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3D laparoscopic treatment of
bladder cancer with pelvic multi-
organ invasion: a case report and
literature review
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Introduction: Radical cystectomy with dissection of pelvic lymph nodes and
urethral diversion is the standard surgical treatment for muscle-invasive non-
metastatic bladder cancer. In rare cases where patients with bladder cancer
without distant metastasis have pelvic multi-organ invasion, the cancer
compresses or invades the ureter and, in severe cases, leads to bilateral upper
urinary tract obstruction and renal damage. The treatment recommended by
guidelines often cannot improve the patients’ clinical symptoms immediately,
and patients cannot complete the treatment owing to severe side effects,
resulting in poor survival benefits.

Case presentation: A 69-year-old woman with facial edema was treated at the
First Affiliated Hospital of Jinan University. The serum creatinine and potassium
values were 1244 umol/L and 5.86 mmol/L, respectively. Pelvic magnetic
resonance and abdominal computed tomography revealed that the bladder
tumor had infiltrated the uterus, anterior vaginal wall, rectum, right ureter, right
fallopian tube, and right ovary and metastasized to multiple pelvic lymph nodes.
Tumor invasion of the right ureter resulted in severe hydronephrosis of the right
kidney and loss of function and obstructive symptoms in the left kidney. Four
days later, the patient’s creatinine level decreased to 98 u mol/L, the general
condition significantly improved, and the patient and family members strongly
desired surgical treatment of the tumor. Through a comprehensive preoperative
discussion, possible intraoperative and postoperative complications were
evaluated. Right nephrectomy, right ureterectomy, total pelvic organ
resection, extended pelvic lymph node dissection, and bowel and urinary
diversion were conducted under 3D laparoscopy-assisted treatment. The
patient was followed-up for 1.5 years and showed good tumor control, self-
care, and mental status.
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Conclusion: Minimally invasive surgery is a curative option for patients with
bladder cancer with pelvic multi-organ invasion without distant metastasis.
Surgeons should strictly control the indications for surgery and warn patients
about the occurrence of related post-surgical complications.

KEYWORDS

radical cystectomy, pelvic lymph node dissection, ileal conduit, muscle-invasive bladder
cancer, 3D laparoscopy-assisted treatment

1 Introduction

Bladder cancer has a high incidence and mortality (1). More
than 25% of newly diagnosed patients with bladder cancer in China
have muscle-invasive bladder cancer (MIBC); of these, 20-30% of
the MIBC cases occur following treatment (2), and the prognosis is
poor. Surgery remains the primary treatment for invasive bladder
cancer (3). A bladder tumor with flat outward growth is often a sign
of late-stage disease and is commonly accompanied by infiltration
of the surrounding organs and ureters, causing serious renal
function damage (4). Surgical procedures for bladder cancer
without distant metastasis complicated by multi-organ pelvic
infiltration are not recommended by the guidelines because of the
excessive difficulty and postoperative complications. Currently, the
treatments of advanced cases of bladder cancer focus on various
types of radiotherapy, chemotherapy, or combined immunotherapy
(5); minimally invasive surgical treatment is rarely performed.

From a large sample database research, the results of the
patients with MIBC who underwent conservative treatment had
short survival time in surgery (6, 7). Some researchers believe that
conservative treatment prolongs radical cystectomy and may delay
the treatment of patients who do not respond to chemotherapy (8,
9). In addition, the toxicity and side effects of radiotherapy and
chemotherapy are relatively high, which influence the adhesion of
organs and subsequent selection of urine diversion procedures.
Regarding treatment costs, studies have shown that conservative
treatment is often accompanied by a high economic burden (10).
Therefore, conservative treatment and its side effects often cannot
immediately improve the clinical symptoms of patients, and some
patients cannot complete the treatment owing to the side effects or
economic burden, therefore decreasing the survival benefit.

Traditional open radical resection of bladder cancer has limited
visual field exposure and induces a large surgical incision, increased
bleeding, increased trauma to patients, relatively higher
postoperative pain, gastrointestinal function recovery, and other
complications. Laparoscopic radical nephrectomy was first
performed by Clayman in 1991 (11). Parra first reported
laparoscopic radical cystectomy in 1992 (12). With the
continuous progress in minimally invasive technology, robot-
assisted laparoscopic radical cystectomies have become
mainstream. Compared with open surgery, laparoscopic surgery
induces less trauma and faster recovery and can significantly
enhance postoperative recovery and patients’ quality of life.
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Regarding laparoscopic radical nephroureterectomy, Petrut have
reported three cases (13), Tanaka have reported two (14), and
Slojewski have reported one (15), all of which revealed that the
operation was safe. Therefore, we believe that simultaneous
laparoscopic radical nephroureterectomy and radical cystectomy
is a safe, feasible, and effective method for radical cystectomy in
bladder carcinoma. We found that in the existing reports, a two-
dimensional laparoscopic technique was used, which lacked three-
dimensional (3D) sensation, low intraoperative accuracy, and a high
risk of bleeding. No reports have shown that the 3D laparoscopic
technology can be used to perform nephroureterectomy,
ureterectomy, total pelvic viscerectomy, extended lymph node
dissection, or urinary diversion. We successfully applied this
technique to the surgical treatment of a patient diagnosed with
bladder cancer without distant metastasis but with pelvic multi-
organ invasion. Combined with clinical practice, related literature
was reviewed regarding surgeries, postoperative complications, and
treatment options. We conducted a comprehensive analysis of the
feasibility of the proposed method.

2 Case description

We present the case of a 69-year-old woman who initially
presented with facial edema, with no chills, fever, nausea, vomiting,
or irritation. No significant findings were noted for previous
medical behaviors, medication, social, or family histories. The
local hospital detected creatinine (CREA) of 1244 umol/L, blood
potassium of 5.86 mmol/L, and urea (UREA) of 18.42 umol/L.
Imaging revealed that the tumor had invaded the uterus, anterior
vaginal wall, rectum, right ureter, right fallopian tube, and right
ovary, and multiple pelvic lymph node metastases were observed.
The tumor invasion of the right ureter caused severe
hydronephrosis of the right kidney and loss of function and mild
hydronephrosis of the left kidney (Figure 1). In this patient, we used
a whole-digestive tract lavage with polyethylene glycol electrolyte
solution for mechanical bowel preparation, and cephalosporin was
used preoperatively according to the patient’s drug sensitivity test
for antibiotic bowel preparation.We first performed a left ureteral
stent placement and bladder mass biopsy. A postoperative
pathological biopsy of the bladder mass suggested an invasive
urothelial carcinoma (Figure 2). Creatinine levels significantly
decreased following surgery (Figure 3), and 4 days following
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FIGURE 1
Imaging studies before treatment. CT showing thickening in the right lateral wall of the urinary bladder (cross-sectional) (A). Severe right
hydronephrosis(cross-sectional) (B)
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FIGURE 2
Bladder pathological biopsy. (IHC staining, x40) GATA3, CK20, P16, P40, P53 and Ki-67 are expressed
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FIGURE 3

Changes in preoperative and postoperative examination indexes of patients.

ureteral stent placement, the creatinine was 98 umol/L. Patients and
their families strongly desired surgical treatment. After a
multidisciplinary consultation, we decided to perform unilateral
nephroureterectomy, total pelvic exenteration, extended pelvic
lymph node dissection, and small and large bowel diversion
under 3D laparoscopy.

We used 3D laparoscopy to perform nephrectomy using the
extraperitoneal approach. Following the removal of the right
kidney, the right ureter was separated to the level of the iliac
vessels. Then, the left ureter was separated using the peritoneal
approach, and bilateral ureteral lymph node dissection was
conducted. The bilateral internal and external iliacus, obturator,
and common iliacus lymph nodes were dissected. Considering that
the tumor invaded the uterine adnexa and rectum, we decided to
perform a radical pelvic organ resection of the uterus, bilateral
adnexa, vagina, and rectum. A suspicious positive resection of the
distal rectal margin was performed because of intraoperative
findings of tumor invasion in the anterior wall of the vagina and
part of the urethra (Figure 4). Vaginal and rectal lysis, ileal conduit
placement, and sigmoid colostomy were performed.

The left ureter was fully mobilized. An anastomosis was made at
the ileal conduit, whereas the other end was connected to the right
abdominal stoma. An incision was made at the lateral margin of the
rectus abdominis in the left lower abdomen. The proximal intra-
abdominal mesentery of the sigmoid colon was fixed to the
peritoneum of the left-side abdominal wall, and the stump was
bandaged and sutured layer-by-layer. The operative time was 510
min, and blood loss was approximately 100 ml. No intra-or
postoperative complications were observed. Postoperative
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progress was uneventful, and the patient was discharged home on
postoperative day 20. Postoperative follow-up examination revealed
that the patient healed well without progression on imaging studies
and was in good spirits.

3 Discussion

In recent years, some high-quality randomized controlled trials
have shown that, compared with 2D laparoscopy, the application of
3D laparoscopy in basic operation training may shorten the
duration of operation, reduce operation errors, and improve
operation accuracy (16-19). Some researchers have studied the
use of 2D and 3D laparoscopic techniques, such as grasping, cutting,
suturing, and knotting, to simulate the basic operations of surgery.
Compared to 2D laparoscopy, 3D laparoscopy achieves a 36% faster
completion of the same procedure and a 62% lower error rate (20).
The 3D laparoscopic system has a high-definition 3D surgical field
of view, and its price is not significantly higher than that of
traditional 2D laparoscopic systems. Therefore, it is more
conducive for promotion and application.

During the perioperative period, we organized a preoperative
discussion on possible complications related to the patient.
Infectious complications are common following cystectomy, and
the incidence of infection post-cystectomy can reach 25%. A study
of the National Surgical Quality Improvement Program database
has found that nearly half of the readmissions were because of
infectious causes (21). Notably, >50% of the complications occurred
following discharge, most commonly at the end of week 2.
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FIGURE 4

Histopathology of surgically resected tumors. (HE staining, X40)visible tumor cells in the serous side of rectum, vagina, right ureter, right ovary, and
right internal iliac obturator lymph node. (IHC staining, x40) GATA 3, CK20, CK7, P40, PAX8,P53 and Ki-67 are expressed.

Postoperative wound infections included fever, abscesses, urinary
tract infection, sepsis, and pyelonephritis (22). Parker et al. have
found an association between diabetes mellitus (OR, 2.27) and the
rate of perioperative blood transfusions (OR, 1.58) and
postoperative urinary tract infections in a large group of patients
undergoing radical cystectomy (23). Another study has found that
an operation time >480 min was associated with postoperative
urinary tract infection (24). Some researchers have found an
independent association between the presence of hydronephrosis
and development of urinary tract infections (OR, 4.2; 95% CI,
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1.525-11.569; P=0.006) (25). In other related studies, body mass
index and ureteral strictures have been reported as potential risk
factors for urinary tract infections (26). In contrast, Mano et al. have
noted that age, sex, diabetes, perioperative chemotherapy, and the
bowel segment used for reconstruction were not associated with
urinary tract infection (21). Owing to the inconsistency in the
results of the risk factor analysis in the above studies, we believe that
further prospective studies on factors that cause infection should be
conducted. In this case, we prescribed preoperative cephalosporin
antibiotics based on urine culture results. Therefore, pre-operative
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screening can provide appropriate preventive measures. A study at
Indiana University revealed that, for patients who tested positive for
Clostridium difficile pre-surgery, immediate treatment with
protective isolation and metronidazole reduced the rate of
symptomatic infection post-surgery by about half (27).

Urogenital complications (renal insufficiency, urinary leakage,
ureteral tract obstruction/stenosis, deterioration of renal function in
the long run, and electrolyte disturbances) often occur because the
normal urinary flow path is altered. With studies indicating an
incidence of 10-30% (28). This is because of perioperative fluid loss
and fluid shift. Current critical concepts in rapid rehabilitation
surgery include optimizing intra-operative fluid management to
prevent fluid overload. Specific approaches to fluid therapy vary and
include colloid administration, restrictive fluid administration,
administration of fluids for specific hemodynamic parameters,
and the use of vasopressors to maintain arterial pressure.
Regardless of the approach, efforts have been made to minimize
intravenous fluids. In a retrospective review of the administration of
restrictive fluids and vasopressors during cystectomy predicted
postoperative AKI (29). In many cases, AKI resolves after liquid
resuscitation. Thus, the patient’s clinical fluid status and cardiac
comorbidities should be taken notice to avoid fluid overload. If
renal impairment persists or progresses after adequate fluid
resuscitation, renal ultrasound imaging should be considered to
assess hydronephrosis and rule out urinary obstruction.

At present, there are three main methods of urinary diversion,
including orthotopic neobladder, ileal conduit and cutaneous
ureterostomy. Cutaneous ureterostomy is a simple and safe
procedure. It is suitable for patients with short life expectancy,
intestinal disorders that cannot use the bowel for urinary diversion,
or general conditions that cannot tolerate surgery. Due to the small
diameter of the ureter, the probability of cutaneous stoma stenosis is
very high. Orthotopic neobladder has the advantage of not
requiring abdominal stoma, which is beneficial to maintain their
own image. However, there are many contraindications, such as
patients with high-dose preoperative radiotherapy, patients with
unresectable tumor, patients with high possibility of postoperative
pelvic local recurrence, and female patients with tumor invasion of
bladder neck and anterior vaginal wall. Some patients with
orthotopic neobladder need long-term catheterization or
intermittent self-catheterization, which frequently causes urinary
tract infections. At the same time, the incidence of postoperative
hydronephrosis is higher than the other two urinary diversion
methods. This may be related to the need for more wound
anastomosis, including the anastomosis between the bilateral
ureteral stumps and the neobladder and the anastomosis between
the neobladder and the urethra. Relevant studies have shown that
the incidence of hydronephrosis in patients after urinary diversion
is about 11.4%, and about 12.8% of them are due to tumor
recurrence. It also cautions that if a patient has postoperative
hydronephrosis, imaging or further ureteroscopy should be
performed to rule out malignant strictures. Ileal conduit surgery
is one of the classic and most commonly used urinary diversion
procedures. In recent years, the development of modified ileal
conduit surgery has significantly reduced the occurrence of
related complications. The common complications of ileal
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conduit surgery focus on ureteroileal anastomotic leakage or
stenosis and stoma-related complications. The early clinical
manifestations of ureteroileal anastomotic stenosis are insidious,
and it is often noticed when the patients have recurrent fever or
lumbago. Therefore, we recommend that the patients should
regularly review the urinary system color Doppler ultrasound
after surgery, and IVU examination should be performed if
necessary to determine the urinary obstruction. In this case, we
chose ileal conduit after fully communicating with the patient and
his family, and comprehensively evaluating various urethral
diversion methods.

In the present case, we performed diversion of the fecal-urine
shunt, which involved the use of two stomas. This allowed free
drainage of urine without fecal contact. The risk of ascending
pyelonephritis is significantly reduced by completely separating
the fecal contents to prevent stool reflux into the ureteral
anastomosis. However, urethral diversion carries the risk of
complications, such as ureteral anastomotic stenosis, ureteral
stricture, and stoma hernia. These complications can lead to
irreversible kidney damage and other infection-related
complications. Secondary surgery may require complex
reconstruction and may cause additional losses.

Ureteroileal anastomotic stenosis may be caused by poor
surgical techniques for ureteral anastomosis or ischemic injury
following ureteral mobilization. To reduce this risk, we checked
the correct position of the mesentery to prevent angulation and
over-compression, which could lead to ischemia during ileal
neovascularization. The left distal portion of the ureter was
removed to achieve a tension-free ureterostomy without
angulation. The papilla formed in the body after the ileal segment
was cut. The ileal catheter was led out of the abdominal via an
extraperitoneal tunnel and was secured to the aponeuroses of the
external oblique and transverse abdominis muscles. To make the
ureteral anastomoses, the tip of the ureter was divided to form a
large opening and anastomosed end-to-side to the ileum with
continuous strangulated suture. In most instances, ureteric
strictures are either secondary to ureteral ischemia or periureteral
fibrosis and develop less than 1-2 years following surgery. Ureteral
obstruction is usually asymptomatic and is often incidentally
discovered during follow-up imaging or laboratory tests (30-32).
Ureteral stenosis can be a consequence of ischemia; therefore, it is
critical to minimize ureteric devascularization during the procedure
and directly manipulate the ureter to the greatest extent possible,
which will restrict the ureteric outer membrane sheath surrounding
the blood supply of small artery injury.

The effect of stoma hernia on quality of life and efforts to reduce
its occurrence are of great significance. An Indiana University study
among patients with ileal conduit disease has reported an overall
morbidity rate of 29% and a surgical repair rate of 45%. The most
common symptoms were abdominal discomfort (58%), intestinal
obstruction or strangulation (15%), and partial small bowel
obstruction (15%) (33). The rectus abdominis plays a role in
maintaining abdominal pressure and assists in respiration and
defecation. It works together with the inner oblique abdominal,
transversus abdominis, and outer oblique abdominis muscles to
protect abdominal organs and maintain organ stability.
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Finally, there is a risk of venous thromboembolic disease (VTE)
factor for all major surgical interventions; however, the additional
risk increases when malignant tumors are present (34). An analysis
has revealed that the incidence of VTE complications post-
cystectomy ranged from 3% to 11.6% (35). Preventive measures
for VIE following radical cystectomy are crucial. Among the
prophylactics, heparin is recommended. Postoperative challenges
will arise regarding the timing of the assessment of anticoagulation
therapy re-initiation, and the risk of further VTE, compared to
postoperative bleeding, will remain vigilant.

Cisplatin-based neoadjuvant chemotherapy(NAC),
gemcitabine plus cisplatin (GC), and the dose-dense
methotrexate-vinblastine (ddMVAC) are the recommended
standard treatments for MIBC. The disadvantages of NAC
include its dependence on the delays or progression related to
clinical stage and treatment, which may affect deterministic and
curative therapies. Chemotherapy may include cisplatin-based
regimens; however, approximately 50% of the patients with MIBC
are clinically not eligible for cisplatin chemotherapy owing to age
and/or disease-related risk factors (36). Carboplatin can be
considered in patients with kidney insufficiency; however, its
effectiveness is not as satisfactory as that of cisplatin (37). Patients
who relapse or progress after first-line therapy have a poor
prognosis. Second-line chemotherapy regimens, with an objective
response rate (ORR) of 12% and a median overall survival (mOS) of
5-7 months (38), have been used in a variety of settings. Related
studies have shown that NAC performed 8 weeks after the diagnosis
of MIBC increases the risk of advanced tumor and positive lymph
node. When the time between the end of NAC and cystectomy is
more than 12 weeks, the risk of lymph node invasion significantly
increases. Some studies have shown that the longer the time
between NAC and radical cystectomy, the faster the tumor
progresses, but the optimal interval between NAC and radical
cystectomy still needs further study. At the same time, researchers
believe that adjuvant chemotherapy may affect the choice of organ
adhesion and urethral shunting. Some patients often cannot
complete the treatment due to side effects or financial burden,
thus reducing the survival benefit. The patient and her family
members all refused the scheme of preoperative adjuvant
chemotherapy, so we did not perform adjuvant chemotherapy in
this clinical case.

With the application and exploration of immunotherapy
gradually covering the advanced stage to the locally advanced
stage, or even the earlier stage of the disease, immunotherapy
with PD-1 or PD-LI inhibitors is expected to change the
conditions of bladder cancer treatment. In the neoadjuvant
therapy stage, the tumor load is high, and the efficacy of
neoadjuvant immune monotherapy in activating the body’s
immune response is limited, often failing to achieve a good
therapeutic effect. In the adjuvant stage, after the tumor has been
removed, more attention should be paid to the side effects of the
drugs when evaluating their efficacy. Research on immune
checkpoint inhibitors is still in the exploratory stage. The phase I
clinical study of immune checkpoint inhibitors reported by Marcq
et al. was discontinued because of the high incidence of adverse
gastrointestinal reactions (39). Radiotherapy is a critical component
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of conservative treatment. However, because there are many
complex organs around the bladder, dysfunction of the bladder
and surrounding organs occurs if the dose and scope of
radiotherapy are not properly controlled. The initial dose was 40
Gy for the lymph nodes of the bladder and pelvic area, which
increased to 46-54 and 64-66 Gy for the bladder alone and tumor
bed, respectively (40). Even if the radiation dose is strictly
controlled, it may lead to a range of adverse effects such as
radiation cystitis and gastrointestinal dysfunctions.

With limited data, the role and risk assessment of surgical
treatment in bladder cancer with multiple-organ invasion is far
from clear; however, it demonstrates its feasibility. For patients who
can tolerate surgery and intend to undergo surgery, surgical
intervention has further shown a good benefit in tumor follow-up
- prolonging the survival of bladder cancer patients with a short
expected survival time under conservative treatment.

4 Conclusion

Our treatment process had some limitations, including
incomplete clinical data and the lack of genetic or biomarker
assays for drug screening. However, personal or practical factors
cannot be ignored, and individualized strategies are required,
considering the efficacy, toxicity, cost, availability of therapeutic
options, and patient preferences. Minimally invasive surgery is a
treatment modality for bladder cancer patients without distant
metastasis but with pelvic multi-organ invasion. Surgeons
should strictly control the indications for surgery, warn patients
about the occurrence of related complications following surgical
treatment, and choose an appropriate diversion procedure for feces
and urine.
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