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Perioperative morbidity of radical cystectomy: A review

Jagdeesh N. Kulkarni

Department of Urology, Bombay Hospital Institute of Medical Sciences, Mumbai, India

ABSTRACT

A systematic review of the literature on perioperative morbidity (POM) was done using Medline software with a combination
of keywords like mortality, morbidity, and complications. In addition, we review the analysis of our hospital data of 261
Radical cystectomies (RCs) performed in an 11-year period and our latest clinical pathway for RC. Age range in our series
was 50 to 81 years with 240 males and 21 females. RCs were performed by intraperitoneal method in 172 patients and by
our extraperitoneal (EP) method in 89 patients. Urinary diversion was ileal conduit in 159 patients and neobladder in 102
patients. Blood loss ranged between 500 and 1500 ccs. Postoperative mortality occurred in eight patients (3%). Among the
other early post-op complications, major urinary leak was seen in nine and minor in 11, requiring PCN in five patients and
reoperation in four patients. Bowel leak or obstruction was seen in six and four patients, respectively, requiring reoperation
in six patients. EP RC in our series showed some benefit in reduction of POM. The mortality of RC has declined but the
POM still ranges from 11 to 68%, as reported in 23 series (1999-2008) comprising of 14 076 patients. Various risk factors
leading to POM and some corrective measures are discussed in detail. However, most of these series are retrospective and
lack standard complication reporting, which limits the comparison of outcomes. Various modifications in open surgical
technique and laparoscopic and Robotic approaches are aimed at reduction in mortality and POM of RC.
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INTRODUCTION

Radical cystectomy (RC) is a technically challenging
operation and hence prompt postoperative recovery,
short hospital stay, and reduction in morbidity
and mortality are difficult to achieve.> The past
two decades have witnessed several publications
reporting the reduction in perioperative mortality
of RC, reflecting the success of a multidisciplinary
approach.»! Before 1990, the perioperative mortality
of RC ranged from 2.4 to 15% in large series (>100
patients) which is reduced to 0 to 3.9% during the past
decade.l*1***I However, the perioperative morbidity
(POM) has remained stable at 11 to 68%. Further
late morbidity in contemporary series has been 19
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to 58%.22633631 Al]l these authors have expressed their
concern about the minimal impact on the incidence of
POM which has defied modern technological advances. As
a step, clinical care pathways have been designed to reduce
postoperative ileus, early ambulation, and earlier discharge
from the hospital.»#404]

The current review will focus on the literature of POM
in the contemporary era and will highlight our clinical
pathway and experience. Furthermore, it is our endeavor to
report the various factors which have helped us in reducing
POM and mortality of open RC both by conventional
(transperitoneal approach) and the modified (extraperitoneal
[EP] retrograde approach) methods in our clinical setting
and compare our schema of postoperative clinical care
pathway with others.!*®! Lastly, laparoscopic (LRC) or robot-
assisted LRC are still evolving.[#>"

MATERIALS AND METHODS

A systematic review of the literature (Medline) was
performed using a combination of keywords like POM
and mortality after cystectomy, early complications, and
cystectomy. Hospital records of the 261 RCs performed till
1998 were reviewed and the data were analyzed in terms
of perioperative complications and outcome. Of the 261,
a cohort of 102 neobladder has been reported in 2003.5!
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In 2002, we appended our patient selection criteria and
postoperative clinical care pathways [Table 1].

RESULTS

Table 2 gives the data of 261 RCs performed in an 11-year
period between January 1988 and December 1998. Most
of patients were 50 to 70 years and only 21 patients were
>70 years of age. Of the 261 patients, 240 were men and 21
women. Operative procedure was RC with ileal conduit in
159 patients while 102 a neobladder. All 24 women had an
ileal conduit. RC was performed by standard intraperitoneal
(IP) method in 172 patients, whereas remaining 89 patients
had our EP retrograde approach. The hospital stay ranged
from 15 to 60 days, with a median of 18. Perioperative
mortality was 8/261 (3%). Blood loss was 750 to 1500 ml in
majority, however, EP group showed a reduction of blood
loss. Early complications occurred in 40 patients (15%) and
were less in the EP group. Details of the complications and
management are given in Table 2.

Literature review shows that between 1999 and 2009, a
total of 23 series comprising 14 067 patients (series ranging
from 96 to 6 577 patients) have been reported addressing
early complications of RC [Table 2].11-3513.19.2225-40] Thjg
also includes our previous report of 102 patients with a
neobladder.™ Table 2 summarizes the details of these series.
All series have used different parameters to report the data
and majority are retrospective. The only observation is
that historically, before 1990, the mortality in larger series
(>100patients) was 2.4 to 15% and has reduced to 0 to 3.4%
in this decade, but the early morbidity which was 28 to 42%
in that period has remained 11 to 68%.!6-1024

DISCUSSION

RC is a complex operation and has avoidable POM. Some
authors have reported measures to help reduce or prevent
them.!*'% Various technical improvements in the surgical
and anesthesia techniques, multi disciplinary approach for
correction/control of comorbidities and early postoperative
rehabilitation have produced salutary effect in reducing
the mortality, but their impact on POM is at the best
moderate.!'!]

This review is aimed at focusing on some of the issues.
They are patient selection criteria, surgical technique and
its refinements, individual surgeon’s preferences and skills,
and institutional volumes. Most series are retrospective
and lack standard reporting criteria.'! Classification of the
POM reporting is inconsistent in the majority of cohorts,
hence it is difficult to derive conclusions.**4 At the most,
meta-analysis can only provide suggestions rather than
guidelines.* Few have reported prospective studies using
Clavien system of complication reporting but there is need
for standard guidelines.!!1316.18]
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Table 1: Clinical care pathway (our institution)

Preoperative

» Diagnosis (histology confirmation)

» Counseling patient and relatives

» Complete lab studies and medical fitness

» Consultation and treatment of comorbidities -pulmonary/cardiac/
dental/others, e.g., Gl /psychiatry/gynec/ophtalm

» Stoma consult and marking

» Anesthesia consult

» Informed consent and insurance formalities

Day-1

» Admission to the hospital

» Complete physical examination + additional lab work if necessary

*  3-4 units of blood or PC type and cross match

= NPO after midnight prior to day of surgery, liquid diet till MN

= Antibiotics - combination of cephalosporin + metronidazole or
appropriate as per culture sensitivity report

» H2 antagonist +supportive therapy + DVT prophylaxis

» Chest physiotherapy+ lower limb exercises

» Bowel preparation (1/2 day) with isolyte or colowash

» Sleep medication (optional) skin preparation shaving and antiseptic
wash

Day 0

= Parenteral antibiotics and other drugs

» Central lines And epidural catheter placement (T10)

= Surgery RC + UD/neobladder

» Postoperative ICU/ward transfer -central monitoring, lung cardiac

» Vital signs and |V fluids and intake and output chart g4

* NG tube, tube drains, catheters, surgical wound ,stoma color,
pouch (SPC catheter) status, DVT stockings

» Clear liquids on demand in the evening

= Pain killers epidural or IV

» Optional respiratory support

Day 1-3

* Asperday 0

» Complete hematocrit and biochemical profile and correction of the
abnormalities.

» NG tube removal when the peristalsis returns.

» Drain removal if drain <50 ccs

* Ambulation and chest and limb physiotherapy and back care

* Pouch washes with saline/bicarbonate and stoma and wound care

» Increase oral intake or parenteral nutrition supplement
(Hyperalimentation if required)

= High index of suspicion: *ileus/*drain output/vital signs
abnormality /fever

Day 4-7

» All above + oral intake to be increased as tolerated

« Stoma, wound ,catheter care and pouch washes

«  Complications if suspected imaging: sonography, CT scan,

Day 8-15

» Removal of central lines

« Complete oral alimentation

» Oral antibiotics and supportive therapy

« Stoma rehabilitation, removal of stents, pouch gram (optional)

» Preparation for discharge and advice

» Review for pouch (stent removal) or stoma and wound status

= Pathology review

PC - Packed cell; NPO - Nil per orally ; MN - Midnight; DVT - Deep vein
thrombosis; RC - Radical cystectomy; UD - Urinary diversion; ICU - Intensive
care unit; IV - Intravenous; SPC - Supra-pubic cystostomy; CT - Computerised
tomography

Patient selection criteria

Age >70 years and being a female have been labeled as
higher risk factors.!'>12!l However, with proper selection
and risk balancing, there is a beneficial impact on reduction
in morbidity.?"
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Table 2: Radical cystectomy - our data with literature review

Type of surgery Our data (n = 261) *Literature
review
IP EP Total (n = 14 067)
RC+1C 110 49 159
RC + NB 62 40 102
Blood loss (in ccs) 1 3 4 600-1700
<500 1 3 4
500-750 20 29 49
750-1 000 45 10 55
1000-1 500 90 30 120
>1500 15 14 29
Early mortality
Surgical 5 0 5 0.3-3.9
Medical (MI/P E) 2 1 3 0-4
Early complications
One postoperative 20 20 40 19-57
complication or more
Urinary leak
Type
Major 6 3 9 4.9-25
Minor 5 6 11 18-58
Site
Uretero enteric 8 5 13 2.6-7.7
anastamosis
Neobladder 2 4 6 NA
Treatment
Conservative 5 6 1 NA
PCN 3 2 5
Reoperation 3 1 4 0-17
Bowel complication
Leak /fistulae 3 3 6 0-8.7
Obstruction 1 1 2 0-7
lleus 7 3 10 0-22.7
Pelvic abscess 1 0 1 0-4.4
Reoperation 4 2 6 0-0.4
Wound complication
Burst abdomen 4 2 6 0-15
Minor dehiscence 8 5 13 0-9

*Review of 19 cohorts?¥. IP - Intraperitoneal; EP - Extraperitoneal; RC -
Radical cystectomy; PE - Pulmonary embolism; IC - lleal conduit ; NB - Neo
bladder; Ml - Myocardial infarction; PCN - Percutaneous nephrostomy

Comorbidities (including high BMI) have been included
under the ASA score in the literature; however, it is logical
to believe that greater than two comorbidities are not
contraindication of surgery but will necessitate optimum
correction (in ASA>2) and preventive measures to reduce
morbidity."® Here, multidisciplinary approach and clinical
care pathways [Table 1] are important.

Prior pelvic surgery, radiotherapy (preoperative or complete),
and neoadjuvant chemotherapy may lead to some technical
difficulties during surgery and postoperative period, but
with careful planning and modern technique, these can
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be managed.'** Cystectomy as a primary therapy or after
neoadjuvant chemotherapy for bulky or locoregionally
advanced tumors has a significant risk of POM.!>>°4 We
strongly feel that these situations need a careful and judicious
management for achieving satisfactory result.

Surgeon and hospital volume

In last 5 years, there has been some debate on the issue of
surgical learning curve both at personnel and institutional
level vis-a-vis surgical volume.®5% Although this is
a complex subject, it is accepted that an individual or
institution which handles 10 RC per year and has all facilities
for major surgeries can continue to undertake RC. However,
orthotopic neobladder or continent pouches should be
handled at larger volume centers. In the Indian context, we
believe that all the teaching and large private hospitals can
undertake RC with acceptable results.

Surgical issues

Impact of optimum surgical technique on reduction of POM
of RC depends on the following: (i) Preoperative factors; (ii)
Anesthesia and perioperative anesthetic management; (iii)
Clinical Care pathways; (iv) Operative Technique.

Renal failure (serum creatinine >2.5/dl) and poor nutritional
status necessitate correction wherever possible to reduce
complications.™ Generally in these patients, urinary
diversion with an ileal conduit is preferable over complex
procedures like orthotopic bladder substitution.*” Older
patients with chronic bowel disease and with significant
comorbidities are better suited for ileal conduit.

In addition to preanesthetic optimization of medical
comorbidities (cardiac, pulmonary, diabetes), epidural
anesthesia has favorably affected perioperative
complications.®”*] We routinely use epidural anesthesia
either alone (in majority of cases) or in combination with
general anesthesia. By this combined approach, we had
significantly lowered blood loss and reduced postoperative
ICU admissions. In patients with ASA 2 and 3, our anesthesia
team institutes short-term ventilator support in PACU (Post
Anesthesia Care Unit) till the vital parameters including
temperature, electrolytes, hematocrit, and biochemical
profile are stabilized.

Clinical care pathways are referred to enhanced recovery
protocols with standardized perioperative plan of care.!?>4-4]
Generally, these pathways are directed towards the
standardization of antibiotic and analgesic therapy, bowel
preparation, nutrition, and surgical drain management.
Furthermore, they are used as a guide, and minor deviation
may be required in a given clinical scenario. Table 1 shows
our latest clinical care pathway. In keeping with the modern
trend, we have used less aggressive bowel preparation in our
practice in last few years, with early return of peristalsis and
early oral alimentation.
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Figure 1: Extraperitoneal pouch in males 46

Understanding of surgical anatomy of the pelvis and
adequate control of the dorsal venous complex (DVC)
have not only helped us in reducing the blood loss but
also POM of RC.1! Ten years ago, we reported our ‘Extra
peritoneal retro grade technique of RC’ (1999).14¢! Initially
like the steps of radical prostatectomy, DVC and urethra
are sectioned early after EP pelvic node dissection on either
side. Later, the prostate with SV and bladder are dissected
off the rectum and Denonvillier’s fascia cranially without
opening the peritoneum. All the vascular pedicles of the
bladder are ligated and cut. Cystectomy is completed by
incising the peritoneum after sectioning the ureters. The
bowel segment with its vascular pedicle is isolated (both for
conduit or neobladder) and the peritoneum is closed around
the mesentery. This bowel segment lies extraperitoneally
and can be reconstructed as a conduit or neobladder and
the ureters are implanted. Thus, bowel anastamosis is
IP, and urinary pouch or conduit is EP [Figure 1]. This
EP approach has shown significant reduction in ileus,
resulting in effective management of minor urinary leaks
without intervention [Table 2]. We have not used this
approach when the disease is beyond the pelvic cavity,
that is, sigmoid colon, retro peritoneal nodes, and urachal
tumors. Others have reported ante grade technique (EP)
with successful results in terms of reduction in morbidity.
(62631 In women, we have recently used this technique for
sparing the gynecological tract effectively to reduce POM
and to improve quality of life [Figure 2].1%

Perioperative complications

Detailed report of prevention and management of early
and late complications following RC has been reported by
Lawrentschuk et al.? We would like to briefly review some
of the factors and our measures to prevent or reduce them.

Acute blood loss is common during or after RC and is difficult
to predict.['** In our setting, the majority of patients present
with bulky disease and are nutritionally compromised, and
hence require replacement of either whole blood or blood
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Figure 2: Gynec tract saving cystectomy in females 64

products intra and/or postoperatively [Table 2]. However
with the EP approach, the blood loss has been reduced.
Chang et al. in a prospective trial reported reduction of the
blood loss with use of stapler device for controlling DVC
and bladder pedicles, whereas others have advocated the use
of the harmonic scalpel or ligasure.”*®! Recently, we have
used these new devices but cost constraints limit their use
in our practice. In a recent review, LRC or robot-assisted
LRC cystectomy has been shown to reduce the operative
blood loss significantly and also the operative time.[* We
believe that these approaches will continue to expand and
have great potential to be the preferred approach in future.

Meticulous dissection, proper hemostasis, and attention to
vascular supply are the key issues in construction of the
conduit or pouch and uretero-enteric anastamosis. Urinary
leak is generally preceded by rise in pulse and temperature,
toxic appearance, abdominal distension with excessive
drainage, and reduced output and can be preempted by a
high index of suspicion. Our EP approach which separates
the bowel anastamosis from the reconstructed urinary
segment has helped in reducing the urinary leak spreading
into the peritoneal cavity progressing to sepsis and can be
diagnosed easily by noting the increased drainage. Major
leak can be managed by instituting measures like antibiotics,
TPN, proper drainage of pelvic collection, and PCN. We
routinely use stents across the uretero-enteric anastamosis
and a suprapubic catheter in the neobladders. Both stents are
brought out in the stoma bag in conduits and with SPC in
pouches. Further, problem of mucus blockage is prevented
by gentle irrigation of the stents and SPC washes. Mattei
et al. in a controlled trial showed that stenting helps in
the reduction of ileus, early pelvicalyceal dilatation, and
metabolic acidosis.”!

Shabsigh et al. proposed definition of Ileus as ‘Inability to
tolerate solid food by postoperative day five, the need to
place an NG tube or the need to stop oral intake due to
abdominal distention, nausea or emesis.’' Modern concept
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of rapid recovery of small bowel motility and absorption
within hours of surgery has propelled the early oral liquid
diet, reducing the time of ileus. We believe that prolonged
ileus could be due to a bowel or urinary leak and should be
dealt with appropriately.

Recently, the use of staplers over hand-sewn enteric
anastamosis has been shown to be superior in terms of
reduction of operative time and morbidity.®®! Our preference
is a hand-sewn anastamosis with acceptable results and cost
benefit. Generally, management of bowel fistulae revolves
around nutrition, diversion or reoperation, and treatment
of sepsis.[70

Routine use of appropriate combination antibiotic therapy
pre and perioperatively and strict adherence to the clinical
care pathway minimizes the incidence of sepsis. Pulmonary
and peripheral vascular complications (DVT) can be reduced
by active pulmonary physiotherapy, low molecular weight
heparin, and intermittent pneumatic compression stocking
(ICSI) during the early postoperative period. Similar
measures are popular worldwide in most centers.[?$256]
Lastly, early ambulation and frequent change of position
during critical stages can prevent bed sores.

We perform meticulous closure of the fascia and rectus sheath
using nonabsorbable sutures. A subcutaneous suction drain
is placed in obese patients. Skin and subcutaneous layers are
closed properly. Postoperatively, the wound is inspected
regularly and early drainage of seroma is performed. The
role of tension sutures is debatable.”*’!) However, early
repair of wound dehiscence helps in preventing hernia.l’”

Prolonged pelvic drainage during the postoperative period
is often due to a urinary leak. However, when the urine
leak is ruled out, lymphorrhea could be preexisting filarial
(sub clinical) disease in our practice and needs patience
and symptomatic treatment. Lymphocoeles are generally
detected after first or second follow-up visit, and may require
percutaneous drainage.

CONCLUSIONS

A lot of emphasis is given to the reduction of POM of RC.
Newer techniques like minimal invasive (Lap) or Robotic RC
are aimed at the same goal. However, both these approaches
have a steep learning curve and cost issues. On the other
hand, open RC with refinements of procedures has stood
the test of time. Our EP approach with early DVC ligation,
under vision dissection of the prerectal and paravesical
region and minimal handling of bowel, has reduced ileus
and associated morbidity. In case ureteric leak occurs, it can
be managed with less invasive approaches.

RC due to its complexity necessitates a team approach
with well-trained surgeon, anesthetist, intensivist, stoma
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care specialist, nutritionist, and physiotherapist. In India,
traveling to ‘high volume centers’ may be difficult; hence,
it is advisable for urological surgeon to attain the learning
curve and form a team approach to reduce the POM of RC.
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