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Abstract
Urachal adenocarcinoma is rare, accounting for only 10% of adenocarcinomas of the bladder and
the prognosis of urachal adenocarcinomas is poor since most cases are detected late. Since urachal
adenocarcinoma is a rare disease, no effective standard treatment has yet been established. However,
in recent studies, resection of carcinoma is considered the only treatment considered for non-
metastatic cases. Although for large sized urachal adenocarcinoma, open surgery or laparoscopic
surgery is usually considered, we have recently experienced huge urachal carcinoma by robotic
surgery. We used cystoscopy and the robot to assess the cancer margins and safely perform the
operation. A 71-year-oldmanwith amedical history of hypertension and arrhythmia visited our urology
department with urachal cancer detected by computed tomography (CT). CT showed a lobulated low-
density mass, most likely urachal carcinoma, abutting the anterior dome of the bladder and anterior
abdominal wall. We performed preoperative cystoscopy to assess the extent of the protrusion of the
urachal cancer into the bladder wall and the area requiring resection during surgery. We confirmed the
size and extent of the mass protruding into the anterior wall of the urinary bladder and Robot-assisted
laparoscopic intracorporeal urachal mass resection and partial cystectomy using cystoscopy together
was performed. After one month, the patient has no complications and no complaining symptoms
complaints without any abnormal finding of follow up imaging test. Although more procedures
must be performed to ensure the safety of robotic surgery as a treatment strategy for large urachal
carcinomas, we confirm that robotic surgery can replace open or laparoscopic surgery for such tumors.
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1. Introduction

The allantois degenerates during embryogenesis, and its ves-
tigial structure form, the urachus, is a tubular structure that
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connects the urinary bladder and umbilicus [1, 2]. During de-
velopment, the urachusmergeswith the obliterated umbilical
arteries to form the median urachal ligament and the rem-
nants of the urachus degenerate. However, urachal remnants
with epithelial-lined tubular or cystic muscle structures are
found in approximately a third of adults. It is usually found
in the dome of the urinary bladder and along the midline of
the bladder wall [1, 3].

Bladder adenocarcinoma is rare, accounting for 0.5–2.0%
of all bladder cancers [4]. However, urachal adenocarcinoma
is even rarer, accounting for only 10% of adenocarcinomas
of the bladder [1, 5]. Although urachal remnants and the
bladder are composed of urothelial cells, there are several
distinct differences between urachal and bladder carcinomas.
Demographically, urachal carcinoma occurs in a younger
patient population than that of bladder carcinoma, with a
median diagnostic age of 47–56 years, and it is male dominant
[3, 4, 6, 7]. Histologically, bladder carcinoma is a urothelial
carcinoma, whereas most urachal carcinomas are adenocar-
cinomas expressed by a signet ring cell type [1, 8]. Among
the histological forms of adenocarcinoma, the signet ring
cell type related to urachal adenocarcinoma has the worst
prognosis, with a 5-year overall survival rate of 27–61%. In
addition, the prognosis of urachal carcinomas is poor since
most are detected late, after the onset of hematuria [3].

Recently, we treated a patient with a huge urachal car-
cinoma by robotic surgery. We used cystoscopy and the
robot to assess the cancer margins and safely perform the
intracorporeal operation. This case report was conducted in
accordance with the Declaration of Helsinki. Informed writ-
ten consent was obtained from the patient for publication of
this report and any accompanying images. The authors have
read the CARE Checklist, and the manuscript was prepared
and revised according to the CARE Checklist.

2. Case presentation

2.1 Patient information and clinical findings
A 71-year-old man with a medical history of hypertension
and arrhythmia visited our urology department with urachal
cancer detected by computed tomography (CT), incidentally.
The patient had inadvertently felt a lump in his lower ab-
domen and visited a local hospital. CT performed at the local
hospital showed a lobulated low-density mass, most likely
urachal carcinoma, abutting the anterior dome of the bladder
and anterior abdominal wall (Fig. 1). The patient visited
our urology department for evaluation of these abnormal
findings. On physical examination, a large non-tender mass
was palpable in the patient’s lower abdomen. Nomicroscopic
hematuria was observed in urine analysis.

2.2 Diagnostic assessment
Weperformed preoperative cystoscopy to assess the extent of
the protrusion of the urachal cancer into the bladder wall and
the area requiring resection during surgery. We confirmed
the size and extent of the mass protruding into the anterior
wall of the urinary bladder (Fig. 2). Considering our recom-

mendations, the patient decided to undergo radical resection
of the urachal cancer and partial cystectomy.

2.3 Surgical procedure
The surgeon was experienced in robot-assisted laparoscopic
radical prostatectomy and partial nephrectomy. The da
Vinci® Xi system (Intuitive Surgical, Inc., Sunnyvale, CA,
USA) was used for the operation, which was performed
under general anesthesia. A nasogastric tube was placed
before positioning. The patient was placed in the lithotomy
and Trendelenburg positions. The abdomen and pelvic area
were prepped and draped in a conventional sterile manner.
Cystoscopy was performed to recheck the mass margins in
the bladder, and the margins were marked using bipolar
electrode. A robotic optical trocar was inserted into the
abdomen through a camera port via a 1 cm supraumbilical
incision. The robotic trocar and assistant port were arranged
horizontally with the umbilicus at 8 cm intervals. After
robot docking, the mass (Fig. 3A) was visually identified
and separated from the abdominal wall using electrocautery.
Cystoscopy was performed again after excising all of the
mass except the part connected to the bladder. The mass
margins were checked using the cystoscopic and robotic
visual fields together, and the remaining mass protruding
into the bladder was resected. During this process, we could
see the cystoscopic light transmitted through the bladder wall
in the robotic visual field, which was helpful in accurately
identifying the mass margins and securing a cancer-negative
margin (Fig. 3B). In addition, the demarcation line placed
in the bladder was helpful in checking and resecting the
margins (Fig. 3C). The bladder was reconstructed in a double
layer (Fig. 3D) and filled with 200 mL saline to confirm
that there was no leakage. A Jackson-Pratt drain (Cardinal
Health, Waukegan, IL, USA) was positioned and anchored,
and the skin wound was closed layer by layer.

2.4 Pathologic findings
The entire specimenwas 13.0× 9.0× 4.5 cm in size and con-
tained an 8.0 × 8.0 × 5.0 cm mucinous mass (Fig. 4A). The
tumor extended to the bladder and subserosa, with a nega-
tive resection margin. Well-differentiated mucin-producing
adenocarcinoma cells were seen on hematoxylin and eosin
(H&E) stained specimens at 20× magnification (Fig. 4B).
Tumor cells floating inmucin lakeswere seen onH&E stained
specimens at 100× magnification (Fig. 4C). Immunohisto-
chemically, the tumor tissuewas positive for CDX2 (Fig. 4D).
The final histopathological diagnosis was urachal adenocar-
cinoma.

2.5 Outcome and follow-up
The surgical duration was 150 mins, and the estimated blood
loss was 50 mL. The Jackson-Pratt drain was removed on
postoperative day 3, and all stitches were removed on post-
operative day 12. On postoperative day 13, we performed
cystography, which confirmed no abnormal findings such as
urine leakage (Fig. 5). The Foley catheter was removed, and
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F IG . 1. Preoperative computed tomography showed a lobulated low-densitymass, most likely urachal carcinoma, abutting the anterior dome
of the bladder and anterior abdominal wall.

F IG . 2. The mass protruding into the anterior wall of the bladder
was confirmed by preoperative cystoscopy.

the patient was discharged on postoperative day 14 with no
complications.

On postoperative day 28, follow-upCT showed no specific
findings other than irregular wall thickening of the anterior
and dome areas of the urinary bladder as a postoperative
change (Fig. 6). There were no complications or complaints
of symptoms by the patient for 3 months. Further follow-up
CT was planned after 3 months.

3. Discussion

Primary urachal adenocarcinoma is a rare type of carcinoma
first reported by Hue and Jacquin in 1863. Urachal remnants,
found in approximately one-third of adults, are composed
of three layers: an outer smooth muscle layer, intermediate
submucosal connective tissue layer, and inner luminal layer.
The cells of these three layers, particularly epithelial cells,
cause urachal carcinoma [3, 7, 9]. Most urachal carcinomas
are adenocarcinomas; the reason for this is not clear, but

glandular metaplasia in urachal urothelium may be the cause
of adenocarcinomas [1, 7].

The diagnosis of urachal carcinoma should be considered
after taking a thorough medical history and performing a
physical examination [10]. Hematuria is the most common
symptom, generally suggesting an advanced stage, and is a
predictor of malignancy and bladder involvement [3, 10].
The extents of the mass and local lymph node metastasis are
assessed using abdominal pelvic CT or magnetic resonance
imaging, and metastases are further evaluated by chest ra-
diographs or bone scans. Urine cytology can also be helpful
for diagnosis, and cystoscopy is necessary for determining if
the carcinoma has penetrated the bladder urothelium, and the
need for transurethral biopsy [10].

In addition, histology is also helpful. According to
Grignon et al. [11], urachal carcinomas are classified
into the following five histological subtypes: intestinal,
mucinous, signet ring cell, unspecified, and mixed. It is
essential to differentiate between urachal and non-urachal
adenocarcinomas of the bladder because of differences in the
treatment methods between them. However, since urachal
and non-urachal adenocarcinomas are both positive for
CK7, CK20, and CDX2, immunohistochemical approaches
alone are limited. Therefore, a comprehensive evaluation
combining pathology, radiological imaging, and cystoscopic
findings is necessary [1, 12].

There have been several changes in the diagnostic criteria
for urachal tumors. Initially, Wheeler and Hill established
rigorous standards that required multiple criteria to be met,
such as presence of a tumor in the dome of the bladder,
absence of cystitis cystica, presence of urachal remnants, and
presence of a suprapubic mass [1, 13]. However, because
these strict criteria run the risk of excluding many reported
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F IG . 3. Intraoperative gross findings. A huge urachal mass was observed in the abdominal cavity (A). Using the cystoscope light (dotted circle) transmitted
through the bladder wall, excision of themass was performed (B). Themass was resected along the demarcation line (arrows) in the bladder (C). After resection
of the mass, the bladder was reconstructed in a double layer (D).

urachal carcinomas, Johnson et al. [14] modified the criteria
for urachal carcinomas; presence of a tumor in the dome or
elsewhere in the midline of the bladder, sharp demarcation
between the tumor and surface epithelium, and absence of a
primary adenocarcinoma of another organ [1].

There are several staging systems for urachal carcinoma
[15, 16]. Sheldon et al. [15] proposed a staging system in
which stages I and II are defined by the presence of a urachal
remnant. However, because the number of patients with
urachal remnants is small, and the number of cystectomy
specimens containing urachal remnants is as low as 17.5%,
most cases were judged to be above stage III. Another staging
system proposed by Ashley et al. [16] of the Mayo Clinic
had trouble distinguishing between stages III and IV. The
TNM staging system for bladder carcinomas was initially
thought to be limited for the evaluation of urachal carcinoma
because this tumor does not occur in the bladder urothelium.
However, studies have shown that this system may be useful
for evaluating urachal carcinoma in terms of tumor extent
and metastasis to the bladder wall [1].

Since urachal adenocarcinoma is a rare disease, no effective

standard treatment has yet been established [3, 10, 17]. A ret-
rospective study by Pinthus et al. [18] confirmed that surgical
treatment results in a higher survival rate than non-surgical
treatment. Among surgical treatments, a study by Bruin et
al. [19] comparing radical and partial cystectomy showed no
significant difference in survival rate, and therefore extensive
resection is the only treatment considered for non-metastatic
cases. It is necessary to ensure a cancer-negative surgical
margin using partial cystectomy with en bloc resection of
the urachus and surrounding peritoneum, and some studies
recommend additionally performing umbilectomy in all cases
[16, 17, 20]. The effectiveness of adjuvant chemotherapy or
adjuvant radiotherapy for urachal carcinoma is not clear. A
study by Ashley et al. [16] confirmed that chemotherapy and
radiotherapy had no significant effect on the survival rate of
patients with urachal carcinoma [20]. Minimally invasive
surgical methods such as laparoscopic or robotic surgery are
also considered options for urachal carcinoma but have rarely
been reported. For this approach, oncological knowledge and
sufficient robotic surgical expertise are required [21, 22].

Similar cases have been reported before. Kosanovic et al.
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F IG . 4. Pathologic findings. An 8.0 × 8.0 × 5.0 cm mucinous mass was detected within the resected tumor (A). Well-differentiated mucin-producing
adenocarcinoma cells were seen in hematoxylin and eosin (H&E) stained specimens at 20×magnification (B). Tumor cells floating inmucin lakes were present
in H&E stained specimens at 100×magnification (C). Immunohistochemically, the tumor was positive for CDX2 (D).

F IG . 5. Cystography on postoperative day 14 showed no abnormal
findings.

performed robotic resection of a urachal tumor on urachal
mucinous adenocarcinoma of 5.4 × 6.7 × 5.9 cm in 2014.
Later, as a result of pathology examination, since the viable
tumor was close to the margin of resection, resection of the

umbilicus, urachal remnant and bladder domewas performed
4 months later [23]. Aoun et al. performed a bladder sparing
robot-assisted laparoscopic en bloc resection of urachus on
23 × 21 × 26 mm urachal carcinoma in 2015, and also used
flexible cystoscopy to confirm the endoliminary boundary of
the mass. It was maintained without recurrence at follow
up after 3 months [24]. Quan et al. reported two cases
of urachal carcinoma in 2017. A radical resection of the
urachal tumor and partial cystectomy was performed, and
no recurrence was found at follow up after 10 months [3].
As such, several similar cases have been reported, but there
are several noticeable points only in this case. First, the
size of urachal adenocarcinoma in this case is 8.0 × 8.0 ×
5.0 cm, which is the largest among robotic surgery cases
reported. Introducing the process and results of robotic
tumor resection performed on such large-sized tumors is
thought to be helpful in determining treatment methods in
other urachal carcinoma cases. Second, participation by a
co-author, who is pathologist, presented a more detailed
pathological analysis.

In the present case, the patient has experienced no com-
plications during follow-up to date. Since the bladder is
located deep in the pelvic cavity and has a complex anatomical
relationship with surrounding organs, it is difficult to secure
adequate vision. Robotic surgery can reduce the risk of surgi-
cal site infections risk and canminimize damage to peripheral
organs, blood vessels, and nerves because it has the advantage
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F IG . 6. Computed tomography on postoperative day 28 showed no specific findings other than irregular wall thickening of the anterior and
dome areas of the urinary bladder as a postoperative change.

of achieving sufficient field of vision [25]. The robot based
minimally invasive approach, which has proven its safety and
efficacy in the treatment of other tumors in the urology field,
is already widely being used [26]. The intracorporeal robotic
surgery for urachal carcinoma also has the advantages of
minimizing the operative incision, relatively little bleeding,
easy bladder closure, and a quick return to daily life for the
patient. In addition, if cystoscopy is used for robotic surgery
as in this case, the tumor margin can be directly assessed
and accurately excised, and safe surgery is possible even with
very large masses. Despite these advantages, the limitation of
this case report was short follow-up period. A further well-
designed study is needed to overcome this limitation.

4. Conclusions

Although more procedures must be performed to ensure the
safety of robotic surgery as a treatment strategy for large
urachal carcinomas, we confirm that robotic surgery can
replace open or laparoscopic surgery for such tumors. This
procedure can safely and accurately remove the mass, re-
duce postoperative complications based on a superior field of
view, and secure the mass margins by simultaneous use of
cystoscopy. In this case, a huge urachal adenocarcinoma was
safely excised.
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