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Abstract

Early colorectal cancers are defined as invasive tumors that are lim-
ited to the mucosal layer or submucosal layer (SM), regardless of 
the presence or absence of lymph node (LN) metastasis. The report-
ed incidence of LN metastasis of SM1 colon cancers is 0 - 5.9%, 
but the incidence in SM2 and SM3 colon cancers could be as high 
as 11.3 - 25.0%, and risk factors for LN metastasis include depth 
of SM invasion, growth patterns (polypoid or non-polypoid), his-
tological sub-classification (moderate or poor differentiation) and 
regional lymphatic and vascular invasion. Among colorectal can-
cers with non-polypoid growth, the malignant potential is higher 
for depressed, than polypoid types, even for small tumors. Herein, 
we describe a patient with small, depressed-type early colon cancer 
with extensive LN metastasis and superficial SM invasion (pSM 
450 μm). Six courses of chemotherapy with mFOLFOX6 and be-
vacizumab reduced the size of the LN metastases, thus eliciting a 
partial response (PR) according to the response evaluation criteria 
in solid tumors (RECIST).
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Introduction

Most early colon cancers are polypoid type, which undergo 

the adenoma–carcinoma sequence and have relatively slow 
growth rates. However, non-polypoid types of early colon 
cancer grow rapidly [1] and are classified as slightly elevat-
ed, lateral spreading tumors (LST) and depressed types [2]. 
Some non-polypoid cancers might arise de novo in the ab-
sence of an association with adenoma [3]. Flat or depressed 
types of early colon cancer have been identified in Japan, and 
the malignant potential of these types might be higher than 
that of early polypoid colon cancers [4]. Moreover, the inci-
dence of submucosal layer (SM) invasion is higher in early 
colon cancers with depression (IIc, IIc+IIa, and IIa+IIc), 
than without depression or in the elevated type (Ip, Isp, and 
Is) [5]. One report indicates that the rates of SM invasion 
are 2.1%, 0.05%, 8.2% and 29.5% for polypoid, small flat 
adenoma, LST and depressed lesions, respectively [2]. Kudo 
et al. reported that vertical invasion of the SM between the 
muscularis mucosae and muscularis propria could be sepa-
rated into three grades (SM1, SM2 and SM3: infiltration into 
the upper, middle and lower thirds of the SM, respectively) 
and this classification has been useful for treating early colon 
cancers [6]. A retrospective study of surgically removed SM 
colon cancers found that lymph node (LN) metastasis is sig-
nificantly associated with the level of tumor invasion within 
the submucosa [7]. The rates of LN metastasis for tumors 
invading the upper (SM1), middle (SM2), and lower (SM3) 
thirds of the SM, are 2%, 9%, and 35%, respectively [7]. 
Cancers limited to the mucosal layer or SM1 can be safe-
ly and curatively treated by endoscopic mucosal resection 
(EMR) based on these results. Many investigators have dem-
onstrated that LN metastasis is closely associated with depth 
of SM invasion, type of growth (polypoid or non-polypoid), 
lymphovascular invasion and histological sub-classification 
at the deepest invaded portion [3, 8-10]. Generally, poorly 
differentiated carcinomas have a high risk of LNs metastasis 
as well as distant metastasis [11].

This report described a 52-year-old man diagnosed with 
a small (pSM 450 μm) invasive, histologically mixed (mod-
erately and poorly differentiated) lesion of depressed type 
early colon cancer with extensive LNs metastasis. Chemo-
therapy with mFOLFOX6 (Fluorouracil, 5-FU; Leucovorin, 
LV; oxaliplatin, L-OHP) plus bevacizumab elicited a partial 
response (PR) in extensive LN metastatic tumors.

Manuscript accepted for publication April 11, 2011

aDepartment of Gastroenterology, Aichi Medical University School of 
 Medicine, 21 Karimata, Yazako, Nagakute-cho, Aichi 480-1195, Japan
bDepartment of Surgery, Aichi Medical University School of Medicine, 
 21 Karimata, Yazako, Nagakute-cho, Aichi 480-1195, Japan
cCorresponding author: Naotaka Ogasawara, 
 Email: nogasa@aichi-med-u.ac.jp

doi:10.4021/gr304w

  131                                     132



Gastroenterology Research  •  2011;4(3):131-137Kawamura et al

Articles © The authors   |   Journal compilation © Gastroenterol Res and Elmer Press™   |   www.gastrores.org

Case Report
   

A 52-year-old man with no significant medical history pre-
sented with a tumor of the left cervix. A physical examina-
tion by computed tomography (CT) revealed that the tumor 
on the left side of the neck comprised a complex of swollen 
left cervical and clavicular LNs (Fig. 1). The CT findings 
simultaneously revealed swollen colic, abdominal periaortic, 
inferior mesenteric and surrounding LNs (Fig. 1). Positron 
emission tomography (PET)/CT finding revealed that these 
LNs were hot lesions (Fig. 2). Laboratory results included an 
elevated serum CEA level of 16.9 ng/mL and a CA19-9 level 
of 109 U/mL. A biopsy of the swollen left clavicular LNs re-
vealed moderately and poorly differentiated adenocarcinoma 
and immunohistochemical staining revealed caudal type ho-
meobox transcription factor 2 (Cdx2) protein and cytokera-
tin 20 (CK20) protein expression (Fig. 3). The pathological 
findings indicated that the swollen LNs were metastatic co-
lon cancer tumors. Subsequent colonofiberscopy uncovered 
depressed type (IIa+IIc) small sigmoid colon cancer with a 
diameter of 10 mm (Fig. 4). The pit pattern in the central por-
tion of cancer indicated the VI type according to Kudo’s clas-
sification [6] (Fig. 4). Endoscopic ultrasonography (EUS) 
indicated that the tumor occupied mainly the mucosal layer 
and had not penetrated the deep SM. Upper gastroendoscopy 
confirmed the absence of neoplastic lesions and cancers in 
the esophagus and stomach. For certainly diagnosing the pri-
mary lesion of LNs metastasis, endoscopic mucosal dissec-

tion (EMR) of the tumor was performed. Histopathological 
findings showed that the colon cancer was moderately and 
poorly differentiated adenocarcinoma that had invaded the 
shallow SM to a depth of 450 μm from the muscular layer 
of the mucosa stained by immunohistochemistry of desmin 
(pSM 450 μm) and revealed lymphovascular permeation of 
the peritumoral submucosa (Fig. 5). According to the TNM 
classification (International Union Against Cancer (UICC)), 
or the General Rules for Clinical and Pathological Studies on 
Cancer of the Colon, Rectum and Anus of the Japanese Soci-
ety for Cancer of the Colon and Rectum [12], the colon can-
cer was diagnosed as stage IV (T1N2M1) or stage IV (pSM 
450 μm, N3, M1), respectively. Therefore, the patient was 
treated with mFOLFOX6 (5-FU: 600 mg bolus injection on 
day 1 and a continuous 46-hour infusion of 4,000 mg from 
day 1 to day 2; LV: 300 mg on day 1; L-OHP: 100 mg on day 
1) and bevacizumab (300 mg on day 1), every 2 weeks. After 
6 courses of this regimen, CT (Fig. 6) and PET/CT (Fig. 7) 
findings revealed smaller metastatic LNs and decreased lev-
els of tumor markers CEA and CA19-9. The status of the LN 
metastatic tumors was evaluated as a partial response (PR) 
according to the guidelines of the Response Evaluation Cri-
teria in Solid Tumors (RECIST).

Discussion
  
Advances in endoscopic instrumentation and techniques 

Figure 1. Whole body CT (computed tomography) shows mass of swollen left cervical (A) and supra-
clavicular (B) LNs. CT findings also indicate enlarged abdominal periaortic, inferior mesenteric and sur-
rounding (C), and colic (D) LNs (arrowheads). However, CT findings do not indicate sigmoid colon tumor.
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Figure 2. Whole body positron emission tomography (PET)/CT scan (A) shows hot lesions of multiple LN metastases 
to left cervix and left supraclavicular fossa (B) as well as enlarged left abdominal periaortic, inferior mesenteric and 
surrounding (C) and colic (D) LNs. The PET/CT and CT findings are identical (Fig. 1).

Figure 3. Biopsy specimen of swollen left clavicular LN. Cells are poorly differentiated adenocarcinoma. (A) HE 
staining (original magnification, × 100). Immunostaining shows that cancerous cells have nuclear expression of Cdx2 
protein (B), intense and widespread positivity for CK20 protein (C) and negative immunostaining for CK7 (D).
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Figure 4. Colonoscopic findings: (A); indigo carmine contrast spray (B and C) demonstrate depressed type lesion 10 
mm in diameter with distinct margins and marginal elevation (IIa+IIc type); crystal violet contrast spray (D) reveals pit 
pattern in central portion of tumor indicating VI type.

Figure 5. Histological examination shows moderately and poorly differentiated adenocarcinoma without adenoma 
component, indicating de novo development (A). Immunohistochemistry of desmin shows cancerous invasion of 
shallow SM to 450 μm from muscular layer of mucosa (B). Lymphovascular permeation of peritumoral submucosal 
lymphatics (C). Higher magnification of C (D). Original magnification: A, B, and C × 100; D × 200.
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Figure 6. Whole body CT after 6 courses of chemotherapy (mFOLFOX6 and bevacizumab) shows smaller or disap-
peared metastatic LNs (arrow heads). Left cervical (A) and left supraclavicular (B) LNs. Abdominal periaortic, inferior 
mesenteric and surrounding (C), and regional colic (D) LNs.

Figure 7. After 6 courses of the chemotherapy (the combination of mFOLFOX6 and bevacizumab), whole body PET/
CT scan (A) demonstrates that the left cervical metastatic LNs (B) and the abdominal periaortic LNs are reduced in 
size and the intensity of hot lesions is obviously decreased (C). The regional colic LNs (D) are not recognized as hot 
lesions.
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have increased the rates at which early colorectal carcinomas 
(defined as tumors with invasion limited to the mucosa or 
submucosa) are detected and have led to a considerable in-
crease in the number of endoscopically removed tumors [6, 
13]. Early colon cancers are defined as “invasive carcinoma 
that has not spread beyond the SM, regardless of the presence 
of blood-borne or lymphatic metastasis for the TNM classi-
fication, these lesions are represented as T1NxMx” [14]. The 
classification of submucosal neoplastic lesions of the colon 
has been developed mainly in Japan [6, 15], and SM inva-
sion generally comprises SM1, SM2 and SM3 (invasion of 
the upper, middle and lower thirds of the SM, respectively) 
[6]. This classification has been indispensable for treating 
small invasive lesions of the SM, because LN metastasis is 
closely associated with depth of SM invasion [3, 8-10]. The 
reported incidence of LN metastasis in SM1 colon cancers is 
0 - 5.9%, but that in SM2 and SM3 colon cancers could be as 
high as 11.3 - 25.0% [4, 5]. The incidence of LN metastasis is 
low in SM1 colon cancers, and LN metastasis-positive SM1 
colon cancers are considered to be associated with regional 
lymphatic or venous invasion [3, 8-10], which is uncommon 
and can only be confirmed in resected specimens by EMR or 
during surgery. The incomplete endoscopic resection of SM1 
cancers with regional lymphatic or venous invasion, as well 
as SM2 and SM3 cancers is associated with a high complica-
tion rate of LN metastasis, and often requires additional sur-
gery including lymphadenectomy for curative treatment. The 
SM in surgically resected specimens can be accurately di-
vided into three regions (SM1, SM2 and SM3), because the 
entire SM between the muscularis mucosae and muscularis 
propria is obvious. However, the SM of endoscopically re-
sected specimens cannot always be accurately separated into 
three regions, because they can contain muscularis muco-
sae and some SM, but not muscularis propria. Therefore, the 
relative conventional classification for SM depth, which as-
sumes division into three equal portions, could be confirmed 
only in surgically resected specimens. Thus, the relative con-
ventional classification of SM depth is considered virtually 
irrelevant to endoscopically resected specimens. A novel, ab-
solute classification of the depth of SM invasion has recently 
been developed in Japan to resolve these issues, and Kita-
jima et al. have described correlations between lymph node 
metastasis and the depth of SM invasion by colorectal can-
cers [16]. The rate of lymph node metastasis of pedunculated 
SM invasive colorectal cancers is 0% for head invasion and 
for stalk invasion when the depth of SM invasion is < 3000 
μm and lymphatic invasion is negative. The rate of lymph 
node metastasis of non-pedunculated SM invasive colorec-
tal cancers is also 0% when the depth of SM invasion is < 
1,000 μm. These findings clarified the rates of lymph node 
metastasis in SM invasive colorectal cancers according to 
SM depth, and might also contribute to defining therapeutic 
strategies for such cancers. Therefore, whether the SM depth 
of colorectal cancers is less or more than 1000 μm is critical 

and SM invasive colon cancers are presently being treated 
according to this standard. Early colon cancers are consid-
ered to progress in two ways. The first is the relatively slow 
proliferation of adenoma demonstrated by polypoid growth 
that eventually becomes malignant. This type of cancer pro-
gression is called the adenoma–carcinoma sequence and it 
is considered to be the main pathway of progression. The 
second is the more controversial rapid and deep cancerous 
invasion caused by non-polypoid growth that arises de novo 
and which is not associated with the adenoma–carcinoma se-
quence [3]. The second type of progression was found in our 
patient. Non-polypoid colon neoplastic lesions are grossly 
classified as slightly elevated (small flat adenoma), later-
ally spreading (LST) and depressed [2]. Kariya et al. first 
described the depressed type of early colon cancers in 1977 
[17]. These tend to be invasive even when small [18], and 
they are more malignant than flat adenomas. The incidence 
of SM invasion by early colon cancers is higher with depres-
sion (IIc, IIc+IIa, and IIa+IIc), than without depression or in 
the elevated type (Ip, Isp, and Is) [5]. One report indicates 
that the rates of SM invasion are 2.1%, 0.05%, 8.2%, and 
29.5% for polypoid, small flat adenoma, LST, and depressed 
lesions, respectively [2]. Therefore, depressed lesions should 
always be treated carefully. Lesions confined to the mucosa 
or that only slightly invade the SM can be removed by EMR 
techniques. Additional surgical resection would be required 
for resected specimens with histological findings of massive 
SM invasion or vessel permeation to avoid a high risk of 
recurrence or metastasis [2]. In general, poorly differentiated 
adenocarcinomas are generally considered to have a high 
risk of LN metastasis, as well as distant metastasis [11]. It 
is possible that the poorly differentiated carcinoma spreads 
to the submucosa rapidly and more extensively [11]. One re-
port has described distant metastasis to the liver and lung in 
early invasive colorectal cancer, but all of these had been 
associated with primary tumors in the rectum, a sessile type 
configuration, SM3 level of invasion, and positive regional 
lymphatic invasion [3]. The risk factors for metastasis in-
cluded depressed type, deep SM invasion (SM2 or SM3) 
and regional lymphovascular permeation. Our patient had a 
small and depressed type (IIa+IIc) of early colon cancer. His-
tological findings indicated that the cancer was poorly and 
moderately differentiated with shallow SM invasion (pSM 
450 μm) that was surmised as SM1. According to a previous 
report, the incidence of LN metastasis in SM1 colon cancer 
is extremely low. However, lymphovascular permeation of 
the peritumoral submucosa is one risk factor for LN metasta-
sis. The surprising findings in our patient were the extensive 
metastases despite the size of the tumor, and the high level 
of involvement, namely the cervical, clavicular, abdominal 
periaortic, inferior mesenteric and surrounding LNs. Accord-
ing to the TNM classification or the General Rules for Clini-
cal and Pathological Studies on Cancer of the Colon, Rectum 
and Anus of the Japanese Society for Cancer of the Colon 
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and Rectum [12], our patient was diagnosed with stage IV 
(T1N2M1), or stage IV (pSM 450 μm, N3, M1) at initial ex-
amination. Although some reports have described early co-
lon cancers that have invaded the shallow SM with extensive 
LN metastasis, they are extremely rare [19, 20]. Six courses 
of chemotherapy with mFOLFOX6 and bevacizumab ad-
ministered as described [21], reduced these metastatic LNs 
and gradually decreased tumor markers of CEA and CA19-9. 
The status of the LN metastatic tumors was evaluated as a 
partial response (PR) according to RECIST.

In conclusion, we initially found suspicious metastatic 
LNs, the origin of which was confirmed by CT, PET and 
gastrointestinal endoscopy as colon cancer that had slightly 
invaded the shallow SM. Generally, colon cancers of up to 
1,000 μm invasion rarely cause LN metastasis. We recom-
mend that colonoscopy should be performed precisely to 
detect small and flat depressed lesions, since the possibil-
ity of distant metastasis even from small lesions should be 
considered.
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