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 Background: The aim of this study was to explore the impact of lymphadenectomy and umbilectomy on long-term survival 
and progression-free survival (PFS) of patients with urachal carcinoma.

 Material/Methods: We performed a retrospective analysis of 39 patients with urachal carcinoma. Clinicopathologic outcomes 
were evaluated, and overall survival (OS) and PFS were assessed by Kaplan-Meier method and Cox regression 
analysis.

 Results: Thirty-four (87.2%) patients underwent partial cystectomy, and 3 (7.7%) patients underwent radical cystecto-
my with en bloc urachal resection. Eighteen (46.2%) patients underwent lymphadenectomy and 27 (69.2%) 
patients had umbilectomy. Multivariate analysis showed that tumor size (P=0.011), Mayo stage (P=0.012), and 
umbilectomy (P=0.007) were the independent prognostic factors for OS. The median overall survival time was 
67 months. The differentiation degree of tumor (P=0.049), Mayo stage (P=0.004), and umbilectomy (P=0.046) 
were the independent prognostic factors for PFS. Lymph node resection was not a predictor of OS. Patients 
had poorer prognosis when the tumor invaded the entire wall, including the mucous layer, muscular layer, and 
serous layer of the bladder compared with those that invaded only the muscular layer (P=0.014).

 Conclusions: Lymph node metastases and failure to undergo umbilectomy were the independent prognostic factors for OS 
and PFS. Lymph node resection was not a predictor of OS. Patients had poorer prognosis when the tumor in-
vaded the entire wall of the bladder compared with those that invaded the muscular layer.
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Background

Urachal cancer is rare and accounts for only 0.5–2% of all blad-
der-associated malignancies. It has aggressive behavior and 
poor prognosis [1]. Up to 90% of all urachal cancers are ade-
nocarcinomas, and 20% to 40% of bladder adenocarcinomas 
are of urachal origin [2,3]. Other histological types of urachal 
cancers are sarcomas (leiomyosarcoma, rhabdomyosarcoma, 
and malignant fibrous histiocytoma), small-cell carcinomas, 
transitional cell cancer, and mixed neoplasias [4]. Urachal 
carcinoma mainly affects patients 40-70 years old and has a 
male predilection [5]. The most frequent symptoms are he-
maturia (73%), abdominal pain (14%), and dysuria (13%) [2]. 
The median overall survival (OS) time from diagnosis for ura-
chal cancer of all stages is 42.9–57.6 months, and the esti-
mated 5-year OS rate is about 50% [6,7]. Urachal carcinoma 
is classified according to the Sheldon, Mayo, and TNM staging 
systems (Table 1). Surgery is the primary treatment for ura-
chal cancer, but no standard surgical treatment has been rec-
ommended. Partial cystectomy with en bloc resection of the 
urachus is the main surgical option. However, the efficacy of 
lymphadenectomy or umbilectomy is still debatable. We ret-
rospectively reviewed patients with urachal cancer who were 
treated at our institution. We explored the impact of lymph-
adenectomy and umbilectomy on long-term survival and pro-
gression-free survival (PFS).

Material and Methods

We retrospectively studied 39 patients with urachal cancer who 
were treated at our institution from January 2009 to December 
2019. All the available clinical and pathological data of each 

patient were reviewed. Urachal carcinoma was classified accord-
ing to the Sheldon, Mayo, and TNM staging systems (Table 1). 
Follow-up was routinely performed every 3 months in the first 
2 years after surgery, then every 6 months in the next 3 years, 
and once a year in the following years.

Statistical analysis

Clinical and pathological characteristics were compared by 
Wilcoxon test, chi-square test, or Fisher exact test. OS and 
PFS were analyzed by Kaplan-Meier method and log-rank test. 
Univariate analysis with log-rank test and multivariate analy-
sis with Cox proportional hazards regression model were used 
to estimate hazard ratios (HRs) and 95% confidence intervals 
(CI). Statistical analyses were performed using SPSS software 
version 23 (SPSS, Inc.), and 2 tailed P<0.05 was considered 
statistically significant.

Results

The clinical characteristics of the 39 patients are shown in 
Table 2. The male-to-female ratio was 2: 1. The median age 
was 49 (range: 23-86) years. Most patients’ primary symptom 
was hematuria (82.1%). All patients had no preoperative met-
astatic evidence and received surgery as primary treatment. 
Thirty-four (87.2%) patients underwent partial cystectomy, 
3 (7.7%) patients underwent radical cystectomy with en bloc 
urachal resection, and 2 (5.1%) patients only underwent ob-
servation and were found to have metastatic nodules in the 
peritoneum and mesenterium. Eighteen (46.2%) patients un-
derwent lymphadenectomy. We found that 27 (69.2%) pa-
tients had umbilectomy, whereas the others had not. Most of 

Stage Sheldon staging system Mayo staging system TNM staging system

I Tumor is limited to the urachal 
mucosa

Tumor is confined to the urachus or 
bladder

Tumor invades the subepithelial 
connective tissue

II Invasion into but not beyond the 
urachal muscular layer

Extension beyond the muscular layer 
of the urachus or bladder

Invasion of the muscular layer of the 
urachus or bladder

III IIIA Local extension to the bladder Metastasis to regional lymph nodes Invasion of the perivesical soft tissue, 
prostate, uterus, or vagina

IIIB Local extension to abdominal 
wall

IIIC Invasion of the peritoneum

IIID Invasion of the local viscera 
other than the bladder

IV IVA Metastases to lymph nodes Metastases to non-regional lymph 
nodes or other distant sites

Invasion of the abdominal wall and 
metastases to lymph nodes or other 
distant sitesIVB Distant metastases

Table 1. Staging system for urachal cancer.
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the patients (79.5%) underwent laparoscopic surgery, where-
as the others underwent open surgery or robot-assisted lap-
aroscopic surgery.

The pathological results are shown in Table 3. Adenocarcinoma 
was the predominant type of tumor (89.7%). Four (22.2%) of 
the 18 patients who underwent lymphadenectomy had pos-
itive results.

The median follow-up time was 45 months. The median OS 
time for all patients was 67 months. Sixteen patients died 

because of the progression of urachal carcinoma. The 3- and 
5-year survival rates were 68.6% and 55.2%, respectively. We 
used Sheldon, Mayo, and TNM staging systems to determine 
tumor stage (Table 4). The median survival time of each stage 
was also listed.

Multivariate analysis showed that tumor size (HR=1.51, 
95% CI=1.098–2.077, P=0.011), Mayo stage (HR=1.954, 95% 
CI=1.160–3.291, P=0.012), and umbilectomy (HR=0.141, 95% 
CI=0.034–0.591, P=0.007) were the independent prognostic 
factors for OS. Radical cystectomy was not superior to par-
tial cystectomy in terms of oncological results, and lymphad-
enectomy had no positive effect on survival. However, among 
the patients who underwent lymphadenectomy, patients with 
lymph node metastases had significantly worse survival than 
those with negative results (P<0.001, Figure 1). However, they 
shared the same stage in Sheldon system (stage IIIA), Mayo 
system (stage II), and TNM system (stage II).

No significant difference (p=0.435) was observed in the sur-
vival of patients whose tumor invaded perivesical soft tissue 
(TNM stage III) compared with those whose tumor invaded 
the bladder (TNM stage II). However, we found a significant 
difference in survival between patients whose tumor invaded 
the muscular layer and those whose tumor invaded the en-
tire bladder wall including the mucous layer, muscular layer, 
and serous layer (P=0.014, Figure 2).

Sixteen (41.0%) patients had tumor progression during the 
follow-up period. The median progression time was 7 months 
(range, 0–45 months). The 3- and 5-year PFS rates were 58.5% 
and 48.3%, respectively. Multivariate analysis showed that the 
differentiation degree of the tumor (HR=1.968, 95% CI=0.982–
3.943, P=0.049), Mayo stage (HR=2.248, 95% CI=1.299–3.890, 

Variables n (%)

Gender 

Male  26 (66.7%)

Female  13 (33.3%)

Age (years)  49 (23–86)

Primary symptoms

Hematuria  32 (82.1%)

Dysuria  2 (5.1%)

Abdominal pain  4 (10.1%)

Palpable mass  3 (7.7%)

Surgery

Partial cystectomy  34 (87.2%)

Radical cystectomy  3 (7.7%)

Others  2 (5.1%)

Table 2. Clinical characteristics of patients with urachal carcinoma.

Variables n (%)

Lymphadenectomy

Yes  18 (46.2%)

No  21 (53.8%)

Umbilectomy

Yes  27 (69.2%)

No  12 (30.8%)

Surgical approach

Laparoscopy  31 (79.5%)

Robot-assisted laparoscopy  5 (12.8%)

Open surgery  3 (7.7%)

Variables n (%)

Tumor size (cm)  4.4 (1.5–9)

Tumor differentiation  

 Well or moderate  15 (38.5%)

 Poor  15 (38.5%)

 Not mentioned  9 (23.1%)

Histology  

 Adenocarcinoma  35 (89.7%)

 Others  4 (10.3%)

Lymph nodes status

 Positive  4 (22.2%)

 Negative  14 (77.8%)

Table 3.  Pathological characteristics of patients with urachal 
carcinoma.
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Stage

Sheldon staging system Mayo staging system TNM staging system

n (%)
Median survival 
time (months)

n (%)
Median survival 
time (months)

n (%)
Median survival 
time (months)

I  2 (5.1%) 86  2 (5.1%) 86  2 (5.1%) 86

II  1 (2.6%) 83  29 (74.4%) 65  25 (64.1%) 67

III
 29 (74.4%)

(III A: 28, III B: 1)
67  3 (7.7%) 15  4 (10.3%) 62

IV
 6 (5.4%)

(IV A: 3, IV B: 3)
15  5 (12.8%) 15  8 (20.5%) 15

Table 4. Tumor staging and median survival time of different staging systems.
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Figure 1. Overall survival by lymph node status.

0.00 25.00 50.00 75.00 100.00

Time after surgery (months)

p<0.001

No progression

Tumor progression

125.00

1.0

0.8

0.6

0.4

0.2

0.0

Ov
er

all
 su

rv
iva

l (
OS

)

Figure 3. Overall survival by tumor progression.
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Figure 4. Progression-free survival by lymph node status.
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Figure 2.  Overall survival of tumor invading muscular layer and 
entire bladder wall.
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P=0.004), and umbilectomy (HR=0.355, 95% CI=0.128–0.983, 
P=0.046) were the independent prognostic factors for PFS. 
Tumor size was not a prognostic factor of PFS.

Patients with disease progression had worse survival (P<0.001, 
Figure 3). The median OS from the diagnosis of tumor metasta-
ses was 14 months (range, 5–92 months). Patients with lymph 
node metastases had significantly lower PFS compared with 
those without lymph node metastases (P<0.001, Figure 4). 
The median time from the diagnosis of lymph node metastasis 
to other visceral metastasis was 4.5 months (range, 2–7 months).

The patients who underwent umbilectomy had significant-
ly longer median survival time (87 vs. 48 months, P=0.03) 
and PFS (67 vs. 31 months, P=0.036) than those who did not.

Table 5 lists the 16 patients who had postoperative chemo-
therapies and their initial radiographic responses. Most of the 
patients (13/16, 81.3%) had cisplatin-based combination ther-
apies (gemcitabine, paclitaxel, 5-fluorouracil [5-FU], and PD-1 
inhibitor). The response rate and progression rate were both 
30.8%. Three patients had radiotherapy to treat metastatic le-
sion and had no effective response. The bone pain of the patient 
who had metastatic bone tumor was relieved by radiotherapy.

There were 5 patients in our study who received target ther-
apies. Two of the patients treated in recent years were given 
a PD1 inhibitor (nivolumab). They both showed microsatellite 
instability (MSI), with MSH 6 loss and PD-L1 tumor proportion 
score (TPS) ³1% by immunohistochemistry detection and PCR 
sequencing. These 2 patients all had stable disease (SD). Two 
patients had wild-type BRAF, ALK, EGFR, NRAS, and MET, and 
were given bevacizumab (VEGFR inhibitor) together with che-
motherapy agents. One of them had SD and the other patient 
had cancer progression after having tried most first-line and 
second-line chemotherapy agents and still had disease pro-
gression (PD) when also receiving following bevacizumab. One 
patient was given afatinib (VEGFR inhibitor) along with TS-1 
(tegafur, gimeracil, and oteracil) after GS (gemcitabine+cisplatin) 

therapy failed to control the disease and after paclitaxel+TS-1 
stabilized the disease. The immunohistochemistry detection of 
surgical specimens showed PD-1 (–) and PD-L1 (–). The meta-
static tumor was clinging to the iliac arteries, preventing use 
of needle biopsy for further detection. Thus, afatinib was em-
pirically used and achieved SD. Of the 5 patients, the one who 
had PD died 15 months after surgery, 10 months after the di-
agnosis of metastasis. The median OS of the other 4 patients 
was 41 months (range, 20–67 months) and median the survival 
time after metastasis was 25 months (range, 12–48 months).

Discussion

The median OS time from the diagnosis of urachal cancer in 
all stages is 42.9–57.6 months, and the estimated 5-year OS 
rate is about 50% [5–10]. Our results were similar, as our com-
puted 5-year survival rate was 55.2%.

The median survival time was more than 10 years for TNM 
stage I, 6.2–7.5 years for TNM stage II, and 1.8 years for TNM 
stage III and above. The OS for distant metastatic disease is 
less than 1 year [5,6]. In our study, the median survival time 
of most patients in each stage of the 3 different systems were 
similar to those in the literature. However, our results showed 
a longer survival time (62 months) for TNM stage III. All the pa-
tients with TNM stage III in our study had tumors that invad-
ed the perivesical soft tissue without invading other adjacent 
organs, which might explain their better prognoses.

Bruins found no significant difference in the survival of patients 
whose tumor invaded the bladder only and those whose tu-
mor invaded perivesical fat (p=0.96) [7]. We had similar results 
in our study. However, we found that patients whose tumor 
invaded the entire wall of the bladder (including the mucous, 
muscular, and serous layers) without invading the perivesical 
tissue had poorer prognoses compared with those whose tu-
mor invaded the mucous and muscular layers only (P=0.014). 
Both groups of patients shared the same stage in the 3 staging 

Regimen CR/PR SD PD Total

Cisplatin-based  4 (30.8%)  5 (38.4%)  4 (30.8%) 13

Cisplatin+gemcitabine  2 (40%)  1 (20%)  2 (40%) 5

Cisplatin+paclitaxel  1 (20%)  2 (40%)  2 (40%) 5

Cisplatin+5-FU  1 (100%)  0  0 1

Cisplatin+PD-1 inhibitor  0  2 (100%)  0 2

Others  0  2 (66.7%)  1 (33.3%) 3

Table 5. Chemotherapy and radiographic response.

CR – complete response; PR – partial response; SD – stable disease; PD – progressive disease.
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systems. We believe that this factor should be taken into ac-
count when staging urachal cancer. Tumors invading the en-
tire wall of the bladder and the perivesical tissue should be 
classified into the same stage.

As our study results showed, the 3 staging systems can pre-
dict the survival of patients with urachal cancer. However, each 
staging system has advantages and limitations. The Sheldon 
staging system divides urachal cancer into 8 detailed stages 
and is provided the most accurate staging among the 3 sys-
tems. However, some authors considered the Sheldon sys-
tem over-specified and unnecessarily complicated as most 
patients are classified into stage III, especially stage IIIA, and 
far fewer patients are categorized into other stages [2,11]. In 
our study, 71.8% (28/39) of the patients were classified into 
stage IIIA. Other research indicated that the Sheldon staging 
system does not account for the fact that urachal cancer can 
present in any location along the urachus from the umbilicus 
to the bladder. A tumor close to the umbilicus is likely to in-
volve the abdominal wall, and extravesical tumors close to the 
bladder are likely to invade the bladder [6]. The Mayo staging 
system is considered superior to the Sheldon staging system 
because of its simplicity and more balanced distribution of ura-
chal cancer stages; thus, the Mayo staging system provides a 
higher prognostic value in multivariable models [11,12]. Some 
authors found that the applicability of the TNM classification 
for urachal cancer is limited as the tumor does not arise from 
the bladder’s surface urothelium, whereas other authors con-
sidered the TNM system a good predictor of survival for pa-
tients with urachal cancer [6,13].

Lymph node status and the presence of distant metastases are 
associated with poor prognosis [7–9]. Urachal cancer metas-
tasizes into the pelvic lymph nodes by lymphatic dissemina-
tion and into distant organs, including the lungs, bones, and 
peritoneum, by hematogenous dissemination. Survival is not 
correlated with the site of metastatic disease [8].

The median time of recurrence after the resection of the pri-
mary tumor is 29 months [8]. In our study, the median progres-
sion time was 7 (range, 0–45) months and the 5-year PFS was 
48.3%. The differentiation degree of the tumor, TNM stage, and 
umbilectomy were the independent prognostic factors for PFS.

Surgery, including en bloc excision of the umbilicus, entire ura-
chus, and perivesical soft tissue coupled with partial cystecto-
my or radical cystectomy, is the primary treatment for urachal 
cancer [14]. Partial cystectomy and radical cystectomy provide 
similar oncological results, and no evidence has shown that rad-
ical cystectomy is superior to partial cystectomy [7,8,11,15,16]. 
However, organ-preserving partial cystectomy provides a high-
er quality of life and less complications and should there-
fore be preferred [2]. A positive surgical margin is one of the 

most important risk factors in urachal cancer [7,11,17]; there-
fore, complete tumor resection is of great importance in par-
tial cystectomy. Our results showed a longer median OS time 
(67 months) than reported in most of the literature. The rea-
son might be that we had no patients with positive surgical 
margin. We found that surgical approach, including open sur-
gery and minimally invasive surgery, was not associated with 
OS. A previous study from our institution showed similar re-
sults and suggested that combined extraperitoneal and trans-
peritoneal laparoscopic surgery was feasible and had similar 
prognosis with patients who underwent open surgery [18].

Most studies demonstrated that patients who underwent pel-
vic lymphadenectomy have no substantial difference in sur-
vival compared to those who did not undergo lymphadenec-
tomy [6,11,17]. Lymph node positivity is low and is found in 
only 17% of cases in the literature [2], which is similar to our 
results (22.2%). Thus, the necessity of lymphadenectomy is de-
batable. Some authors suggest that lymphadenectomy is not 
necessary unless lymph node involvement has been confirmed 
by preoperative examination [5]. Preoperative computed to-
mography (CT) and magnetic resonance imaging might pro-
vide information about pelvic lymph node and distant metas-
tases. However, imaging examinations have limited value in 
estimating tumor invasion [19]. In the present study, only 1 of 
the 4 patients with positive lymph nodes was found to have 
abnormal pelvic lymph nodes by preoperative CT. One patient 
with enlarged pelvic lymph nodes as detected by preopera-
tive MRI was pathologically proven negative. We believe that 
removal of the pelvic lymph node may be recommended con-
sidering the fact that patients with nodal involvement discov-
ered at surgery and proven by pathology have a similar poor 
prognosis (less than 20% 5-year survival) as those with distant 
metastases. Thus, lymphadenectomy might be beneficial [8]. 
Lymphadenectomy might be helpful in staging tumors, pre-
dicting prognosis, and guiding further treatment [20]. In this 
study, surgery with umbilectomy was an important prognostic 
factor for OS and PFS. In addition, patients who failed to un-
dergo umbilectomy have poorer survival rates [5,11]. We sug-
gest performing umbilectomy together with urachus and tu-
mor resection for urachal cancer.

Metastatic diseases have no standard treatment strategy be-
cause of the minimal or absence of benefit of adjuvant chemo-
therapy or radiation [11,21]. First-line chemotherapies used in 
urothelial carcinomas of the bladder and colon cancer, includ-
ing cisplatin-, paclitaxel-, and 5-FU-based therapies, are often 
used in urachal cancer [2]. In our study, most patients (81.3%) 
with disease progression received cisplatin-based chemother-
apies, and their response rate was 30.8%, which was similar to 
the data reported in the literature. A meta-analysis of a large 
number of patients showed that the combination of cisplatin 
and 5-FU might be the most effective treatment because of its 
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high response rate (43%) and low progression rate (13%) [2]. 
As there is no targeted therapy for urachal cancer due to its 
rarity, it shares the molecular profile and treatment of colorec-
tal carcinoma [22,23]. RAS mutations with KRAS and NRAS and 
BRAF mutations were found in urachal cancer [24]. MSI was 
detected in urachal cancer [25] and is associated with poor 
response to 5FU [26]. Targeted therapies, such as EGFR inhib-
itors and PD-1/PD-L1 inhibitors, are increasingly used alone or 
in combination with chemotherapeutic agents for urachal can-
cer. However, their efficacy and clinical benefit are uncertain 
as only a small series of studies have been conducted [27,28]. 
Further research and long-term observation are still needed.

The major limitation of our study is that it is a single-center 
retrospective study with a small series of patients. A multi-
center randomized clinical trial is needed to investigate the 
prognostic factors and proper indications of different surgical 
approaches for urachal cancer.

Conclusions

Our study showed that tumor size, TNM stage, umbilectomy, 
and lymph node status were the independent prognostic fac-
tors for the OS of urachal cancer. Lymph node metastases and 
failure to undergo umbilectomy were the indicators of poor 
PFS. Although lymph node resection was not a predictor of 
survival, we recommend lymphadenectomy in the absence of 
contraindications. Patients whose tumor invaded the entire 
wall of the bladder had poorer prognoses compared with those 
whose tumor invaded only the muscular layer of the bladder.
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