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Abstract
BACKGROUND 
Differential diagnosis of colorectal intramucosal tumors from invasive adenocar-
cinoma is important in clinical practice due to the different risks of lymph node 
metastasis and different treatment options. The phenomenon of a colorectal 
adenoma with part of the gland entering the submucosa is known as pseudoin-
vasion of the adenoma, which is a major challenge for pathological diagnosis. It is 
essential to raise awareness of colorectal adenoma with submucosal pseudoin-
vasion clinically to avoid overtreatment.

CASE SUMMARY 
We describe a case of rectal adenoma with submucosal pseudoinvasion in a 48-
year-old man. The patient was admitted to Jinhua People's Hospital due to a 
change in stool habit for 5 d. We performed colonoscopy, and the results 
suggested a submucosal bulge approximately 1.0 cm × 1.0 cm in size in the rectum 
8 cm from the anal verge, with red surface erosion. Ultrasound colonoscopy was 
also performed and a homogeneous hypoechoic mass about 0.52 cm × 0.72 cm in 
size was seen at the lesion, protruding into the lumen with clear borders and 
invading the submucosa. Endoscopic surgery was then performed and the 
pathological specimen showed a tubular adenoma with high-grade intraepithelial 
neoplasia (intramucosal carcinoma) involving the adenolymphatic complex. In 
addition, we performed a literature review of rectal tubular adenoma with 
submucosal pseudoinvasion to obtain a deeper understanding of this disease.

CONCLUSION 
The aim of this study was to improve awareness of this lesion for clinicians and 
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pathologists to reduce misdiagnosis.

Key Words: Colorectal adenoma; Submucosal pseudoinvasion; Ultrasound endoscopy; Pathological 
diagnosis; Treatment; Case report
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Core Tip: Colorectal adenoma with submucosal pseudoinvasion has only been studied in a small number of 
small cases in the current national and international literature. At present, endoscopists diagnose our 
patient's lesion by electronic staining endoscopy (NBI), magnification endoscopy and ultrasound en-
teroscopy. A more accurate diagnosis of the depth of infiltration was obtained by pathological support. 
And if the pathologist misjudges, it will lead to overtreatment in clinical practice.

Citation: Chen D, Zhong DF, Zhang HY, Nie Y, Liu D. Rectal tubular adenoma with submucosal pseudoinvasion 
misdiagnosed as adenocarcinoma: A case report. World J Gastrointest Surg 2022; 14(12): 1418-1424
URL: https://www.wjgnet.com/1948-9366/full/v14/i12/1418.htm
DOI: https://dx.doi.org/10.4240/wjgs.v14.i12.1418

INTRODUCTION
Both neoplastic and non-neoplastic epithelium of the mucosa may enter the submucosa for some reason, 
a phenomenon known as pseudoinvasion or misplaced epithelium of the submucosa. When part of the 
gland of a colorectal adenoma mistakenly enters the submucosa, it is called pseudoinvasion of the 
adenoma[1]. The incidence of colorectal adenoma with submucosal pseudoinvasion is low, and those 
occurring in the rectal region are extremely rare, with few reports in the national and international 
literature. The definitive diagnosis relies mainly on pathological support[2]. If the pathologist 
misjudges, this will lead to overtreatment in clinical practice. Here we present a case of rectal adenoma 
with submucosa pseudoinvasionin order to benefit both patients andpractitioners.

CASE PRESENTATION
Chief complaints
A 48-year-old man was admitted to Jinhua People's Hospital on June 29, 2021 due to change in stool 
habit for 5 d.

History of present illness
His symptoms started 5 d previously and were accompanied by a change in stool habit (yellow, thin, 
pasty stools 3-5 times a day, without mucus and blood). No significant change in body weight was 
noted.

History of past illness
The patient had a history of surgery for hypofractionated adenocarcinoma of the stomach 6 mo ago. 
According to the World Health Organization (WHO) Classification of Digestive System Tumor, 
hypofractionated adenocarcinoma is defined as the cancer cells are short columnar or indefinite, 
arranged in small nests or strands, and basically without glandular tube structure.

Personal and family history
The patient had no relevant personal and family history.

Physical examination
On examination, his abdomen was soft, old surgical scars were visible in the upper abdomen, and no 
pressure pain, rebound pain, or masses were found.

Laboratory examinations
Laboratory examinationsshowed that routine blood, urine, stool, liver and kidney function, carcinoem-
bryonic antigen, alpha-fetoprotein and carbohydrate antigen 199 were all within the normal range.

https://www.wjgnet.com/1948-9366/full/v14/i12/1418.htm
https://dx.doi.org/10.4240/wjgs.v14.i12.1418
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Imaging examinations
The patient was advised to undergo abdominal enhanced computed tomography (CT) and colonoscopy, 
and the results of colonoscopy on July 1, 2021 suggested a submucosal bulge approximately 1.0 cm × 1.0 
cm in the rectum 8 cm from the anal verge, with red surface erosion (Figure 1A). Narrow band imaging 
(NBI) and magnification colonoscopy showed uneven caliber and distribution of blood vessels. Type2B 
was considered according to JNET staging (Figure 1B).

MULTIDISCIPLINARY EXPERT CONSULTATION
Ultrasound colonoscopy was performed on July 1, 2021 and a homogeneous hypoechoic mass about 
0.52 cm × 0.72 cm in size was seen at the lesion, protruding into the lumen with clear borders and 
invading the submucosa (Figure 1C). CT on June 30, 2021 (enhancement of two sites) showed a nodule 
in the posterior rectal wall (Figure 1D and E).

FINAL DIAGNOSIS
Postoperative pathological results in our hospital [rectal endoscopic submucosal dissection (ESD) 
specimen] showed moderately differentiated adenocarcinoma with significant hyperplasia of lymphoid 
tissue, about 1.0 cm × 0.8 cm in size, infiltrated to the submucosa. No cancer thrombus was seen in the 
vasculature, and the surrounding cut edge was not involved approximately 200 µm from the basal cut 
edge. Immunohistochemical results were as follows: CD10 (-), CD56 (-), CDX2 (+), CgA (-), CK20 (+), 
CK7 (-), EGFR (1+), Ki67 (30%+), P53 (missense expression), and Syn (-).

In order to quickly improve the pathological understanding of early GI tumors in our hospital and 
better carry out our ESD surgery, the pathological specimen was sent to the Department of Pathology of 
the Second Affiliated Hospital of Zhejiang University School of Medicine and the results suggested 
(rectal ESD specimen) tubular adenoma with high-grade intraepithelial neoplasia (intramucosal 
carcinoma) involving the adenolymphatic complex. No clear vascular invasion was seen. The horizontal 
and vertical margins were negative (Figure 1F-I). Based on the above pathological findings, the patient 
was advised to undergo repeat colonoscopy. A follow-up colonoscopy on January 12, 2022 showed post-
rectal scar formation and no local recurrence. A repeat pelvic MRI on April 12, 2022 suggested post-
rectal changes and no lymphatic metastases were found.

TREATMENT
After full communication with the patient and obtaining his consent, ESD was performed on July 5, 
2021.

OUTCOME AND FOLLOW-UP
One year after ESD, colonoscopy showed a postoperative scar in the rectum without local recurrence 
(Figure 1J).

DISCUSSION
Pseudoinvasion or misplaced epithelium of the submucosa was first described by Muto et al[3] in 1972 
and its characteristic histological manifestation was defined as the mislocation of non-neoplastic or 
adenomatous epithelium into the submucosa for some reasons. Its predilection is in the sigmoid colon, 
accounting for about 85% of cases, followed by the descending colon, accounting for about 10%, and the 
rectum is relatively uncommon[2]. The average age of patients is 60 years for men and 56 years for 
women, similar to the average age of patients with common adenomatous polyps, with a male to female 
ratio of 3:1. Single lesion resection or local excision was effective, with no recurrence or metastasis at 
follow-up[3]. In 2006, a national colorectal cancer screening program was launched in the United 
Kingdom, and as the program progressed, an increasing number of difficult cases emerged, among 
which the differential diagnosis of epithelial malposition of colonic adenoma and adenocarcinoma was 
the most difficult. Therefore, an Expert Board was established to analyze and discuss the pathologies 
with diagnostic doubts. The percentage of misplaced epithelium diagnosed by the original pathologists 
increased from 30.6% to 80.3%, indicating that pathologists lack sufficient knowledge of this pathology 
and a number of misdiagnoses occurred[4]. This is undoubtedly a major challenge in clinical and 
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Figure 1 Clinical data of the patient with rectal tubular adenoma and submucosal pseudoinvasion. A: Normal colonoscopy showing Is-type lesion; 
B: Narrow band imaging magnification colonoscopy; C: Ultrasound colonoscopy image; D: Posterior rectal wall in the venous phase showing the lesion; E: Posterior 
rectal wall in the arterial phase showing the lesion; F: The epithelial tumors seen microscopically are glandular ductal and sieve shaped with a high-grade 
heterogeneous morphology. The tumors are located in the lymphatic interstitium rich in lymphoid follicles. The lymphoid interstitium is located in the deep mucosal 
and submucosal layers with smooth and well-defined borders, H&E × 200 magnification; G: Immunohistochemistry CK20 (+), magnification × 200; H: 
Immunohistochemistry CDX2 (+), magnification × 200; I: Immunohistochemistry Ki67 (30%+), magnification × 200; J: Colonoscopy results after the operation.

pathological diagnosis.
Colorectal adenoma with submucosal pseudoinvasion has only been studied in a small number of 

cases in the current national and international literature. The morphological patterns were sorted and 
categorized in a limited number of cases, and two patterns of pseudoinvasion were summarized[5,6]. 
One type is lobulated, defined as a submucosal neoplastic gland forming a lobulated or nested mass. 
This type is more prevalent in the sigmoid colon with leptomeningeal lesions. The mechanism of onset 
may be increased luminal pressure due to intestinal contractility and repeated physical injury due to 
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traction, or tip torsion due to intestinal peristalsis, impaired blood flow, and subsequent entry of the 
gland into the submucosa through a relaxed mucosal muscle gap or weak area. Therefore, this type of 
pseudoinvasion may occur with ruptured glandular necrosis and hemorrhage, causing an inflammatory 
reaction and fibrosis[1,2,5,7]. The other type is lymphoglandular complex-like, in which the adenoma 
participates in the formation of a lymphoglandular complex into the submucosa, which can mimic 
invasive adenocarcinoma with lymphatic metastasis, with broad-based elevated lesions being the most 
common[5]. The available case studies show that almost all adenomas with pseudoinvasion have a 
maximum diameter greater than 10 mm, which means that there is a correlation between the size of the 
adenoma and the presence of submucosal pseudoinvasion. It can be inferred that even in the absence of 
excessive pressure or mechanical force, adenomas can easily enter the submucosa through the mucosal 
weak zone when they exceed a certain size[1,4,5,8]. When diagnosing colorectal adenoma with 
submucosal pseudoinvasion, it is important to be alert to the possibility that both patterns of pseudoin-
vasion components may have direct true infiltration in the submucosa, which should be treated as 
invasive adenocarcinoma, and therefore the pathology report needs to reflect the presence or absence of 
true infiltration[9]. In addition to the pathomorphological features of interest, in a small number of case 
studies of submucosal pseudoinvasion[6], immunohistochemical testing was performed and a Ki-67 
positivity index of 25%-80% was found. P53 showed a wild-type pattern in positive cells within 
adenoma tissue and a missense mutation pattern in tumor tissue within a pooled lymph node that 
continued with a region of high-grade heterogeneous hyperplasia in one case.

The principles of the treatment options for colorectal adenoma with submucosal pseudoinvasion are 
consistent with those for colorectal intramucosal tumors, with endoscopic mucosal resection or ESD 
being the mainstay. Colorectal intramucosal tumors are defined as tumor infiltration confined to the 
mucosal layer (M-stage carcinoma). Those infiltrating into the submucosal layer without invading the 
intrinsic muscular layer are called submucosal carcinoma (SM-stage carcinoma)[10]. Those infiltrating 
into the upper 1/3, middle 1/3, and lower 1/3 of the submucosal layer are defined as SM1-stage 
carcinoma, SM2-stage carcinoma, and SM3-stage carcinoma, respectively[11]. The WHO classification of 
gastrointestinal tumors describes colorectal carcinoma as "epithelial malignant tumors originating from 
the colorectum which are diagnosed as cancer when they penetrate the mucosal muscle and infiltrate 
into the submucosa"[9]. Colorectal intramucosal tumors and invasive adenocarcinoma both have 
significantly different risks in terms of local recurrence and lymph node metastasis[12,13]. The absence 
of lymph node as well as vascular metastasis in intramucosal carcinoma is an absolute indication for 
endoscopic treatment. The percentage of lymph node metastasis from tumor infiltration to the 
superficial submucosa (SM1) is only 3.3%. Therefore, it can be a relative indication for endoscopic 
treatment. However, a rigorous pathological evaluation is required to determine whether lymphatic and 
vascular infiltration is present, and the need for additional surgical procedures will be determined on a 
situational basis. A previous report[14] showed no significant difference in the efficacy of endoscopic 
and surgical treatment for intramucosal and superficial submucosal carcinoma. For highly infiltrative 
submucosal lesions, additional surgery is required for submucosal infiltrations of 1000 µm or more[15].

Our patient's rectal lesion was diagnosed based on the morphology, vascular configuration, and 
surface structure in terms of pathological type by plain endoscopy, electronic staining endoscopy (NBI), 
and magnification endoscopy. A more direct diagnosis of the depth of infiltration was obtained 
vertically by ultrasound enteroscopy. Ultrasound can clearly display the structure of each layer of the 
colorectal wall and accurately determine the depth of lesion invasion and infiltration of surrounding 
organs[16-18]. Although crystal violet staining is suitable for the precise diagnosis of glandular duct 
openings in the pit pattern, it is currently not recommended in vivo due to its toxicity; therefore, it was 
not performed in this patient. After comprehensive evaluation, the preoperative lesion was considered 
to be superficial submucosal invasive carcinoma, and endoscopic ESD surgery is still indicated. 
Endoscopic surgery was performed after fully informing the patient of his condition and obtaining his 
consent. The postoperative pathological findings showed specific changes that led us to misdiagnose it 
as an invasive moderately differentiated adenocarcinoma. Fortunately, the pathological staging, basal 
cut margins, depth of submucosal invasion, and vascular invasion of this lesion did not suggest the 
need for additional surgery and did not result in overtreatment. The lesion was found to be a rare high-
grade tubular adenoma of the rectum with pseudoinvasion of the submucosa only after late review of 
the pathology. To date, no effective clinical adjuvant examination has been availableto confirm whether 
the lesion is pseudoinvasion or not[2,4,14,19], and the definitive diagnosis still relies to a great extent on 
the pathologists' knowledge of its pathology.

CONCLUSION
The aim of this study was to improve the awareness of clinicians and pathologists regarding this type of 
lesion, in order to reduce the probability of misdiagnosis as invasive adenocarcinoma and avoid 
overtreatment.
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