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Background: Partial cystectomy provides oncological results comparable with those of radical
cystectomy in selected patients with invasive bladder cancer without the morbidity associated
with radical cystectomy and urinary diversion. We describe a novel technique of partial cys-
tectomy that allows accurate identification of tumor margins while minimizing damage to the
rest of the bladder.

Methods: During the study period, 30 patients underwent partial cystectomy for invasive
high-grade cancer. In 19 patients, the traditional method of tumor identification was used, ie,
identifying the tumor by palpation and cystotomy. In eleven patients, after mobilization of the
bladder, flexible cystoscopy was done and the light of the cystoscope was pointed toward one
edge of the planned resected ellipse around the tumor, thus avoiding cystotomy.

Results: Patients who underwent partial cystectomy using the novel method were similar in all
characteristics to patients operated on using the traditional technique except for tumor diameter
which was significantly larger in patients operated on using the novel method (4.3£1.5 cm versus
3.11£1.18 cm, P=0.032). Complications were rare in both types of surgery. The 5-year local
recurrence-free survival was marginally superior using the novel method (0.8 versus 0.426,
P=0.088). Overall, disease-specific and disease-free survival rates were similar.

Conclusion: The use of a flexible cystoscope during partial cystectomy is a simple, low-cost
maneuver that assists in planning the bladder incision and minimizes injury to the remaining
bladder by avoiding the midline cystotomy. Initial oncological results show a trend toward a
lower rate of local recurrence compared with the standard method.
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Introduction

Partial cystectomy has many theoretical advantages over radical cystectomy, in that it
spares the bladder, obviates the need for urinary diversion, maintains erectile function,
can be done under regional anesthesia, and is associated with lower morbidity and
mortality. Ideal patients for such a procedure have a solitary muscle-invasive tumor
that allows complete excision with adequate margins, with reasonable residual bladder
volume, and a biopsy-proven absence of carcinoma in situ in the remaining bladder.'
However, using these criteria, only 5%—-20% of patients presenting with muscle-
invasive bladder cancer are suitable for this surgery, which is more commonly provided
in rural, nonteaching hospitals.>* Therefore, the literature is limited to retrospective
studies reporting 25, 58 and 37 patients.*® In appropriately selected patients from
leading centers, the overall 5-year survival after partial cystectomy is in the order of
70% and disease-specific survival is around 85%.*¢ The overall oncological results
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obtained with partial cystectomy are not inferior to radical
cystectomy, and approximately three quarters of patients
retain a functional bladder.**

The classic technique of partial cystectomy involves
“cystotomy away from the tumor”, identification of the
tumor from the inside of the bladder, and en bloc removal
of a full-thickness segment of the tumor-bearing bladder
wall.>? Making a cystotomy away from the tumor requires
either palpation of the tumoral mass or a “smart guess”
based on previous knowledge of tumor location. In many
cases, most of the tumor bulk has been removed by previous
transurethral resection, making it impossible to palpate the
tumor. Moreover, in elderly patients, the bladder wall is
often thickened by the hypertrophied detrusor, making tumor
palpation difficult. Alternatively, midline cystotomy is done
and the tumor or its residual crater is identified from inside
the bladder. This maneuver can compromise the surgical
margins or even go through the tumor itself. Additionally,
two suture lines are required for bladder closure.

We describe a simple, low-cost method, ie, cystoscopic-
assisted partial cystectomy (CAPC), which requires only one
incision in the bladder and can potentially provide optimal
surgical margins. We compare the results of this method with
the results of standard partial cystectomy.

Materials and methods
Study population

A prospectively maintained database holding data on
760 patients diagnosed with bladder cancer between June
1998 and December 2008 was surveyed. Pathological stag-
ing was performed according to the 1997 TNM (tumor,
node, metastasis) system and grading according to the
1998 International Society of Urologic Pathologists con-
sensus classification. Carcinoma in situ was not considered
an absolute contraindication for partial cystectomy. The
study was approved by the Helsinki institutional review
board committee (approval number 207.08). A total of
30 patients (mean age 67.7+12.1 years), including 28 men
and two women, underwent partial cystectomy for high-
grade invasive cancer. Median postoperative follow-up
was 43 months. Nineteen patients underwent a standard
partial cystectomy with cystotomy “away from the tumor”
for tumor identification.”’ In eleven patients, a flexible
cystoscope was used intraoperatively for identification of
the tumor and for planning the incision in the bladder. All
CAPC cases were performed by a single surgeon (ONG).
Oncological results of the new technique were compared
with the classic method.

Surgical technique

Under general or regional anesthesia, the abdomen and
penis are scrubbed and draped. A catheter is inserted in
the sterile field. Midline laparotomy is then performed. In
most cases, this requires opening of the peritoneum. The
transperitoneal approach permits wider excision of the
bladder dome with its perivesical fat and the peritoneal
covering. The bladder is then mobilized. The overhead
operative lights are then turned off and the catheter is
removed. Flexible cystoscopy is performed by the senior
surgeon. The tumor or its crater are identified and the sur-
geon plans an elliptic incision around the tumor, thereby
leaving 1-2 cm of normal bladder mucosa around it. The
surgeon points the cystoscope toward one of the poles of
the planned ellipse (Figure 1A). The assistant identifies
the transillumination in the operative field and marks this
point with a cautery. The cystoscope is removed and a
catheter reinserted. The overhead lights are turned on, the
bladder around the marked incision is packed with lap
pads, and the mark is deepened to the mucosa. The bladder
edge is lifted with Allis clamps and the tumor is identified
(Figure 1B). The incision around the tumor is completed
(Figure 1C and D). The specimen is submitted for frozen
section examination to confirm the absence of microscopic
disease at the margin. The bladder is then closed in the
usual manner with two-layer closure and standard pelvic
lymphadenectomy (including the external iliac and obtura-
tor nodes) is performed.
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Figure | (A) An intraoperative view. A midline lapartomy was performed and the
bladder isolated. The lights in the operating room were turned off. The surgeon
pointed the cystoscope toward one of the poles of the planned ellipse around
the tumor. The assistant marks this point with a cautery. (B) The marked incision
was deepened, the bladder edge lifted with Allis clamps, and the tumor identified.
(C) A removed specimen showing only a crater. (D) A removed specimen showing
a bulky (pT3) tumor. This patient was operated on at the age of 54 years and is
disease-free 85 months after surgery.
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Postoperative management

Adjuvant therapy was given according to the final pathological
result. Intravesical instillations of bacillus Calmette-Guerin
were provided to patients with carcinoma in situ (induction
of six instillations and maintenance of 2—3 instillations every
3 months for 1 year and then every 6 months for an additional
2 years). Systemic chemotherapy was considered in patients
with pT3 or node-positive disease. The follow-up protocol
included cystoscopy and urinary cytology every 3 months for
2 years and then every 6 months for an additional 3 years.
Computed tomography was done every 6 months for 2 years
and then annually for a further 3 years.

Statistical analysis

The preoperative and postoperative characteristics of the
patients who underwent partial cystectomy using the two
methods were compared, as were the oncological results.
Continuous variables were compared using the Student’s
t-test and categorical variables using Fisher’s Exact test. All
statistical tests were two-tailed and a P-value <0.05 was
considered to be statistically significant. Local recurrence-
free survival, overall (local and systemic) recurrence-free
survival, disease-specific survival, and overall mortality were
analyzed using the Kaplan—Meier method.

Results

The characteristics of the patients who underwent standard
partial cystectomy and CAPC are presented in Table 1. The
groups were similar in age, preoperative and postoperative
pathological stages, frequency of Tis, frequency of variant

Table | Characteristics of patients who underwent partial cyst-
ectomy using traditional and novel methods

Traditional Novel P-value
n 19 I
Age, years (SD) 68.1 (12.2) 67 (12.4) 0.807
Males 18 (95%) 10 (90.9%)  0.607
First-time bladder tumor 14 (73.7%) 9 (81.8%) 0.485
Mean tumor diameter, cm (SD) ~ 3.11 (1.18) 4.3 (1.5) 0.032
Preoperative staging, T1/T2 6 (31.6%)/ I (9.1%)/ 0.171
13 (68.6%) 10 (90.9%)
Tis present 4 (21%) 4 (36.4%) 0.219
Variant histology 7% (36.8%) 5%* (45.5%) 0.466
Positive surgical margins 2 (10.5%) 2 (18.2%) 0.343
Final pathology PO/P+ 7 (36.8%)/ 4 (36.4%)  0.646
12 (63.2%) 7 (63.6%)
Mean follow-up months (SD) 73.2 (67.7) 41.3 (41.9) 0.171

Notes: *Includes two cases of the nested variant, and a single case of each of the
following: squamous, small, sarcomatoid, glandular, micropapillary; **includes two
cases of the squamous variant, and a single case of each of the following: nested,
sarcomatoid, micropapillary.

Abbreviation: SD, standard deviation.

histology, positive surgical margin rate, ratio of “first-time
bladder tumors”, and duration of follow-up. However, tumor
diameter was significantly larger in patients operated on
using CAPC (4.3£1.5 cm versus 3.11+1.18 cm, respectively,
P=0.032). No patient had metastatic pelvic lymph nodes.
Both types of surgery were tolerated well, with a low
rate of complications. A total of three complications (15.7%)
were recorded in the standard partial cystectomy group (two
Clavien grade 2 and one Clavien grade 1) compared with the
CAPC group, in which two complications were observed (one
Clavien grade 2 and one Clavien grade 3b eventration).
The oncological results for the entire cohort are presented
in Figure 2. The 5-year overall, disease-specific, and recur-
rence (local and systemic)-free survival rates were 55%,
67%, and 42%, respectively. Local (intravesical) recurrence
was treated with repeated transurethral resection with or
without adjuvant bacillus Calmette-Guerin (six patients in
the standard partial cystectomy group and none in the CAPC
group) or by radical cystectomy (one patient in each group).
Systemic recurrence was treated by chemotherapy in three
patients in the standard partial cystectomy group and by
supportive care in a total of three patients. Table 2 compares
the oncological results obtained using the traditional and
novel methods. Overall, disease-specific and disease-free
survival rates were similar. Local recurrence-free survival
was marginally better using CAPC, which resulted in only
one local failure 9 months after partial cystectomy. Using
standard partial cystectomy, there were seven local failures.
This translates to a 5-year local recurrence-free survival of
0.8 for the patients treated using CAPC and 0.426 for those
treated using standard partial cystectomy (P=0.088).

Discussion
When strict criteria are used for patient selection, partial
cystectomy provides survival rates comparable with those
of radical cystectomy, with lower morbidity and mortality.”*
Five-year cancer-specific survival after partial cystectomy is
58%—-87% in modern series.*%® There is of course a risk of
local recurrence in up to 50% of patients,® especially when Tis
is present, and lifelong follow-up is required. Ultimately, three
quarters of patients retain their bladder in the long-term.®*
The standard technique of partial cystectomy that involves
mobilization of the bladder, ie, “cystotomy away from the
tumor”, and removal of the tumor-bearing segment has not
changed over the last century. It requires either palpation of
the tumor or “smart guess” based on previous knowledge of
tumor location. Using this method, it is often necessary to
close two incisions in the bladder (that of the initial cystotomy
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Figure 2 Kaplan—Meier survival curves.

and that of the tumor) and, importantly, the initial blind
cystotomy can go through the tumor itself or compromise
the surgical margins. Two incisions also increase the risk of
urinary leakage and subsequent complications.

In this paper we describe a simple and precise method
for partial cystectomy. Using a flexible cystoscope, the
surgeon identifies the tumor and plans the incision around
it. The light of the cystoscope is used to mark one of the
poles of the planned incision. The result is a single and
accurate incision around the tumor. As such, the CAPC
method has two theoretical advantages. Local cancer
control is expected to be better and damage to the bladder
decreased. Additionally, using the flexible cystoscope is a
common practice among urologists and there should not
be any learning curve.

This novel technique was performed in eleven patients
and the results were compared with those in 19 patients

Table 2 Survival rates after partial cystectomy using the
traditional and novel methods

Traditional Novel Wilcoxon
P-value
5-year local recurrence-free 0.426 0.8 0.088
survival
5-year disease-free survival 0.378 0.54 0.6422
5-year disease-specific survival ~ 0.75 0.63 0.638
5-year overall survival 0.56 0.56 0.638

who underwent standard partial cystectomy during the same
period. The oncological results of the entire series match the
results reported in the literature for overall, disease-specific,
and disease-free survival rates.* ¢ Patients operated on using
CAPC were similar to patients operated on using standard
partial cystectomy in all aspects except for tumor diameter,
which was significantly larger in the CAPC group (Table 1).
The complication rate was low in both groups, matching the
reported low rate of complications with this operation.* The
long-term results of the two methods were similar (Table 2).
Despite having significantly larger tumors, there was only
one local recurrence in the group that underwent CAPC
compared with seven local recurrences when standard partial
cystectomy was used. However, this difference did not reach
statistical significance (P=0.088).

The idea of using cystoscopic light during surgery has
been reported in a case report of a patient suffering from
endometriosis,'® but not in the context of bladder cancer. It
seems that the future of partial cystectomy includes laparo-
scopy and robot-assisted surgery.''? The method described
here seems most suitable for these technologies, which
involve an inherent loss of tactile perception often used for
identification of tumor location during open surgery.

The main drawback of the study is the small number of
patients. However, partial cystectomies are rare operations,
especially in teaching centers, and it may take years to recruit
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a larger series.’ An additional drawback of the study is the
nonrandomized selection of patients.

Conclusion

The use of flexible cystoscopy during partial cystectomy
is a simple maneuver that assists in planning the bladder
incision and minimizes damage to the rest of the bladder.
Initial oncological results are promising, with a trend toward
a low rate of local recurrence compared with the standard
method. This method is easy to learn and no significant
learning curve is expected. Further follow-up studies are
warranted.
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The authors report no conflicts of interest in this work.
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