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Abstract 

Bladder cancer usually forms a papillary structure. Progression along the cavity or 

membranous structures surrounding the bladder, rectum, or retroperitoneum without 

formation of a discrete mass is rare. We here present two patients with duodenal obstruction 

caused by retroperitoneal progression of bladder cancer, in both of whom computed 

tomography revealed bladder and rectal wall thickening with a malignant target sign, 

thickened mesorectal fascia with abnormal tissue stranding, and increased perirectal fat 

density. Both cancers progressed despite treatment, as indicated by faint abnormal tissue 

stranding and increased retroperitoneal fat density along the retromesenteric plane from the 

pelvis to the duodenum. Subsequently, both patients developed obstruction in the horizontal 

portion of the duodenum, still without formation of a mass lesion. These two patients 

highlight the challenges associated with retroperitoneal invasion by bladder cancer in the 

absence of a mass lesion and underscore the importance of considering cancer progression in 

patients with bowel obstruction, even when there is no obvious mass lesion and/or only minor 

retroperitoneal findings. Progression along the retromesenteric plane may be the key pathway 

via which progressive bladder cancer results in duodenal obstruction without or with a minor 

mass lesion. 

 

Keywords: Bladder cancer, retroperitoneal progression, duodenal obstruction, 

retromesenteric plane 

 

Introduction 

Bladder cancer, the commonest urinary tract malignancy, usually progresses to form a 

papillary structure. Progression along the pelvic wall and membranous structures surrounding 

the bladder, rectum, or retroperitoneum in the absence of a discrete mass is rare. We here 

present two patients who developed duodenal obstruction as a result of retroperitoneal 

progression of bladder cancer. 
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Patient 1 

The first patient was a 67-year-old man with a 6-month history of dyschezia and more 

recent dysuria. Initial contrast-enhanced computed tomography (CECT) revealed thickening 

of the right bladder (Fig. 1) and rectal walls along with a malignant target sign, which 

comprised alternating layers of hyper-enhancement in the mucosa, submucosa, and adventitia 

rectalis with hypo-enhancement in the muscular layers [1]. Thickening of the mesorectal 

fascia with abnormal tissue stranding and increased perirectal fat density were also evident; 

however, no abnormality was detected in the retroperitoneum or duodenum. Initial pelvic 

magnetic resonance imaging (MRI) revealed thickening of the rectal wall and mesorectal 

fascia, with low signal intensity on T2-weighted imaging and high signal intensity on 

diffusion-weighted imaging (Fig. 2). These findings suggested bladder cancer with invasion 

of the rectum and mesorectal fascia and obstruction of the rectum. 

After conservative treatment of the rectal obstruction, the patient underwent 

transurethral resection of the bladder tumor (TURBT). Examination of hematoxylin and eosin 

(HE)-stained sections of the TURBT specimen revealed diffuse cancer cell growth with 

sporadic muscular invasion (Fig. 3). The clinical stage was cT3aN0M0. The patient 

subsequently underwent neoadjuvant chemotherapy with gemcitabine/carboplatin followed by 

total cystectomy; pathological examination of the operative specimen revealed no residual 

tumor. However, at his 6-month follow-up visit he reported progressive abdominal distension. 

CECT revealed gastric and duodenal dilation, suggesting duodenal obstruction (Fig. 4). Mild 

abnormal tissue stranding was also observed in the right retroperitoneum along the 

retromesenteric plane from the pelvis to the duodenum (Fig. 5). 

Esophagogastroduodenoscopy revealed no abnormalities in the mucosal layer and endoscopic 

ultrasonography showed preservation of the layered structure of the duodenal wall with no 

definite evidence of a mass lesion. An endoscopic biopsy was negative for malignancy. A 

subsequent laparotomy biopsy of the duodenum and examination of the HE-stained specimen 

revealed sporadic cancer cells distributed in a semi-linear pattern. These findings were 

consistent with those of the TURBT specimen and tumor recurrence was diagnosed. 
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Examination of E-cadherin immunostained sections showed loss of E-cadherin expression, 

suggesting epithelial-mesenchymal transition (EMT) of the cancer cells. He died of cancer 1 

month after this biopsy. 

 

Patient 2 

The second patient was a 75-year-old man who presented with a 1-month history of 

difficult and painful urination. A CT revealed a locally advanced, invasive, bladder cancer 

with rectal stenosis caused by a thickened left bladder wall, thickening of the mesorectal 

fascia with abnormal tissue stranding, and increased perirectal fat density. No abnormalities 

were detected in the retroperitoneum or duodenum. Histological confirmation of malignancy 

was obtained from a TURBT specimen collected prior to treatment. However, cautery-related 

changes in the specimen obliterated details of the tumor’s characteristics (Fig. 6). The clinical 

stage was cT4bN1M0. A colostomy was constructed to manage the patient’s developing rectal 

obstruction, after which he received chemoradiotherapy for 6 months. He then developed 

vomiting. CECT revealed an obstruction in the horizontal portion of the duodenum. 

Additionally, minor abnormal tissue stranding was observed along the retromesenteric plane 

from the pelvis to the duodenum. Thickening of the bladder wall, mesorectal fascia, and rectal 

wall were observed; the latter exhibiting alternating layers of hypo- and hyper-enhancement 

(Fig. 7). Esophagogastroduodenoscopy and endoscopic ultrasonography revealed no 

abnormalities in the mucosa or other layered structures of the duodenum. In particular, there 

was no evidence of a definite mass lesion. The patient died of cancer 1 month later. 

 

Discussion 

Bladder cancer typically presents as a superficial tumor localized to the bladder. 

Approximately 20% of affected patients present with muscular wall invasion, fewer than 5% 

with locally advanced (i.e., clinically extravesical) disease, and approximately 5% with 

clinically apparent metastatic disease [2]. 

In both of the present patients, CT and MRI revealed increased intrapelvic fat density, 
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thickening of the bladder and rectal walls and mesorectal fascia with abnormal tissue 

stranding, and a malignant target sign in the rectum. The latter sign, which denotes cancer 

infiltration, comprises hyper-enhancement of the mucosa and submucosa (i.e., the inner layer 

of the intestine), and of the adventitia rectalis, subserosa, and serosa, if applicable (i.e., the 

outer layer) [1]. With progressive cancer infiltration over time and the eventual development 

of homogeneous thickening of the intestinal wall, the presence of a malignant target sign can 

indicate development of ileus [1]. CECT images may also show lesions without definite 

contiguity; absence of mass formation; and few, minor, or no retroperitoneal abnormalities. 

These findings are characteristic of tumor spread across the bladder wall to the rectum and are 

similar to those found in association with other cancers with discohesive growth patterns such 

as diffuse gastric cancer and lobular breast cancer [3]. They can also occur in rare types of 

bladder cancer that develop scirrhous-like metastases, including high-grade urothelial cancer 

with a marked EMT, as was the case with our first patient. EMT is associated with loss of 

epithelial characteristics and development of motility, invasiveness, and an ability to migrate 

while retaining expression of cell-adhesion molecules, including E-cadherin [4, 5]. These 

characteristics can lead to rapid and wide-spread retroperitoneal progression without 

formation of a mass. Although detailed histological information was not available in our 

second patient, the similarities in imaging findings between the patients led us to infer that his 

tumor was poorly or undifferentiated and had a discohesive growth pattern. 

Most duodenal obstruction associated with malignancy results from contiguous spread 

from cancers of the pancreas or gallbladder. Secondary involvement of the duodenum or 

adjacent retroperitoneum is common with metastases from lung cancer, renal cell carcinoma, 

malignant melanoma, and lobular breast cancer; however, development of obstruction is not 

[6]. Duodenal obstruction is rarely caused by a noncontiguous isolated lesion from bladder 

cancer, obstructive lesions usually being accompanied by subtle retroperitoneal abnormal 

tissue stranding, as was the case with both of our patients. In a previous report of bladder 

cancer with duodenal obstruction, a metastatic infiltrative retroperitoneal soft tissue mass 

encasing the second/third portion of the duodenum was identified in the absence of any other 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



5 

 

retroperitoneal abnormalities [6], whereas in another report the cancer extended from the 

bladder to the pancreas via the retroperitoneum, as evidenced by soft tissue stranding in the 

retroperitoneum [7]. As in the latter report, in both of our patients the initial CT revealed no 

abnormalities in the retroperitoneum or around the duodenum, whereas subsequent CTs after 

development of duodenal obstruction showed mild abnormal tissue stranding along the 

retromesenteric plane from the pelvis to the duodenum. The absence of a definite mass lesion 

or destruction of the layered structure of the duodenal wall suggested retroperitoneal 

progression of bladder cancer. The retromesenteric plane surrounds the horizontal portion of 

the duodenum and pancreas and extends to the pelvic region [8-10]. Once a cancer has 

infiltrated into and progressed along this plane, it can spread and progress around the 

horizontal portion of the duodenum, thus causing duodenal obstruction without formation of a 

mass lesion, especially when EMT has been detected in the primary tumor. 

In conclusion, our findings highlight the poor prognosis of patients with high 

histological grade, high stage, and rapidly progressive non-mass-forming bladder cancer 

combined with thickening of the mesorectal fascia, abnormal tissue stranding or sheet 

formation in the pelvis and retromesenteric plane, presence of the malignant target sign in the 

rectum, and of those with pathologically proven high-grade urothelial cancer with marked 

evidence of EMT. Such patients appear to be highly prone to non-mass-forming progression 

in the retroperitoneal space and consequent duodenal obstruction. 
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Figure Captions 

Fig. 1 Initial contrast-enhanced computed tomography image (Patient 1) 

Thickening of the right bladder wall is visible (black arrowheads). Rectal wall thickening is 

also visible, with layers of alternate hypo- and hyper-enhancement, and a malignant target 

sign (white arrow). Thickening of the mesorectal fascia (white arrowhead) with abnormal 

tissue stranding and increased perirectal fat density is also visible. 

 

Fig. 2 Initial magnetic resonance imaging (Patient 1) 

Sagittal T2-weighted image (a) showing thickening of the bladder wall (black arrowhead) and 

outer rectal layer (black arrows) with low signal intensity, which suggests a fibrous 

component. Axial diffusion-weighted image (b) showing increased signal intensity in the 

bladder (white arrowhead), inner rectal layer (white arrow), and thickened mesorectal fascia 

(gray arrowhead). 

 

Fig. 3 Pathological findings (Patient 1) 

Photomicrographs of sections from a specimen obtained by transurethral resection of the 

bladder tumor. (a) Hematoxylin and eosin- (HE) stained low-power field image showing a 

diffuse growth pattern. (b) HE-stained low-power field image showing some sporadic 

intramuscular cancer cell invasion. (c) HE-stained high-power field image showing some 

signet-ring cell formation (arrows). (d) Photomicrographs of sections from a laparotomy 

biopsy specimen of the duodenum. HE-stained high-power field image showing sporadic 

distribution of cancer cells in a semi-linear pattern (arrows). (e) E-cadherin immunostained 

high-power field image showing absence of E-cadherin expression. 

 

Fig. 4 Contrast-enhanced computed tomography (Patient 1) after development of abdominal 

distention.  

Dilation of the stomach and duodenum (a), suggestive of duodenal obstruction in the 

horizontal portion is visible (b, c, black arrows). Mild abnormal tissue stranding is visible in 
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the right retroperitoneum (b–d, black arrow heads). 

 

Fig. 5 Axial contrast-enhanced computed tomography image (Patient 1) after development of 

abdominal distention. 

Actual image (a) and schematic depiction of the same image (b). Minor abnormal tissue 

stranding (yellow area) without formation of a definite mass can be seen along the 

retromesenteric plane (blue area). The pink line represents the parietal peritoneum; areas “C” 

and “D” are the ascending colon and duodenum, respectively. 

 

Fig. 6 Pathological findings (Patient 2) 

Photomicrograph of section from a specimen obtained via transurethral resection of the 

bladder tumor (HE-stained low-power field image) showing intramuscular invasion by poorly 

differentiated cancer cells (arrows). Cautery-related changes have obliterated the details. 

 

Fig. 7 Coronal (a) and axial (b–d) contrast-enhanced computed tomography images from 

Patient 2 after the patient had presented with vomiting 

Obstruction of the horizontal portion of the duodenum (a, b, white arrows) and mild abnormal 

tissue stranding in the retroperitoneum from the pelvis to the duodenum (b, c, black 

arrowheads) are visible. A thickened bladder wall (d, gray arrowhead) with a malignant target 

sign in the rectum (d, black arrow) and thickened mesorectal fascia (d, white arrowheads) are 

also visible. 
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