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Abstract

Background and Purpose: Caliceal diverticula are rare congenital abnormalities that can become symptomatic if
associated with a calculus or infection. We review percutaneous management of caliceal diverticula.

Methods: Pathogenesis, clinical evaluation, management options, and recommended follow-up for symptomatic
caliceal diverticula are reviewed. We present our single-stage and prepercutaneous nephrolithotomy opacifi-
cation techniques for the management of caliceal diverticula. This involves complete extraction of all stone
particles and ablation of the diverticular cavity without infundibular identification or dilation. Comparison of
outcomes between our current ablative technique and our previous dilation technique is evaluated.

Results: Percutaneous management of caliceal diverticula offers the highest symptomatic relief and stone-free
rate of available management options. We identified 106 patients with caliceal diverticula who were treated with
a percutaneous approach. Review of 85 of these patients demonstrated that most procedures can be performed
with a small nephrostomy tube in place for 24 hours and an overnight hospital stay. Minimal complication and
stone recurrence rates were observed. Patients treated with caliceal diverticular ablation experienced a shorter
hospital stay, fewer complications, and a higher stone-free status than those patients who were treated with
dilation of the diverticular infundibulum.

Conclusions: Percutaneous management of caliceal diverticula using cavity ablation is a minimally invasive

technique that offers long-term symptomatic relief with minimal complications.

Introduction

CALICEAL DIVERTICULA are congenital smooth-walled,
nonsecretory urothelium-lined cavities within the renal
parenchyma that communicate with the caliceal fornix
through a diverticular neck. Urine is received by the diver-
ticulum by passive retrograde filling from the adjacent col-
lecting system, which can include the renal pelvis. Failure of
small ureteral buds to degenerate is thought to be the origin
for the diverticular anatomic variation.

Caliceal diverticula are uncommon and have been noted in
0.21% to 0.6% of patients who are undergoing renal imag-
ing.1~* Bilateral occurrence is observed in only 3% of patients
with diverticula.® Calculi occur in 9.5% to 50% of diverticula.
Although many of these cavities occur without symptoms,
they can be associated with pain, hematuria, recurrent urinary
tract infections, and even damage to surrounding parenchy-
ma.24%7 Furthermore, complete obstruction of the diverticu-
lar neck can be associated with sepsis, abscess formation, or
hypertension.®

The etiology of caliceal diverticular calculi is controversial,
with both urinary stasis and underlying metabolic abnor-
malities implicated as factors.®~!2 Previous investigators have
suggested that particle retention time, especially in the setting

of a diverticulum, could be the cause of stone formation.!?
Liatsikos and colleagues!® further suggested stasis as a cause
of diverticular calculi formation, because they noted a low
incidence of metabolic abnormalities in their cohort (25% in
caliceal diverticulum cohort vs 77.3% in other stone formers).
Other studies, however, have noted metabolic derangements
in 50% to 100% of patients with diverticular stone disease.>?

Finally, Matlaga and colleagues!! suggested that it is both
metabolic and stasis factors. In their comparison of 24-hour
urine studies of 29 patients with caliceal diverticula with 245
calcium oxalate stone formers and 162 normal patients, they
found the urinary stone risk parameters of patients with ca-
liceal diverticular stones were similar to those of the calcium
oxalate stone forming group. Furthermore, when compared
with the normal cohort, the caliceal diverticulum and calcium
oxalate stone formers were significantly more hypercalciuric
and their urine was significantly more supersaturated with
calcium oxalate. Of interest, the urine aspirated from the di-
verticulum of three patients in the series from Matlaga and
colleagues!! demonstrated a significantly lower supersaturate
of calcium oxalate compared with urine that was obtained
from the renal pelves of the same patient. The authors hy-
pothesize that, although these patients have baseline meta-
bolic derangements, the urinary stasis in the diverticulum
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allows for incorporation of ions into a stone nidus, thus
propagating stone formation and lowering local calcium ox-
alate supersaturation.

Diagnosis and Evaluation

The differential diagnosis of caliceal diverticulum includes:
Renal cyst, malignancy, solitary abscess, and, most com-
monly, hydrocalicosis secondary to infundibular stenosis. In
geographic locations where tuberculosis is prevalent, the
differential diagnosis of cortical cavitation secondary to renal
tuberculosis should be considered, because the radiologic
appearances of these two conditions may be similar.? Most
patients with calculi in a caliceal diverticulum present with
flank pain, hematuria, recurrent urinary tract infections, and,
less frequently, an incidentally noted stone. The work-up for a
calculi in a caliceal diverticula follows the same pathway for
the above presenting symptoms and includes urinalysis,
complete blood cell count, basic metabolic panel, and imaging
of the abdomen. The urine study should include both mi-
croscopy and a urine dipstick test for leukocytes, erythrocytes,
protein, nitrites, and pH.

Initial imaging studies depend on the physician’s practice
preference and can be renal ultrasonography (US), plain ab-
dominal radiography of the kidneys, ureters, and bladder
(KUB), or noncontrast CT. Renal US will accurately make a
diagnosis of a caliceal diverticulum in 80% of cases,'* with the
classic US finding of milk of calcium.'> When echogenic ma-
terial is present in the affected kidney, the patient is scanned in
different positions to demonstrate gravitational changes of
the content, which is diagnostic of a caliceal diverticulum.
KUB radiography can also point to a diagnosis of a caliceal
diverticulum if milk of calcium is present. The milk of calcium
will appear as a meniscus-like, half-moon-shaped calcifica-
tion. Caliceal diverticula are often easily identified on non-
contrast CT as a dilated outpouching from the collecting
system containing a stone.

Once the diagnosis of caliceal diverticulum is suspected,
imaging of the collecting system should be performed to as-
sess location of the diverticulum and communication with
other elements of the kidney. With intravenous urography
(IVU) or CT urography, most caliceal diverticula will opacify
if they have significant communication with the collecting
system. The opacification will occur later in the examination,
because the diverticulum is filled in a retrograde fashion from
the calix or renal pelvis and thus delayed images are neces-
sary.!6 A retrograde pyelogram can be helpful in determining
where the neck of the diverticulum is located. If the neck or
infundibulum is obstructed, the diverticulum will not opacify.
The presence of an obstructed infundibulum can dictate how
access to the caliceal diverticulum is achieved, which will be
covered in detail.

Surgical Treatment Options

Patients with caliceal diverticula can present a treatment
challenge. Historically, patients with caliceal diverticula were
treated by open surgical nephrostomy with closure of the
infundibulum, marsupialization and fulguration of the di-
verticular cavity, or partial nephrectomy. With technologic
advancements, the treatment has become progressively less
invasive. Currently used minimally invasive treatment for
patients with symptomatic caliceal diverticula includes
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shockwave lithotripsy (SWL),7-1° ureteroscopy (URS)2*-2
percutaneous nephrolithotomy (PCNL),!6:17,20.24-30 and lapa-
roscopy.31-36

SWL for the management of caliceal diverticula is an at-
tractive but controversial minimally invasive treatment op-
tion. Although at short-term follow-up SWL can provide
symptomatic pain relief in 36% to 70% of patients, stone-free
rates are low, ranging from 4% to 20%.17-18 Jones and associ-
ates!” have further demonstrated that some patients who are
initially rendered symptom free with SWL will subsequently
become symptomatic with longer observation and need re-
treatment.

The highest stone-free rate reported for SWL of caliceal
diverticular calculi remains suboptimal at 58%.° Thus, SWL
is rarely considered as monotherapy for caliceal diverticula
because most investigators agree that to prevent stone re-
currence, eradication of the diverticulum should accompany
stone removal, a goal that is rarely achieved with SWL.37,38

An advantage of URS over SWL is that while both are
minimally invasive, URS allows for simultaneous ablation of
the diverticular cavity. Retrograde URS is a reasonable option
for certain patients with diverticula in the upper or middle
portions of the kidney when the stone burden is small and
the diverticular neck is short and easily accessible.?!%” Stone-
free rates for URS range from 19% to 73%, but diverticular
obliteration is as low as 18%; a significant number of patients
demonstrate residual symptoms and need re-treatment.232438
Furthermore, identification of the diverticular neck can
be difficult from a retrograde approach and may account for
the lengthy operative times (1.25 to 4 hours) reported in some
URS series.?!23

Laparoscopic management of caliceal diverticula has been
described, but the indications for such an approach are lim-
ited. It has been suggested that anterior diverticula, especially
if there is a thin layer of parenchyma overlying a large anterior
cavity, are appropriate for laparoscopy.3*? The laparoscopic
approach, however, is more invasive than PCNL, with
lengthy operative times (up to 2.5 hours) even in experienced
hands,?? thus limiting its widespread application. In general,
laparoscopic management is reserved for diverticula that are
extremely anterior or in ectopic kidneys where a percutaneous
approach will be hampered.

Percutaneous management of caliceal diverticular calculi
achieves excellent stone-free (87.5%-100%) and obliteration
rates of the diverticular cavity (76%-100%).16-17:2526,28-30
More than 90% of patients report symptomatic relief with
percutaneous treatment,'”*?>2% and long-term studies have
demonstrated these results to be durable.2® In most cases,
percutaneous access is directly onto the caliceal diverticulum,
because it allows use of a rigid nephroscope.” Direct punc-
ture can be difficult if the cavity is small or if the caliceal
diverticulum is located in the upper pole of the kidney. If
direct puncture into the calix fails, a neighboring calix can be
punctured and the diverticulum entered indirectly by perfo-
rating the wall of the diverticulum or by entering in a retro-
grade fashion, through the diverticular neck.3® The indirect
access technique, however, is associated with inferior results
and thus should be reserved as a secondary measure.

Biplanar fluoroscopy is the imaging modality most com-
monly used for percutaneous access when subsequent PCNL
is planned*!; this technique needs a radiopaque target for
which to aim. Kim and coworkers® have described a single-
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stage technique in which percutaneous access is directed
straight onto the stone. If the targeted diverticular calculi are
not visible with fluoroscopic imaging, contrast can be instilled
into the diverticular cavity via a ureteral catheter placed ret-
rograde.?® If the diverticular communication with the in-
trarenal collecting system is attenuated, however, the
diverticulum may not readily fill with contrast. In such cir-
cumstances, US guidance can be used.*? Unfortunately, it is
difficult to monitor the guidewire manipulation with US im-
aging. Matlaga and associates'® have described CT or US
guided pre-PCNL opacification of the caliceal diverticulum as
an alternative approach. Opacification of the diverticulum by
interventional radiology provides the necessary target for
percutaneous access in the operating room.

Once access is obtained into the diverticular cavity, stone
removal is performed with either forceps or ultrasonic litho-
tripsy. Regardless of the method used, it is imperative that the
patient is rendered stone free. Kim and associates®® noted that
successful obliteration of the diverticular cavity was closely
associated with rendering the patient stone free, and that
successful obliteration of diverticula ranging from 5 to 44 mm
in diameter was possible when the cavity was completely
cleared of stone material; however, residual fragments in-
creased the risk of incomplete diverticular resolution. After all
stone material is extracted, the urothelium should be in-
spected to identify a flattened renal papilla, the presence of
which would indicate an obstructed calix rather than a caliceal
diverticulum.

Once the cavity is confirmed to be a true diverticulum,
treatment can include creating a large communication to the
collecting system to promote drainage and prevent urinary
stasis. When the infundibular connection to the renal collect-
ing system can be found, dilation of this communication can
be performed and the area “stented” with a nephrostomy
tube.17-262 If the infundibular connection cannot be found or
traversed with a wire, some have advocated creation of a
neoinfundibulum into the calix or the renal pelvis.?*?” Both
techniques require the placement of a nephrostomy tube for a
prolonged period to ensure the channel will remain open.
Furthermore, dilation of the infundibulum and creation of a
neoinfundibulum have the potential to create significant
bleeding. Neoinfundibulotomy should not be performed
when the diverticulum is located anteriorly and normal pa-
renchyma is traversed and dilated to form a connection to the
collecting system.?”

Another treatment strategy is to fulgurate the diverticulum.
Although the need for cavity ablation or destruction is a
controversial issue,?> because the caliceal diverticulum is
lined by a nonsecretory endothelium, most authors advocate
fulguration at the time of PCNL.*” Hulbert and associates,?®
however, suggested that trauma to the wall of the diverticu-
lum that is caused by the percutaneous dilation process is
sufficient to ablate the diverticular lumen. Conversely, others
have reported that dilation or incision of the diverticular neck
without fulguration results in complete ablation of the di-
verticulum in only 30% of cases*® as opposed to the 76% to
100% ablation rate when fulguration is performed.17-2628:44

If fulguration is to be performed, the infundibulum of the
diverticulum should not be dilated to maximize the chance of
diverticular obliteration. Diverticular fulguration can be per-
formed with?® or without®® ureteral catheterization using a
direct percutaneous access technique. Monga and col-
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leagues®® performed fulguration of the caliceal diverticulum
lining without any attempt at cannulation of the infundibular
communication. All patients were left with a ureteral stent for
2 to 4 weeks, and the nephrostomy tube was removed at 24 to
48 hours. The authors reported a 100% diverticular ablation
rate, and all patients were symptom free at 38 months follow-
up. Kim and associates® also presented their series of per-
cutaneous diverticular ablation without identification of the
infundibulum; however, ureteral catheters were not placed in
their series, and 20 of 21 patients were sent home on
postoperative day 1 tubeless. Operative times for their series
were less than 60 minutes. At 3 months follow-up, all diver-
ticula had decreased in size, and 87.5% had completely re-
solved.

Technique for Percutaneous Management
of Caliceal Diverticula

In our single-stage PCNL technique, patients are placed in
the prone position with the side containing the caliceal di-
verticulum elevated 30 degrees. A C-arm is used to visualize
the diverticular calculi. In all cases possible, a direct infra-
costal puncture is performed using an 18-gauge, diamond-
tipped needle and a biplanar fluoroscopic triangulation
technique as previously described.3” When access is achieved,
a0.035 inch J-tipped removable core guidewire is coiled inside
the diverticular cavity (Fig. 1A). The main advantage of the
removable core J-wire is the flexible distal end of the wire can
be adapted to the size of the diverticulum, while the wire
proximal to the removed core remains stiff enough to function
as the working wire.

With the J-wire in place, an 8/10F coaxial dilator is passed
over the J-wire in a sequential fashion. The 8F dilator is re-
moved, and a second 0.035 inch J-tipped removable core wire
is coiled inside the diverticulum and used as the safety wire
(Fig. 1B). The tract is balloon dilated over the working wire.
Special attention is given to the placement of the balloon di-
lator and the wires to prevent any trauma to or perforation of
the back wall of the diverticulum.

A 30F Amplatz sheath is then passed over the balloon di-
lator under fluoroscopic guidance. The balloon dilator has a
taper on the distal end that precludes placement of the sheath
directly into the diverticular space unless the diverticulum is
large (Fig. 1C). Next, a 24.5F rigid offset Wolf nephroscope
without the external sheath is placed inside the sheath using
normal saline irrigant. An 11F alligator forceps is used to
manually dilate the part of the tract immediately adjacent to
the diverticulum, allowing for advancement of the scope and
subsequently the sheath into the diverticular lumen.

Once the offset nephroscope is gently guided into the di-
verticular cavity, ultrasonic lithotripsy or forceps graspers are
used to remove the stone burden. After removal of all stone
material, the irrigant is switched to 1.5% glycine, and a 24F
resectoscope with a rollerball electrode is used to fulgurate the
diverticular lining at 30 W pure coagulation. The infundibular
communication is neither assessed nor dilated. An 18F red
rubber catheter or an 8.5F loop catheter is placed in the cavity
at the conclusion of the procedure (Fig. 1D). The Cope loop is
only used for caliceal diverticula that are large enough to
house the entire loop. Proper placement of the nephrostomy
tube is confirmed by contrast instillation under fluoroscopy. If
the diverticulum is small, the red rubber catheter acts as a
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Fluoroscopic images of percutaneous management of a caliceal diverticulum. (A) After needle access is obtained to

the caliceal diverticulum, a 0.035] wire is coiled in the diverticular cavity. (B) An 8/10 fascial dilator is used to placed a
second 0.035] wire as a safety wire. (C) The Amplatz sheath is advanced over the balloon dilator to the edge of the
diverticulum. Care is taken to avoid perforation of the diverticular back wall. (D) After the diverticular cavity has been

fulgurated, a red rubber catheter is left in place.

perinephric drain, because it usually becomes dislodged from
the diverticular cavity.

For patients in whom the stone cannot be visualized fluo-
roscopically, either because it is too small or is radiolucent, the
direct puncture technique cannot be performed unless the
diverticulum is first opacified. In such cases, a retro-
grade pyelogram is first performed via a ureteral catheter. If
the diverticulum does not readily opacify because of a narrow
infundibulum, we will perform percutaneous opacification
with either CT or US guidance. The patient is transported to
the radiology suite, where radiographic evaluation of the ca-
liceal diverticulum is performed with the patient in the prone
position. CT or US is used to identify the diverticulum, and a
puncture site overlying the posterior aspect of the kidney is
selected. Local anesthesia is injected, and a 20-gauge spinal
needle is manipulated under radiographic guidance into the
caliceal diverticulum. Iodinated contrast is gently instilled
until resistance is encountered, and KUB imaging is per-
formed to confirm opacification of the diverticulum. Care
must be taken to not inadvertently overfill the diverticular
cavity by instilling contrast material under too great pressure,

because extravasation may occur, which will make subse-
quent fluoroscopic targeting difficult. The patient is then
transported directly to the operating room. Renal access and
PCNL are performed as outlined above. It is imperative that
little time elapses from the injection of contrast to the initiation
of the procedure, because too late a delay may permit the
absorption of the contrast material and the loss of the target.

Results

We have previously presented our results for single-stage
PCNL of caliceal diverticula as well as pre-PCNL opacifica-
tion.130 We currently present our updated series using both
techniques and compare outcomes with those of patients who
were treated with our old technique in which we located the
communication between the diverticulum and the collecting
system and dilated the infundibulum.

After Institutional Review Board approval, our prospec-
tively collected PCNL database was reviewed to identify all
patients with caliceal diverticula who were treated with
PCNL. From February 2001 to November 2008, we have
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treated 106 patients with percutaneous stone extraction and
ablation of caliceal diverticulum. To limit confounding vari-
ables, we focused just on those patients who were treated by a
single surgeon (JEL). Our old technique was used in 28 pa-
tients and the new technique of diverticular fulguration in 57
patients. In the old technique cohort, the mean age was 44
years (range 18-84 yrs), and there 18 females and 10 males. In
the new technique cohort, the mean age at treatment was 42
years (range 10-78yrs), and there were 37 females and 20
males. Of the 45 patients with location of the diverticula
documented, 21 (46.7%) were upper pole, 18 (40%) midpolar,
and 6 (13.3%) lower pole. Mean diverticular diameter was
15.8 mm (range 5-44 mm).

A single-stage approach was used in 82 patients. Pre-PCNL
opacification using CT or US guidance was needed in three
patients (all in the new technique cohort). Mean operative
time for the old technique cohort was 96.4 minutes (range 30—
210min) and for the new technique cohort, 67.3 minutes
(range 30-150 min). Overall, of 78 nephrostomy tubes placed,
43 (55.1%) were red rubber catheters and 35 (44.9%) were
Cope loops (Table 1). A postoperative noncontrast CT scan
was performed on 74 (87.1%) patients. Of the 74 patients, 66
(89.2%) were stone free after the initial procedure. Of the pa-
tients who were undergoing the old technique, 22 had a CT
scan on postoperative day 1 of whom 17 (77.3%) were stone
free and 5 had residual stones.

Secondary PCNL was performed on four of the five pa-
tients with residual calculi, and four of the patients without a
postoperative CT scan had negative KUB radiography and US
by 2 months postoperative follow-up. Of the patients who
were undergoing the new technique, 52 had a CT scan on
postoperative day 1 of whom 49 (94.2%) were stone free and 3
had residual calculi. A secondary PCNL was performed on
two of the three patients with residual calculi, and two of the
patients without a postoperative CT scan had negative KUB
radiography and US by 6 months postoperative follow-up.
Final stone-free status after primary and secondary PCNL and
using short-term follow-up data for the entire cohort was 78 of
80 (97.5%).

Mean length of hospitalization was 2.32 days (range 1-8 d)
for the old technique and 1.12 days (range 18 hrs—2 d) for the
new technique. Of the 79 patients who did not undergo a
secondary PCNL, the nephrostomy tube was removed on

TaBLE 1. NEPHROSTOMY TUBES USED FOR PATIENTS
UNDERGOING PERCUTANEOUS NEPHROLITHOTOMY
FOR CALCULI IN A CALICEAL DIVERTICULUM

Old technique ~ New technique

Type of nephrostomy tube n=28 % n=>57 %
Cope loop
8.5F Cope loop 6 214 3 5.3
10F Cope loop 17 60.1 9 15.8
Red rubber catheter
14F red rubber catheter 0 1 1.8
16F red rubber catheter 0 1 1.8
18F red rubber catheter 0 23 40.4
20F red rubber catheter 3 10.7 13 22.8
22F red rubber catheter 0 1 1.8
24F red rubber catheter 1 3.6 0
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TABLE 2. POSTOPERATIVE COMPLICATIONS IN PATIENTS
UNDERGOING PERCUTANEOUS NEPHROLITHOTOMY
FOR CALCULI IN CALICEAL DIVERTICULUM

Postoperative Old technique ~ New technique
complication n=>5* n=3
Pulmonary

Pleural effusion 0 1

Hemothorax 1 0

Pneumothorax 0 0
Hematologic

Perirenal hematoma 1 1

Hematuria 2 0
Arrhythmia 1 0
Acute renal failure 1 0
Ureteral edema/ 1 1

pain after nephrostomy
tube removed

*Two patients had more than one complication.

postoperative day 1 in 75 patients. Postoperative complica-
tions are listed in Table 2. In total, eight (9.4%) patients ex-
perienced some time of postoperative complication. Overall,
blood transfusions were necessary in three patients, and two
patients experienced a pulmonary complication.

Stone material was retrieved from 77 patients, 26 in the old
technique cohort and 51 in the new technique cohort. Of the
stones analyzed, all were composed of calcium, including 24
hydroxyapatite, 49 calcium oxalate, 4 brushite, and 1 calcium
carbonate phosphate. A positive stone culture was noted in
four stones: Two with Proteus mirabilis and two with Escher-
ichia coli. There were 26 real units with the new ablation
technique that had follow-up IVU at 3 months. Only seven
patients had the diverticulum visible on follow-up imaging, of
whom four had a noted decrease in size, while three were not
commented on by the radiologist. Over the follow-up period,
no patients experienced recurrent stone events in the area of
the caliceal diverticulum.

When the old infundibular dilation technique was com-
pared with the new percutaneous diverticulum dilation
technique, we noted a shorter hospitalization time and higher
stone-free status with initial procedure with the new tech-
nique. Furthermore, none of the patients in whom the new
technique was used needed a blood transfusion, and com-
plication rates appeared to be lower compared with the old
technique.

Postsurgical Evaluation and Follow-up

All retrieved stone material should be sent for stone anal-
ysis to assess stone composition. Abdominal imaging should
be obtained to assess stone-free status after surgical inter-
vention. We prefer a noncontrast CT scan on postoperative
day 1 before removal of the nephrostomy tube. To assess
resolution of the caliceal diverticulum, imaging of the col-
lecting system should be performed at 3 months postopera-
tively either with an IVU or CT urography.

Metabolic evaluation should also be performed 4 to 6
weeks after surgery or before surgical intervention. Current
literature supports metabolic evaluation for patients with
calculi-containing caliceal diverticula. All patients with a ca-
liceal diverticulum evaluated in one study had at least one
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metabolic abnormality, including hypercalciuria, hyperur-
icosuria, hypocitraturia, and hyperoxaluria.'*> The most
common abnormality noted was low urine volume. Matlaga
and associates'® noted patients with caliceal diverticula had
similar stone risk parameters as a cohort of patients with
calcium oxalate stones without caliceal diverticula. Both the
caliceal diverticula and the calcium oxalate stone cohorts had
significantly higher stone risk parameters when compared
with a group of normal patients. Based on these studies, we
perform metabolic evaluation for all patients who are treated
for a symptomatic caliceal diverticulum.

Conclusions

Caliceal diverticula are rare congenital anatomic mal-
formations that can cause significant symptoms when they
contain calculi or become infected. Treatment includes re-
moval of the stone material and management of the cavity.
Percutaneous management of the caliceal diverticulum offers
the highest stone-free rate of available treatment options. We
prefer and have found the technique of diverticulum ablation
without dilation of the infundibulum to be highly successful.
In our comparison of diverticulum ablation with infundibular
dilation, we found that ablation resulted in faster operative
times, fewer complications, higher stone-free status, and
shorter hospitalization. For this reason, we perform a single-
stage or pre-PCNL opacification technique for all symptom-
atic caliceal diverticula we manage with a subcostal approach.
Removal of all stone fragments in the diverticula is necessary
for maximal ablation of the diverticular cavity.

Although stasis most likely plays a role in stone formation
in a caliceal diverticulum, we and others have noted that
metabolic stone risks are also present in many of these pa-
tients, and thus we recommend that patients undergo 24-hour
urine metabolic evaluation.
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