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Abstract. Urothelial carcinoma of the urinary tract is the 
seventh most commonly diagnosed cancer in men and the 10th 
most common when both genders are considered. The most 
common site of malignancy in the urinary tract is the bladder. 
Radical cystectomy with urinary diversion is considered the 
best treatment option for patients with advanced urothelial 
bladder cancer. The most common long‑term complication of 
urinary diversion is the deterioration of renal function, mainly 
caused by uretero‑enteric strictures. Malignant neoplasms 
of the appendix are rare and metastatic involvement of the 
appendix during the course of any neoplastic disease is very 
rare. The current study presents a unique case of a 67‑year‑old 
man with urothelial cancer metastasis to the appendix, which 
was accidentally detected in an inflamed appendix removed 
during surgical treatment of an uretero‑enteric stricture after 
radical cystectomy. To the best of our knowledge, bladder 
cancer metastasis to the appendix has not been previously 
reported as the first manifestation of dissemination. This case 
report provides evidence expanding the spectrum of known 
forms of metastatic urothelial carcinoma and may help in the 
development of guidelines for the surveillance and treatment 
of bladder cancer.

Introduction

Urothelial carcinoma is the most common histological type 
of carcinoma of the urinary tract. The bladder is the most 
frequent site of malignancy in the urinary tract. Bladder cancer 

is the seventh most commonly diagnosed cancer in men and 
the tenth most common for both genders combined (1). Radical 
cystectomy is considered the best treatment option for patients 
with advanced urothelial bladder cancer and remains the stan‑
dard of care for muscle‑invasive bladder cancer and high‑risk 
nonmuscle‑invasive disease (1‑10). Systematic follow‑up after 
radical treatment allows for proper diagnosis of possible 
surgical complications and is also important in the context 
of the potential spread of the disease. The most common 
complications associated with surgical urinary diversion after 
radical cystectomy include uretero‑enteric strictures, which 
may lead to deterioration of renal function (2). Detection of 
urothelial cancer metastases during follow‑up after radical 
treatment is important, as it is associated with poor prog‑
nosis  (1,7). Malignant neoplasms of the appendix are rare 
and metastatic involvement of the appendix during the course 
of any neoplastic disease is very rare (8,11‑13). The current 
study presented the case of a patient whose first metastasis of 
urothelial carcinoma was found to involve the appendix.

Case report

A 67‑year‑old male patient with a history of hypercholesterol‑
emia, and no other comorbidities, was referred to the urologist 
for hematuria in September 2021. The patient underwent trans‑
urethral resection of the bladder tumor and was diagnosed with 
pT2 high‑grade urothelial bladder cancer. The patient was then 
referred to the Department of Urogenital Cancer at the Maria 
Skłodowska‑Curie National Research Institute of Oncology 
(Warsaw, Poland). Computed tomography (CT) performed in 
October 2021 due to the diagnosis of muscle‑invasive bladder 
cancer detected a neoplastic infiltration of the anterior wall of 
the urinary bladder, measuring ~13x49 mm, extending beyond 
the bladder wall, with no lymphadenopathy or metastatic 
changes in parenchymal organs or bones (Fig. 1). The patient 
received neoadjuvant treatment consisting of four courses of 
gemcitabine and cisplatin chemotherapy, followed by a cysto‑
prostatectomy in March 2022. During the cystoprostatectomy, 
the Bricker technique of urinary diversion was used, which 
involves spatulating the ends of the ureters and suturing each 
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ureter separately to the end of an isolated intestinal loop, the 
so‑called Bricker loop, the other end of which is used as a 
urostomy (5). There were no clinical or intraoperative indica‑
tions for additional removal of the appendix; therefore, the 
appendix was left in place. 

The postoperative histopathological examination showed 
high‑grade pT3a urothelial carcinoma of the urinary bladder. 
The first postoperative CT scan showed no local recurrence and 
no lymphadenopathy or metastases in the parenchymal organs 
or bones (Fig. 2). The patient remained under observation with 
no signs of progression of the disease. Regular CT scans were 
performed every 3 months and other supportive examina‑
tions were performed as part of the oncological follow‑up. In 
March 2023, the patient was readmitted to the Department of 

Urogenital Cancer at the Maria Skłodowska‑Curie National 
Research Institute of Oncology (Warsaw, Poland) for suspected 
uretero‑enteric strictures and bilateral hydronephrosis. The 
patient qualified for surgical treatment. The last CT scan before 
the planned surgery (performed in January 2023) revealed no 
recurrence or metastasis of urothelial carcinoma. Laparotomy 
was performed, during which an inflammatory infiltration was 
found intraoperatively, absorbing the junctions of the ureters 
with the Bricker loop and the appendix. The appendix was 
located in close proximity to the Bricker loop, but not in direct 
contact with it; the surrounding tissues were inflamed. This 
finding suggested appendicitis accompanying the ureteral 
strictures. Macroscopically, there was no suspicion of cancer 
recurrence. The ureters were resected and implanted into 
the Bricker loop. The inflamed appendix was removed and 
submitted for histopathological examination, which revealed 
neoplastic cells arranged in irregular nests or single cells 
within the subserosal connective tissue (Fig. 3). Neoplastic 
cells showed high‑grade nuclear features, such as nuclear 
pleomorphism, hyperchromasia, a high nuclear‑to‑cytoplasm 
ratio and mitotic figures (Fig. 4). The following immuno‑
profile was observed: p40d (+), cytokeratin (CK)AE1/AE3 
[CKAE1/3 (+)], CK high molecular weight (+), CK5/6 (+), 
CK20 (‑), CK7 (‑), caudal‑type homeobox transcription 

Figure 2. First postoperative CT scan. (A) No local recurrence, no lymphade‑
nopathy, no metastases in the parenchymal organs or bones. (B) The arrow 
indicates the Bricker loop.

Figure 1. Preoperative CT scan. Neoplastic infiltration of the anterior wall 
of the urinary bladder, measuring ~49 mm in its greatest dimension, marked 
with a yellow bar. Figure 3. Histopathological results of the removed appendix. Neoplastic 

cells arranged in irregular nests or single cells within the appendiceal subse‑
rosal connective tissue (hematoxylin and eosin; magnification, x40; scale 
bar, 500 µm).

Figure 4. Histopathological results of the removed appendix. High‑grade 
nuclear features and mitotic activity (hematoxylin and eosin; magnification, 
x400; scale bar, 50 µm).
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Figure 7. Immunohistochemical results of the removed appendix. The 
neoplastic cells show expression of (A) GATA binding protein 3, (B) S100 
calcium binding protein P and (C) Ki‑67 with ~30% positive nuclei (magnifi‑
cation, x400; scale bar, 50 µm).

Figure 6. Immunohistochemical results of the removed appendix. Negative 
expression for (A)  CK20, (B)  CK7 and (C)  caudal‑type homeobox 
transcription factor 2 (magnification, x400). CK, cytokeratin.

Figure 5. Immunohistochemical results of the removed appendix. The neoplastic cells show expression of (A) p40d, (B) CKAE1/AE3, (C) CK high molecular 
weight and (D) CK5/6 (magnification, x400; scale bar, 50 µm). CK, cytokeratin.
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factor 2 (‑), GATA binding protein 3 [GATA‑3 (+)], S100 calcium 
binding protein P (‑), Uroplakin III (‑), insulinoma‑associated 
protein  1 (‑), Synaptophysin (‑), Chromogranin (‑), pros‑
tate‑specific acid phosphatase (‑) and antigen Ki‑67 [Ki‑67 (+)] 
with ~30% positive nuclei (Figs. 4‑9A). A pronounced retrac‑
tion artifact was present; therefore, vascular invasion was 
excluded by immunohistochemistry [CD34 (‑), CD31 (‑); 
Fig. 9B and C]. All immunohistochemistry protocols were 
performed according to the instructions of the manufacturer 
and staining platforms. The details of all antibodies used are 
provided in Table I. Ultimately, the neoplasm's morphology, in 
correlation with immunohistochemical results, corresponded 
to a cancer metastasis to the appendix, primarily of urothelial 
origin. The differential diagnosis included colorectal cancer, 
neuroendocrine neoplasms and prostate cancer.

The first follow‑up CT scan performed in April 2023 
showed progression of the disease: Foci of sclerotic 
remodeling were found in the vertebrae, ribs and pelvis 
(suggestive of metastasis; Fig. 10A), though no local recur‑
rence, lymphadenopathy or hydronephrosis were observed. 
The metabolically active nature of the changes observed 
on the CT scan was confirmed by a bone scintigram (data 
not shown), which diagnosed multifocal active metastasis to 
the skeletal system. For this reason, the patient qualified for 
four cycles of chemotherapy (consisting of gemcitabine and 
carboplatin) and received bisphosphonates as prophylaxis 
to prevent bone loss and reduce the risk of skeletal‑related 
events. After four cycles of chemotherapy, the patient 
underwent four cycles of maintenance treatment with 
avelumab immunotherapy. Follow‑up computed tomography 
examinations performed in December 2023 revealed further 
progression of the disease (Fig. 10B). The patient's general 
health gradually deteriorated and the patient did not return 
for further therapy.

Figure 8. Immunohistochemical results of the removed appendix. Negative expression for (A) uroplakin III, (B) insulinoma‑associated protein 1, (C) synapto‑
physin and (D) chromogranin by (magnification, x400).

Figure 9. Immunohistochemical results of the removed appendix. Negative 
expression for (A)  prostate‑specific acid phosphatase, (B)  CD34 and 
(C) CD31 by (magnification, x400).
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Discussion

Patients who undergo cystectomy require long‑term monitoring 
for disease recurrence and evaluation of urinary diversion 

function. As far as oncological observation is concerned, there is 
no clearly defined protocol for carrying out control examinations. 
The Guidelines of the European Association of Urology point 
out that current surveillance protocols are based on recurrence 
patterns obtained only from retrospective series, most of which 
employ different follow‑up regimens and imaging techniques (1).

Deterioration of renal function is the most common 
long‑term complication of urinary diversion, affecting up 
to 35% of patients, mainly due to uretero‑enteric strictures 
(UES) (2,3). The incidence of UES ranges in the literature from 
2.6 to 13%, depending, among other factors, on the surgical 
technique. According to data analyzed by Ericson et al (4), 
which included 279 open and 689 robotic cystectomies, UES 
occurred in 9.3% of patients who underwent open cystectomy, 
11.3% after robotic cystectomy with extracorporeal urinary 
diversion and 13.0% after robotic intracorporeal cystectomy. 
Known risk factors for UES include an elevated body mass 
index, anastomotic technique, preoperative chemotherapy and 
early complications of Clavien‑Dindo grade ≥III. Preoperative 
chemotherapy administration is an independent predictor of 
stricture formation (5). The most commonly used method of 
treating UES is open surgery due to its high success rate, though 
at the cost of significant morbidity. Endourological procedures 
are associated with a lower risk of complications, but a higher 
risk of recurrence in long‑term follow‑up. Robotic‑assisted 
surgery for UES offers success rates comparable to open 
surgery while reducing surgical morbidity (6).

It is generally thought that bladder cancer most likely 
spreads to distant organs via the lymphatic system. Detection 
of lymph node metastases is an important prognostic factor 
for patient survival and the need for adjuvant therapy (1,8,10). 
Previous reports emphasize the role of lymphangiogenesis and 

Table I. Details of immunohistochemical staining. 

Protein	 Cat. no.	 Clone	 Dilution	 Supplier	 Platform

p40d	 6A784	 DAK‑p40	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis
CKAE1/AE3	 IR053	 AE1/AE3 colne	 Ready to use	 Dako; Agilent Technologies, Inc.	 Autostainer
CKHMW	 IR051	 34βE12	 Ready to use	 Dako; Agilent Technologies, Inc.	 Autostainer
CK5/6	 IR780	 D5/16 B4	 Ready to use	 Dako; Agilent Technologies, Inc.	 Autostainer
CK20	 IR777	 Ks20.8	 Ready to use	 Dako; Agilent Technologies, Inc.	 Autostainer
CK7	 IR619	 OV‑TL 12/30	 Ready to use	 Dako; Agilent Technologies, Inc.	 Autostainer
CDX‑2	 6A080	 DAK‑CDX2	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis
GATA‑3	 7107749001	 L50‑823	 Ready to use	 Roche Diagnostics	 BenchMark
S100P	 06523935001	 16/f5	 1:500	 Roche Diagnostics	 Manual
Uroplakin III	 64119232001	 SP73	 Ready to use	 Roche Diagnostics	 Ventana BenchMark
INSM1	 G2922	 A‑8	 1:500	 Santa Cruz Biotechnology, Inc.	 Manual
Synaptophysin	 GA660	 DAK‑SYNAP	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis
Chromogranin A	 MO869	 DAK‑A3	 1:200	 Dako; Agilent Technologies, Inc.	 Autostainer
PSAP	 MO792	 PASE/4LJ	 1:500	 Dako; Agilent Technologies, Inc.	 Autostainer
Ki‑67	 GA626	 MIB‑1	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis
CD31	 GA610	 JC70A	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis
CD34	 GA632	 QBEnd10	 Ready to use	 Dako; Agilent Technologies, Inc.	 Omnis

PSAP, prostate‑specific acid phosphatase; INSM1, insulinoma‑associated protein 1; CK, cytokeratin; CKHMW, CK high molecular weight; 
GATA3, GATA binding protein 3; CDX2, caudal‑type homeobox transcription factor 2; S100P, S100 calcium binding protein P.

Figure 10. (A) First follow‑up CT scan. Progression of the disease: Foci of 
sclerotic remodeling found in the pelvis. (B) Follow‑up computed tomog‑
raphy performed in December 2023-further progression of the disease.
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lymphatic vessel density, suggesting that both processes may 
be potential prognostic markers and mechanisms of meta‑
static spread in patients with urothelial bladder cancer (10). 
Local and distant recurrences after radical treatment of 
bladder cancer are associated with a poor prognosis (1,10). 
The reported rate of local pelvic recurrence is 5‑15%, usually 
occurring within 6 to 18 months after surgery. Local recur‑
rence of transitional cell carcinoma after radical cystectomy 
may occur in the surgical bed or pelvic lymph nodes. Up 
to 50% of patients experience distant recurrences, usually 
diagnosed within two years after surgery, in the surrounding 
lymph nodes above the aortic bifurcation, lungs, liver and 
bones  (1,9). Therefore, tumors in the appendix should be 
considered distant metastases, alongside bone metastases 
detected on CT scans.

Malignant neoplasms of the appendix are rare. Among 
primary tumors, the most common are neuroendocrine 
neoplasms, followed by adenocarcinomas, particularly muci‑
nous carcinomas (11). Metastatic involvement of the appendix 
in any neoplastic disease is rare. A search of the Medline data‑
base found no reports of the appendix as the primary site of 
metastasis for urothelial carcinoma. A small number of cases 
of metastases from various primary tumors have occasionally 
been reported as single case reports (12). In the literature, most 
of these cases manifested as acute appendicitis. The proposed 
mechanism for the development of acute appendicitis caused 
by tumor metastasis is the attachment of cancer cells to the 
serosa, followed by infiltration into the muscularis propria, 
mucosa, obstructive luminal narrowing and secondary inflam‑
mation. The described mechanism distinguishes this condition 
from primary appendix cancer, which usually originates in 
the mucosa and infiltrates outward (12). In a review of 7,970 
appendectomies examined by Connor et al (13), metastasis of 
other cancers to the appendix was found in only 11 cases, most 
commonly (55%) in patients with primary colorectal disease. 
To the best of our knowledge, bladder cancer metastasis to the 
appendix has not been previously reported.

In conclusion, cancer metastases to the appendix are 
rare. The current study presented a unique case of urothelial 
carcinoma metastasis to the appendix, which was detected in 
an inflamed appendix removed during surgical treatment for 
UES. Inflammatory infiltration around the appendix, adjacent 
to the Bricker loop, drew in the uretero‑intestinal anastomoses, 
causing bilateral hydronephrosis in a patient one year after 
radical cystectomy. Distant metastases of urothelial carci‑
noma are associated with poor prognosis and require systemic 
treatment.
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