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Postcystectomy: Postoperative Anatomy,
Surgical Complications, and Surveillance

Imaging

Aishah Azam, and Giles Rottenberg

Various surgical techniques exist for urinary diversion post cystectomy and each have dif-
ferent imaging features. This diverse range of surgical procedures can make imaging inter-
pretation difficult and so familiarity with the postoperative anatomy is essential. Multiple
imaging modalities and techniques are available for the radiologist’s assessment including
fluoroscopic studies, computed tomography, magnetic resonance, and radionuclide imag-
ing. Knowledge of when each of these modalities is indicated and the typical imaging
appearances is essential for early identification of postoperative complications and detec-
tion of tumor recurrence. This information enables the radiologist to make an accurate and
early diagnosis and subsequently guide the management pathway for these patients.
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Introduction

adical cystectomy is most commonly performed for

muscle invasive bladder cancer, or high risk non-
muscle invasive disease which may be recurrent or resis-
tant to local treatment.

Other indications include pelvic exenteration for other pel-
vic malignancies, but less commonly include benign condi-
tions such as neurogenic disorders of the bladder.

There are various surgical options for urinary diversion
postcystectomy, and these depend on multiple factors
including tumor site, stage, and patient factors including age
and comorbidities."

The surgical methods of urinary diversion can be divided
into whether the functional result is urinary continence or
incontinence. Continent urinary diversions allow the patient
to void through the native urethra or use self-catheterization.
Incontinent urinary diversions are where a cutaneous stoma is
formed and used for passive urinary drainage. This surgery is
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more straight-forward and is therefore more frequently per-
formed of the two, although this may depend upon the experi-
ence of the surgical center. Recent advances include the
development of robotic surgery over the past few years. Evi-
dence has shown that robotic cystectomy is associated with a
reduced blood loss, fewer complications, and a shorter length
of hospital stay despite overall a longer operative time.”

Knowledge of the expected postoperative imaging appear-
ances after the various methods of urinary diversions and
potential postoperative complications is crucial to facilitate
early diagnosis and management of any complications that
may arise.

In this article, we review the various surgical techniques
used for urinary diversion and the expected postoperative
imaging appearances. We will also assess the imaging features
of early and late complications and the variety of imaging
modalities available for the radiologists’ assessment.

Incontinent Diversion

These procedures are commonly performed and involve the
urine draining via a cutaneous stoma. They are a straightfor-
ward, safe, and reliable method of urinary diversion.
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lleal Conduit Formation

The gold standard for incontinent urinary diversion is the
formation of an ileal conduit, and this is the most common
urinary diversion procedure performed worldwide.” A seg-
ment of ileum acts as a conduit for urine storage, and it is
usually sited within the right iliac fossa. A 15-20 cm long seg-
ment of ileum, approximately 20-30 cm proximal to the ter-
minal ileum, is harvested to form the conduit. The ureters
are isolated and anastomosed into the proximal part of this
ileal segment. The distal part of the ileum is then exteriorized
as a stoma where it serves as a passive conduit for urine to
drain to a stoma bag. An ileal-ileal anastomosis is performed.
On imaging, the ileal conduit will be found in the right iliac
fossa and will be seen as a fluid-filled loop of bowel with evi-
dence of small bowel folds and extend to the skin surface as
astoma (Fig. 1).

Cutaneous Ureterostomy

Patients who suffer from inflammatory bowel disease or who
have a serious comorbidity which prevents utilisation of
bowel as a reservoir can undergo a cutaneous ureterostomy.”
The ureters are anastomosed directly to the anterior abdomi-
nal wall either singly or anastomosed together to form a con-
tinuously draining stomas. This procedure is associated with
a risk of stomal stenosis, and recurrent UTI, although avoids
the complications associated with any form of bowel
anastomosis.’

Continent Diversion

These procedures are surgically more complex with a higher
complication rates, and are therefore reserved for younger
and medically fit patients with better compliance.

Figure 1 Coronal oblique MIP reconstruction of a CT Urogram. The
patient underwent cystectomy, left sided nephroureterectomy and
right ureterectomy for upper tract TCC. Due to the ureteric involve-
ment the surgeons have directly anastomosed the ileal conduit to
the right renal pelvis as indicated by the arrow.

This involves resection of a segment of bowel which is
subsequently fashioned into a low-pressure pouch, to which
the ureters are anastomosed. The most common surgical
technique is an Indiana pouch where the ascending colon
and caecum act as the urine reservoir.” This segment of large
bowel is detubularized to reduce peristalsis. The pouch/reser-
voir that is fashioned, is then connected to the abdominal
wall to open as a stoma via a segment of the terminal ileum.
The stoma can then be intermittently self-catheterized by the
patient to drain the urine. Other surgical techniques have
been described using gastric and sigmoid pouches. On imag-
ing, the pouch will be seen as a fluid-filled loop of bowel
with evidence of haustral folds often in the right lower quad-
rant of the abdomen. On excretory phase, imaging contrast
will opacify this bowel assisting its recognition.

Neobladder Construction

This is commonly performed in a younger cohort of patients
and allows patent to void through the native urethra without
the need for a stoma which achieves a more aesthetically
pleasing result.” Patients may be required to perform self-
catheterization as well dependent upon pouch function.
Approximately 60 cm segment of ileum is resected and is
subsequently folded on itself to create the “neobladder.” The
“neobladder” is then placed into the cystectomy bed and
anastomosed to the native ureters and urethra. Voiding is ini-
tiated by increasing intra-abdominal pressure. A Studer ileal
orthotopic neobladder is the method most frequently used
Worldwideg(Fig. 2), however, antireflux mechanisms can be
incorporated at the site of the ureterointestinal anastomosis,
for example, as in a T-pouch neobladder formation. Good

Figure 2 Loopogram demonstrating the normal configuration of a
Studer Pouch which is a type of neobladder formed from a segment
of ileum — note the presence of valvulae conniventes (arrow). There
is incomplete reflux into the left kidney but there was no evidence
of obstruction. There is also a post-operative surgical drain in situ.



394

A. Azam and G. Rottenhery

Figure 3 Coronal MIP reconstruction of a CT urogram. The neoblad-
der is opacified well and seen as a tubular structure within the pelvis
(arrow). Numerous surgical clips are seen along the pelvic side wall.

patient knowledge and compliance regarding voiding is
required to minimize complication postneobladder forma-
tion. On cross-sectional imaging the “neobladder” will dem-
onstrate a mucosal fold pattern, often have a round or
tubular shape and be sited in the cystectomy bed (Fig. 3).
Identifying the uretoneobladder and urethra-neobladder
anastomoses can assist in assessment of this.

Ureterocolonic Diversion

Ureterocolonic diversion is the oldest form of urinary diver-
sion and involves anastomosis of the ureters to the sigmoid
colon. The technique is infrequently performed due to the risk
of urinary tract infection, and the risk of colonic malignancy
from contact between the urine and the colonic mucosa.’
Modifications to the technique can include an antirefluxing
technique, as well as an interposed loop of small bowel
between the ureters and colon to augment the capacity. '’

Multiple Imaging Modalities
Available

Postoperatively imaging is used to assess for surgical compli-
cations and to monitor patients for recurrence. Interventional
radiology plays an important role in managing both the early
and late complications of cystectomy.

Computed Tomography

Computed tomography (CT) is the predominant imaging
modality used in the early postsurgical period and in the
long term assessment of postoperative collections and tumor
recurrence.' ' CT imaging protocols vary between institutions
but in principle the CT protocol should be tailored to the
complication being evaluated.

Noncontrast CT can be helpful for baseline imaging of any
surgical material and also for assessment of urolithiasis. Dual
energy source scanner can allow simultaneous acquisition of
a postcontrast and virtual noncontrast CT.'” Careful assess-
ment of drainage catheters and stents should be made in the
early postoperative period. Most patients have ureteric stents
which may pass through the abdominal wall, as well as an
abdominal drain adjacent to the gastrointestinal anastomosis
and balloon catheters in the conduit or neobladder. Migra-
tion of these catheters can be associated with catastrophic
complications such as rupture of a neobladder (Fig. 4).

Contrast-enhanced CT enables assessment of any collec-
tions outside the urinary tracts for example abscesses or lym-
phoceles and other associated complications such as hernias.
A careful review of the abdominal wall should be performed
following laparoscopic or robotic surgery to evaluate local
complications such as an obstructed bowel loop, or vascular
injury related to port insertion. CT also enabled evaluation of
visceral and lymph node metastases.

Urographic phase imaging can assess the integrity of the
urinary diversion system.'” CT urography can often replace a
loopogram without the risk of sepsis from catheterization of
the stoma (Fig. 5). Split bolus techniques can provide

Figure 4 Scout imaging shows migration of a ureteric Bander stent
inferiorly in a patient with an ileal conduit. The CT following this
showed the patient had hydronephrosis.
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Figure 5 Urographic phase axial CT image demonstrates a contained
leak of contrast at the site of the ileal conduit (arrow).

accurate evaluation of recurrence and urinary leaks simulta-
neously and can reduce radiation exposure.'* An early post-
contrast and delayed urographic CT is often more helpful
than a standard split bolus examination especially in the
presence of ureteric dilatation, or poorly draining systems
where a delayed urogram may demonstrate a poorly opaci-
fied system. Most stones will still be identified on a postcon-
trast CT, and the urographic phase images following this
examination may be better than a split bolus protocol due to
the increased dose of contrast. Improved visualization of the
ureters may be obtained with oral fluid load or a small dose
of a diuretic. Careful evaluation of the ureter is recom-
mended on different window settings, and in multiple planes
to detect small areas of recurrence. MIP imaging may also
help detection of lesions. "’

Fluoroscopy

Loopograms are commonly used to evaluate postoperative
leaks, or ureteric strictures.'® They can be performed within the
first few months of surgery to confirm patency of the conduit
and ureteric anastomosis. A Foley catheter is inserted into the
conduit via the stoma and the balloon is inflated to secure its
position. Diluted water soluble contrast is hand injected via this
catheter into the conduit. Contrast should reflux from the con-
duit into the ureters and collecting systems bilaterally. Spot
images of the conduit, ureters, and kidneys are obtained with
views of the ureteroileal anastomoses (Fig. 6). Failure of contrast
to reflux may be due to a ureteric stricture, edema, mucosal
flap, or recurrent upper tract tumor (Fig. 7). Some studies have
suggested that routine studies are not mandatory as most cases
will present symptomatically. Early diagnosis of a ureteric stric-
ture can allow surgical or radiological management and prevent
progressive renal damage. Loopograms can be used for long-
term monitoring in patients with poor renal function who can-
not have contrast-enhanced CT or in whom CT urography is
indeterminate for upper tract disease or obstruction.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) can be used in patients with
contraindications to CT contrast administration. Pelvic MRI can

Figure 6 Urinary tract loopogram demonstrates free reflux of con-
trast into the conduit and ureter with subsequent filling of the ter-
minal ileum (arrow) and proximal large bowel, indicative of the
development of a fistula between the ileal conduit and terminal
ileum.

often be helpful in the assessment of local recurrence within the
pelvis (Fig. 8). It may be prompted by an abnormal CT, or by
the presence of pelvic symptoms which are a very strong indica-
tor of recurrence. MRI has the advantage of better evaluation of
the bony pelvis and soft tissue structures, and may be more sen-
sitive for bone disease and local recurrence.'” Contrast MRI
urography can be considered for evaluation of the upper tracts,
although noncontrast urography is most useful in the presence
of ureteric dilatation.

Figure 7 Patient presented 10 years postcystectomy with hematuria
and poor renal function, therefore unable to have a contrast
enhanced CT. A loopogram of the urinary tract was therefore per-
formed and demonstrated patchy filling defects within the right
renal calyces (arrow) which was proven to be upper tract transi-
tional cell carcinoma.
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Figure 8 Axial T2W MRI sequence demonstrating local recurrence
within the cystectomy bed. There is a lobulated soft tissue mass
involving the left puborectalis muscle and extending deep to involve
the urethra (arrows). The patient presented with perineal pain 6
months after cystectomy.

PET CT and PET MRI

There is evidence that FDG PET CT and PET MRI are more
accurate in assessing the presence of local recurrence and
metastatic disease postcystectomy than standard CT or
MRI. %Y With the introduction of new treatments for meta-
static bladder cancer (eg, Immunotherapy), the use of PET
may increase in the search for early asymptomatic metastatic
disease, as well as assessing the response of disease to treat-
ment (Fig. 9 and Fig. 10A, B). There is some interest in the
use of PET for a survival prediction score.”’

Complications

Radical cystectomy is a highly complex procedure with a sig-
nificant morbidity and mortality. Perioperative mortality is
recorded as 1.2%-3.2% at 30 days and 2.3%-8% at 90 days.””

Morbidity and mortality is generally lower in hospitals
with a large case load and therefore more experience. The
patient population often have significant other comorbidities

Figure 9 The patient attended for a routine surveillance re-staging
scan 6-months postcystectomy for a plasmacytoid bladder cancer.
CT scan demonstrated marked circumferential thickening of the
rectal wall sparing the mucosa. Following this the patient under-
went a colonoscopy which reported normal intraluminal appearan-
ces. However a subsequent PET scan confirmed high uptake in this
region consistent with recurrent disease.

including respiratory and cardiovascular disease which may
be related to both age and smoking related factors.

Complications vary in their nature and frequency depend-
ing on the type of urinary diversion procedure selected post-
cystectomy. Most complications arise from the urinary
diversion complication of the procedure rather than the cys-
tectomy component.

They can be divided into early (occurring within 30 days
of the surgical procedure) and late.

Early

The incidence of early complications is up to 48% following
conduit formation.”’

Urinary leak postsurgery is fairly uncommon with an
approximate rate of 2%-5%, however can lead to significant
morbidity.”* Urinary leak occurs secondary to dehiscence of
the ureteral-reservoir anastomosis but can also occur at the
rear end of the ileal conduit and lead to spillage of urine into
the abdominal cavity. Leaks are clinically suspected if there is
increased urinary output from the abdominal drain, or urine
from the wound. Urinary leaks can be evaluated with a fluo-
roscopic urinary loopogram or urographic phase CT scan.

It is preferable to perform contrast-enhanced CT prior to a
loopogram as the contrast from a Loopogram examination
may degrade subsequent CT examination especially in the
presence of a leak. An adequate delay between contrast injec-
tion and urographic phase scanning may be required to dem-
onstrate a leak. Initial review of the images may be helpful
with a further delayed pelvic examination if there is incom-
plete contrast density within the conduit.

Postoperative collections include hematoma formation,
lymphocoeles, and abscesses. These are best assessed on
cross-sectional imaging, and most commonly occur at the
operative site. The imaging characteristics of the collection
can determine its nature. A hematoma tends to be a het-
erogeneous hyperdense collection adjacent to the surgical
bed. Arterial phase CT imaging can be used to assess for
active hemorrhage if clinically suspected. Lymphoceles
tend to occur in patients who have undergone lymph node
dissection. They typically appear as a thin-walled homoge-
nous collection of fluid density commonly along the pelvic
side wall (Fig. 11). Abscesses can be differentiated from
the others by presence of an enhancing wall, adjacent fat
stranding, inflammatory change, and the presence of gas
(Fig. 12).

The most common bowel-related complication postsur-
gery is postoperative paralytic ileus.”” This may related to
the surgery itself or metabolic imbalances. On imaging,
multiple dilated loops of bowel with no discrete site of
obstruction confirm the presence of an ileus. This is man-
aged conservatively and commonly relieved with enteric
decompression. Mechanical bowel obstruction postsurgery
is rare and occurs as a late complication in comparison to
ileus. It is most likely secondary to adhesions, strictures,
hernias or bowel ischemia, and the transition point is best
assessed on CT (Fig. 13). Bowel obstruction often requires
surgical intervention.
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Figure 10 (A) Axial T2W MRI sequence showed a cystic collection along the right pelvic sidewall and this was reported as
a likely post operative lymphocele. However, note was made of a discrete nodular component to this collection. (B) A fol-
low up PET scan was performed which showed this nodule demonstrated high avidity consistent with recurrent disease.

Wound infection is common but usually evaluated clini-
cally although CT may be helpful to assess the extent.

Late

Ureteric strictures are seen in 10%-14 % of patients postcys-
tectomy, and are frequently ischemic in origin.”® They usu-
ally present within the first postoperative year. The strictures
are often asymptomatic and will be picked up on routine sur-
veillance although can present with a change in the renal
function. Strictures may be malignant in nature and related
to local recurrence of tumor, or upper tract tumor. The initial

Figure 11 Routine follow up surveillance CT on an asymptomatic
patient showed a large homogenous collection extending from the
pelvic sidewall into the left upper quadrant of the abdomen. This
was proven to be a lymphocele.

management may involve insertion of a stent although surgi-
cal correction is often required.

Strictures may be demonstrated as a focal segment of ure-
teral narrowing, however, the most common finding is dila-
tation of the ureters up until a discrete transition point. The
level of obstruction can be demonstrated on either a loopo-
gram or CT imaging (Fig. 14). Malignant strictures can be
distinguished from benign strictures by evidence of asym-
metrical/polypoidal features and may demonstrate concen-
tric mural enhancement. It is important to know the
postsurgical histology as the presence of carcinoma in situ
or a positive margin will make malignant obstruction much
more likely.

Nonobstructed dilatation of the ureter secondary to the
conduit needs to be distinguished from obstruction, and a
Mag3 renogram or loopogram can be helpful to confirm the
presence of obstruction (Fig. 15). A long-term ileal conduit is
often associated with significant dilatation of the ureters and
pelvicalyceal systems.

Parastomal hernias occur when the mesentery, or loops of
bowel extrude through the abdominal wall defect adjacent to
the site of the stoma. They commonly occur in patients with
a high body mass index. These are often asymptomatic as
often only involve omental fat, however, if a loop of bowel is
involved this may result in acute obstruction. CT imaging is
best for the assessment of the size of the defect and its con-
tents (Fig. 16). Recurrent stomal hernias are common even
after repair.

The development of urolithiasis postoperatively is related
to urinary stasis, metabolic imbalances, and in some cases
infection.”” Calculi may be seen in the urinary reservoir or
within the upper urinary tract, and early detection is impor-
tant to limit potential obstruction. They can be solitary or
multiple and have been reported in up to 10% of patients.
Although these can be seen on radiography and ultrasound,
they are best assessed on unenhanced CT imaging and are
often managed with lithotripsy or endoscopic retrieval. Dual
energy CT may be helpful in these patients.
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Figure 12. (a and b) A water soluble enema demonstrated extravasation of contrast anteriorly from the rectum consis-
tent with a rectal leak from an injury sustained during surgery. The patient subsequently had a CT scan (12b) which
demonstrated a pelvic collection (arrow) with locules of gas extending to and involving the pubic symphysis consistent

with secondary osteitis pubis.

It is important to ensure that surgical material is not mis-
taken for calculi and comparison with previous imaging is
necessary.

Tumor recurrence postcystectomy most commonly occurs
within the first 2-3 years.”” Local recurrence may present as
a mass lesion, focal wall thickening, filling defect, or stricture
within the urinary diversion system. Metastatic disease is fre-
quently symptomatic, and the onset of new symptoms
should prompt repeat imaging with a modality dependent
on the site of the symptoms (Fig. 17).

Figure 13 This patient presented to the emergency department 1
year post cystectomy with acute abdominal pain and vomiting. CT
scan demonstrated acute small bowel obstruction with small bowel
feces sign. The small bowel loops were tethered to the right iliac
fossa where there was extensive peritoneal disease (arrow).

Figure 14 Left-sided hydronephrosis was detected on surveillance,
and obstruction was confirmed on MAG3 renogram. Nephrosto-
gram demonstrates focal narrowing at the distal ureter proximal to
the site of the uretoileal anastomoses (arrow). This was benign in
etiology and the patient subsequently underwent successful reim-
plantation of the ureter.
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Figure 15 Postcystectomy the patient was found to have deteriorating renal function. 99mTc MAG3 renogram was per-
formed to evaluate dynamic renal function by measuring uptake and excretion of the radio-isotope. This study con-
firms reduced uptake in the left kidney and reduced excretion of contrast.

Upper tract recurrence is a common site of late recurrence
and is seen in 2%-6% of patients.”” The incidence of this is
increased in patients with CIS, noninvasive bladder tumor at
the time of surgery, and the presence of a positive ureteric
margin. Radiological detection of upper tract disease is impor-
tant as a majority of these patients will not have metastatic dis-
ease, so that treatment has been shown to reduce mortality.

Figure 16 A patient with ileal conduit presented 1 year postopera- Figure 17 Patient had a slow recovery 6 weeks post cystectomy and
tively with severe abdominal pain and clinically unwell. CT showed presented with abdominal distension. CT showed diffuse peritoneal
a necrotic loop of small bowel which had herniated through the site disease within the abdomen. Interestingly there was no evidence of

of the ileal conduit which was confirmed at surgery. peritoneal metastases on pre-operative imaging or at original surgery.
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Figure 18 Portovenous phase CT imaging shows extensive mural
enhancement of the ureters bilaterally (left worse than right) with
subsequent stricturing and upstream hydronephrosis consistent
with upper tract recurrence (arrow).

Guidelines suggest regular follow up with CT, although the
frequency and duration of follow up is not known for sure. A
risk adapted schedule of follow up appears to be a promising
approach.” This can be assessed via a loopogram or uro-
graphic phase CT/MRI (Fig. 18). Cross-sectional imaging is
perhaps more favorable as it enable assessment of nodal and
distant metastatic disease simultaneously (Fig. 19).

Distant metastatic disease is usually detected on surveil-
lance imaging which is commonly performed annually post-
surgery. Nodal recurrence may occur along the pelvic
sidewall, inguinal, and para-aortic sites and is best assessed
on cross-sectional imaging. Distant metastases are also best

Figure 19 Nine months after radical cystectomy a patient presented
with a lump on their mandible. MRI showed a destructive soft tissue
mass centred on the body of the right mandible (arrow). PET con-
firmed a solitary site of disease, which was proven to be recurrence
at biopsy. The patient responded well to chemotherapy.

Figure 20 Portovenous phase CT showed abnormal soft tissue
expanding the right renal pelvis (arrow). There is extensive bone
destruction within the thoracic vertebral body at the same level
with an extradural mass (*) causing imminent cord compression.

assessed this way, ensuring appropriate windowing to assess
for skeletal sites of disease (Fig. 20).

Conclusion

A variety of urinary diversion procedures exist postcystec-
tomy, and knowledge of the imaging appearances is essential
for the radiologist. Different imaging modalities can be used
to characterize the anatomy and assist in the identification of
early and late complications. This ultimately facilitates early
diagnosis and management for patients.
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