45122, Germany; George
Sgourakis, 2nd Surgical Department, Korgialenio-Benakio Red
Cross Hospital, Athens 15451, Greece.

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang I, Fu JF, Zou CC, Hong F and
Wu XM designed the research; Wang CL, Zou CC, Hong F and
Wu XM performed the research; Xue JZ and Lu JR contributed
new reagents/analytic tools; Wang CL, Liang L and Fu JF
analyzed the data; and Wang CL, Liang L. and Fu JF wrote the

papet.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g,, Supported by
National Natural Science Foundation of China, No. 30224801.

Correspondence to: Only one corresponding address should
be provided. Author names should be given first, then author
title, affiliation, the complete name of institution, city, postcode,
province, country, and email. All the letters in the email should
be in lower case. A space interval should be inserted between
country name and email address. For example, Montgomery
Bissell, MD, Professor of Medicine, Chief, Liver Center, Gas-
troenterology Division, University of California, Box 0538, San
Francisco, CA 94143, United States. montgomery.bissell@ucsf.
edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number,

e.g., Telephone: +86-10-59080039 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts
are acknowledged in each manuscript, and reviewers of articles
which were not accepted will be acknowledged at the end of
each issue. To ensure the quality of the articles published in
WGP, reviewers of accepted manuscripts will be announced
by publishing the name, title/position and institution of the re-
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Instructions to authors

viewer in the footnote accompanying the printed article. For ex-
ample, reviewers: Professor Jing-Yuan Fang, Shanghai Institute
of Digestive Disease, Shanghai, Affiliated Renji Hospital,
Medical Faculty, Shanghai Jiaotong University, Shanghai, China;
Professor Xin-Wei Han, Department of Radiology, The First
Affiliated Hospital, Zhengzhou University, Zhengzhou, Henan
Province, China; and Professor Anren Kuang, Department of
Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu,
Sichuan Province, China.

Abstract

There are unstructured abstracts (no less than 256 words) and
structured abstracts (no less than 480). The specific require-
ments for structured abstracts are as follows:

An informative, structured abstracts of no more less 480
words should accompany each manuscript. Abstracts for original
contributions should be structured into the following sections.
AIM (no more than 20 words): Only the purpose should be
included. Please write the aim as the form of “To investigate/
study/...; MATERIALS AND METHODS (no less than 140
words); RESULTS (no less than 294 words): You should present
P values where appropriate and must provide relevant data to
illustrate how they were obtained, e.g. 6.92 £ 3.86 s 3.61 £ 1.67,
P < 0.001; CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text

For articles of these sections, original articles, rapid communi-
cation and case reports, the main text should be structured
into the following sections: INTRODUCTION, MATERIALS
AND METHODS, RESULTS and DISCUSSION, and should
include appropriate Figures and Tables. Data should be pre-
sented in the main text or in Figures and Tables, but not in both.
The main text format of these sections, editorial, topic highlight,
case report, letters to the editors, can be found at: http://www.
wijgnet.com/2150-5330/g_info_20100316080000.htm.

Illustrations

Figures should be numbered as 1, 2, 3, ex., and mentioned clearly
in the main text. Provide a brief title for each figure on a separate
page. Detailed legends should not be provided under the figures.
This part should be added into the text where the figures are
applicable. Figures should be either Photoshop or Illustrator
files (in tiff, eps, jpeg formats) at high-resolution. Examples can
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf;
http://www.wignet.com/1007-9327/13/4891.pdf; http://
www.wjgnet.com/1007-9327/13/4986.pdf; http://www.
wignet.com/1007-9327/13/4498.pdf. Keeping all elements
compiled is necessary in line-art image. Scale bars should be
used rather than magnification factors, with the length of the
bar defined in the legend rather than on the bar itself. File na-
mes should identify the figure and panel. Avoid layering type
directly over shaded or textured areas. Please use uniform
legends for the same subjects. For example: Figure l Patholo
gical changes in atrophic gastrms after treatment. A: . ; Ce
vy D B Frool G Lllere Tt is our prmclple to pubhsh hlgh
resolution-figures for the pnnted and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ez., and mentioned
clearly in the main text. Provide a brief title for each table.
Detailed legends should not be included under tables, but rather
added into the text where applicable. The information should
complement, but not duplicate the text. Use one horizontal line
under the title, a second under column heads, and a third below
the Table, above any footnotes. Vertical and italic lines should be
omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted.
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‘P < 0.05, "P < 0.01 should be noted (P > 0.05 should not be
noted). If there are other series of P values, °P < 0.05 and ‘P <
0.01 are used. A third series of P values can be expressed as ‘P
< 0.05 and P < 0.01. Other notes in tables or under illustrations
should be expressed as 'F, °F, ’F; or sometimes as other symbols
with a superscript (Arabic numerals) in the upper left corner. In
a multi-curve illustration, each curve should be labeled with @, o,
m, 0, A, A\, e, in a certain sequence.
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