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LAPAROSCOPIC MANAGEMENT OF PERIPELVIC RENAL
CYSTS: UNIVERSITY OF CALIFORNIA, SAN FRANCISCO,

EXPERIENCE AND REVIEW OF LITERATURE

AFFONSO H. L. A. CAMARGO, MATTHEW R. COOPERBERG, BRENT D. ERSHOFF,
JONATHAN N. RUBENSTEIN, MAXWELL V. MENG, AND MARSHALL L. STOLLER

ABSTRACT
bjectives. To report our experience and review published reports on the laparoscopic management of
eripelvic renal cysts. Peripelvic renal cysts represent a unique subset of renal cysts, as they are rare,
ommonly symptomatic, and more difficult to treat than simple peripheral renal cysts. Minimally invasive
ethods for the treatment of peripelvic renal cysts, including laparoscopic decortication, have recently
ecome more common.
ethods. Four patients who presented with symptomatic peripelvic cysts underwent laparoscopic decor-

ication at our institution. All four were men aged 47 to 65 years. One patient had undergone an unsuccessful
rior cyst aspiration. All patients underwent preoperative computed tomography and retrograde pyelogra-
hy. The mean number of peripelvic cysts per patient was 3.0, and the mean cyst size was 7.1 cm.
esults. The mean operative time was 259 minutes (range 240 to 293), and the mean estimated blood loss
as 30 mL (range 10 to 50). No evidence of cystic renal cell carcinoma was found on aspiration cytology or
yst wall pathologic examination. The mean hospital stay was 1.3 days. No inadvertent collecting system
njuries and no intraoperative or postoperative complications occurred. All 4 patients achieved symptomatic
elief and were determined to have radiologic success as determined by the 6-month postoperative com-
uted tomography findings.
onclusions. Laparoscopic ablation of peripelvic renal cysts is more difficult than that of simple peripheral
enal cysts and demands a heightened awareness of potential complications and, therefore, more advanced
urgical skills. In addition to our experience, a thorough review of published reports found this procedure to
e safe and effective with appropriate patient selection. UROLOGY 65: 882–887, 2005. © 2005 Elsevier Inc.
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imple renal cysts are common in the general
population.1 Most are found incidentally, are

eripheral in location, and are generally asymp-
omatic. Rarely, the cysts can become large enough
o cause pain and/or compression of the collecting
ystem. Therefore, therapeutic interventions are
arely needed, and, when required, cyst aspiration
usually with sclerotherapy)2 or open or laparo-
copic3 decortication is generally effective and safe.
n contrast, cysts adjacent to the renal pelvis, also
alled peripelvic cysts, are rare in the general pop-
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lation.4 They are usually discovered on workup
or abdominal pain and more commonly require
ntervention, as they can compress the renal pelvis,
eading to hydronephrosis and urinary obstruc-
ion.4,5

The treatment of peripelvic cysts differs from
hat of peripheral renal cysts. Although percutane-
us aspiration can be performed, it is more danger-
us because of the proximity of the cyst to renal
ilar structures and is less effective than with pe-
ipheral cysts. Sclerotherapy is relatively contrain-
icated, because spillage of the sclerosing agent
nto the retroperitoneum can induce severe perire-
al inflammation and secondary ureteropelvic

unction obstruction.6 The previous standard
reatment of symptomatic peripelvic cysts has been
pen cyst decortication or nephrectomy.4,7 Re-
ently, the use of minimally invasive techniques

as become more common to treat such cysts. A

0090-4295/05/$30.00
doi:10.1016/j.urology.2004.11.012
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ingle case of a large peripelvic cyst treated by ure-
eroscopic marsupialization was reported in 1991,8
ut no cases have been reported since. Laparo-
copic ablation of peripelvic renal cysts has only
een reported in individual cohorts and small se-
ies, with a total of only 37 patients (38 cases)
reviously described.9–16 We report our experi-
nce with laparoscopic ablation of peripelvic cysts
nd compare our experience with that in published
tudies.

MATERIAL AND METHODS

We retrospectively reviewed the data from 4 consecutive
atients who had undergone laparoscopic ablation of peripel-
ic renal cysts at our institution by one surgeon (M.L.S.). One
atient had a history of cyst aspiration followed by only tran-
ient symptomatic relief. All patients presented with flank or
bdominal pain and underwent computed tomography to help
efine the renal anatomy, number of cysts, and proximity of
he cysts to the renal hilum and pelvis (Fig. 1). In addition, all
atients underwent retrograde pyelography to determine
hether any of the cysts communicated with the collecting

ystem.
Our technique is approached using a transperitoneal route

ith a preplaced open-ended ureteral catheter for instillation
f methylene blue. After reflecting the colon to expose the
enal pelvis, the renal vessels are isolated, and the cyst is ex-
osed. The fluid within the cyst should not be blue, to allow
ifferentiation between the collecting system, which was pre-
iously injected, and the cyst fluid. The fluid from the cyst is
spirated and sent for cytologic analysis. A large window is
emoved from the cyst wall and sent for permanent histologic
athologic examination. The interior of the cavity is inspected
o exclude additional cysts and to biopsy areas suspicious for
arcinoma. Fulguration is not performed owing to the prox-
mity of the collecting system and major renal vessels. Meth-
lene blue is injected through the ureteral catheter to rule out
n unsuspected collecting system injury. The cyst cavity is
acked with perinephric fat or omentum. Finally, a Jackson-
ratt drain is left in place.
We compared symptoms based on pain using a visual ana-

og scale preoperatively and postoperatively to determine the
ymptomatic success of the operation, and all patients under-

IGURE 1. Example of peripelvic renal cyst as seen on
omputed tomography.
ent repeat computed tomography imaging 6 months after a

ROLOGY 65 (5), 2005
he procedure to determine radiologic success. Symptomatic
uccess was defined as a decrease in the pain on the visual
nalog scale of greater than 50%, and radiologic success was
efined as no hydronephrosis or resolution of the cysts.

RESULTS

All 4 patients were men aged 47 to 65 years
mean 55.7). The mean operative time, including
ystoscopy and ureteral catheter placement, was
59 minutes (range 240 to 293). The estimated
lood loss was 10 to 50 mL (mean 30), and no
atient required blood transfusion. No patient had
n inadvertent collecting system injury, and no ev-
dence of urine leakage was found postoperatively.
he mean length of stay was 1.3 days, and no in-

raoperative or postoperative complications oc-
urred. No lesions suspicious for renal cell carci-
oma were evident. All cytology and cyst wall
athologic findings revealed no evidence of malig-
ancy. The mean convalescence period, defined as
otal recovery until resuming full activities as re-
orted by the patients, was 18 days.
The average follow-up was 9 months. All 4 pa-

ients were symptomatic successes according to
he preoperative and postoperative visual analog
cales, and no late failures occurred as determined
y the most recent follow-up examination find-
ngs. All 4 patients were radiologic successes on
he basis of the 6-month computed tomography
ndings.

COMMENT

Peripheral simple renal cysts are common in the
eneral population and are usually asymptomatic.
hen requiring intervention, the initial first-line

herapy for symptomatic simple renal cysts is often
ercutaneous aspiration with or without the instil-
ation of a sclerosing agent, which is associated
ith a low morbidity (1.3% to 20%) and high suc-

ess (75% to 97%) rate.2,17,18 Other options include
pen cyst decortication,19 which has a potentially
reater morbidity and longer convalescence, lapa-
oscopic decortication, or nephrectomy. Laparo-
copic decortication of renal cysts was not only one
f the first laparoscopic procedures reported for a
rologic condition,3 but has been shown to be an
xtremely safe and effective therapy.17

In contrast to the treatment of simple renal cysts,
he treatment of peripelvic cysts is more difficult.
his is due not only to the proximity to the renal
ilar structures and renal pelvis but also to the
ften complex and multilobulated cysts encoun-
ered (our population had an average of 3.0 cysts
er patient). Aspiration and sclerotherapy are as-
ociated with a high recurrence rate, and acciden-
al spillage of a sclerosing agent can lead to second-

ry ureteropelvic junction obstruction.6,17,18

883



TABLE I. Summary of preoperative parameters from nine published series on laparoscopic decortication of peripelvic renal cysts

Investigator Patients (n)
Male/Female

(n)
Left/Right
Side (n) Age (yr)

Presenting
Symptoms

Previous Cyst
Aspiration (n)

Maximal Cyst
Diameter (cm)

Cysts per
Kidney (n)

Rubenstein et al.9 1 NA NA NA 100% pain NA NA 1
Hoenig et al.10 4 1/3 NA 47.5 (35–59) 100% pain

25% infection
3 4.8 (4–6) NA

Hemal et al.11 2 NA NA NA 100% pain 0 NA NA
Roberts et al.12 11 5/6 NA NA 91% pain

18% infection
18% hematuria

1 NA 8 with 1
2 with 2
1 with 4

Iannelli et al.13 5 3/2 3/2 45.2 (31–66) 100% pain NA 7.7 (3.5–20) 4 with 1
1 with 3

Okumura et al.14 1* 0/1 1/1(bilateral) 60 100% pain 0 NA 1 cyst in each
kidney

Yoder and Wolf15 9 NA NA 53.6 (32–68) 100% pain 2 6.7 (2–9.8) 4 with 1
2 with 2
1 with 3
2 with �3

Doumas et al.16 4 2/2 3/1 58 (44–67) 100% pain
25% infection

NA 5.5 (4.5–6.5) NA

Current series 4 4/0 1/3 55.7 (47–65) 100% pain 1 7.1 (5–10) 2 with 1
1 with 4
1 with 6

Total 41 (42 renal
units)

52% male;
48% female

53% left;
47% right

52.3 98% pain
9.5% infection
4.8% hematuria

22% 6.4 1.7

KEY: NA � not available.
Data in parentheses are ranges.
* Laparoscopic ablation of bilateral peripelvic cysts (considered as 2 kidneys for analysis).
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avoussi et al.8 reported retrograde ureteroscopic
arsupialization of a large peripelvic cyst in 1991.
espite the successful resolution, no further data
ave been published.
Although several large series have been pub-

ished on the laparoscopic approach to simple pe-
ipheral renal cysts, only limited data have been
ublished on the laparoscopic management of
eripelvic cysts.9–16 Rubenstein et al.9 first re-
orted laparoscopic ablation of a peripelvic cyst in
993. Compared with laparoscopic decortication
f simple renal cysts, laparoscopic peripelvic cyst
ecortication is associated with a statistically sig-
ificant greater estimated blood loss and operative
ime and a suggested increased length of hospital
tay, although a similar complication rate.12 Lapa-
oscopic decortication of peripelvic cysts requires
dvanced surgical skills because of the complexity
f the cysts and the proximity to the renal hilar
tructures and collecting system, as well as because
rinary tract reconstruction may be necessary in
ases of inadvertent collecting system injury.9 In
otal, only 41 patients (42 renal units) in nine se-
ies have been reported to date, including our pa-
ients, and the preoperative, intraoperative, and
ostoperative data available are summarized in Ta-
les I to III.
The incidence of peripelvic cysts appears to be

nrelated to sex or side (Table I). Our series of 4
atients were all men, which we relate more to
hance than to scientific rationale compared with
he other published reports. The most common
resenting symptom was pain (98% of reviewed
atients), along with urinary tract infection (9.5%)
nd hematuria (4.8%). These symptoms are likely
consequence of cyst enlargement and secondary

ompression of the collecting system.5 Unlike sim-
le renal cysts, which are rarely seen in patients
ounger than 40 years of age,1 three of the nine
eries reported peripelvic cysts in patients 35 years
ld or younger.10,12,13 The average patient age,
owever, was 52.3 years.
Most investigators generally use a combination

f imaging modalities preoperatively. We generally
erform computed tomography and retrograde py-
lography, the latter can be performed at surgery,
o determine the likely number and configuration
f cysts and to evaluate for collecting system com-
unication. In other cases, intravenous urography

nd ultrasonography were used.5 Missed cysts
nd collecting system communication could
dversely affect surgical success. In the studies
ited, one third of the patients had multiple
ysts, including 2 of our 4 patients, 1 of whom
ad six cysts.
Intraoperatively, the choice between the trans-

eritoneal and retroperitoneal approach is depen-

ent on surgeon comfort, experience, and cyst lo-
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ation. In our review (Table II), 83% of the cases
ere performed transperitoneally, including in all
f our patients. Most investigators, including us,
outinely place an open-ended retrograde ureteral
atheter as a port for injection of methylene blue to
elp guide safe dissection, to help differentiate the
ollecting system (with blue fluid) from the cyst,
nd to evaluate for unsuspected collecting system
njury. Some investigators have suggested the use
aparoscopic ultrasonography for drainage guid-
nce when multiple cysts are encountered or to
elp distinguish a blue-colored cyst dome from a
ajor vein.12,15

We routinely send fluid for cytologic analysis
nd the cyst wall for permanent pathologic exam-
nation to evaluate for unsuspected cystic renal cell
arcinoma, because this has been rarely seen in
atients with presumed simple peripheral renal
ysts.20,21 The cytologic findings obtained from
yst aspiration alone appear to be insufficient be-
ause cytology has a low yield and a known false-
egative rate for renal cell carcinoma.22 None of
ur patients or any of the patients reviewed had
vidence of renal cell carcinoma. To help decrease
he risk of cyst recurrence, we and others com-
only place perirenal fat or omentum into the cyst

avity when possible10,12,15; one investigator used a
ick of polytetrafluoroethylene tacked inside the

avity.9 Although others have cauterized the bed
f the cyst, as performed commonly with simple
enal cysts, this should be done with caution owing
o the proximity to the renal hilum and infun-

TABLE III. Summary of postoperative dat
decortication of p

Investigator
Complications

(n/patient)
Mali
(Ren

ubenstein et al.9 0/1
oenig et al.10 0/4

emal et al.11 0/2
oberts et al.12 1/11 (urine leak)

annelli et al.13 0/5
kumura et al.14 0/1 (bilateral)

oder and Wolf15 0/9

oumas et al.16 1/4 (subcutaneous hematoma)

urrent series 0/4
roup results 2/41 (42 renal units) 0

EY: NA � data not available.
ibuli. w

86
The reported rate of collecting system injury
uring laparoscopic management of perirenal cysts
s 9.5% (4 of 42 renal units reviewed), with none in
ur group. These lacerations were all managed
aparoscopically. Although complications could
rise from missed injuries, early diagnosis followed
y intraoperative repair should result in minimal
orbidity. In the patients reported, no major blood

essel injury occurred nor were blood transfusions
equired.
Postoperatively (Table III), two complications

ave been reported. One patient had a low output
rinary lead with a prolonged ileus after a repaired
enal pelvis injury that was treated by stent and
rain placement, and one had a subcutaneous he-
atoma that required no further intervention.

ymptomatic success was achieved in 39 (93%) of
2 patients, including our 4. Only 3 patients were
haracterized as having treatment failure; 2 with
mmediate failure and 1 with a late recurrence 2

onths postoperatively. One of the patients with
mmediate failure underwent nephrectomy, and
he patient with late failure eventually underwent
pen cyst decortication. Of the 42 kidneys, 34
83%) and 7 (16%) were considered complete and
artial radiologic successes, with 1 patient consid-
red to have radiologic failure. Two of the 7 with
artial radiologic success were known to have un-
ergone incomplete dissections. Two of the pa-
ients with partial radiologic success and the one
ith radiologic failure were similarly the three

om nine published series on laparoscopic
elvic renal cysts

cy
it)

Hospital
Stay

(days)
Symptomatic
Success (n)

Radiologic
Success (n)

Total
Recovery

(days)

NA 1/1 1 partial NA
2.75 3/4 2 complete 22.75

2 partial
NA 2/2 2 complete NA
2.7 11/11 11 complete NA
2.2 5/5 5 complete NA
7 2/2 (bilateral) 2 complete

(bilateral)
NA

NA 7/9 5 complete NA
3 partial
1 failure

2.7 4/4 3 complete, 1
partial

14

1 4/4 4 complete 18
2.5 39/42 81%

complete
18.25

16.6% partial
2.4% failure
a fr
erip

gnan
al Un

No
No

No
No
No
No

No

No

No
/42
ith symptomatic failure.

UROLOGY 65 (5), 2005
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CONCLUSIONS

The likelihood of symptomatic relief and accept-
ble long-term recurrence after laparoscopic abla-
ion of peripelvic renal cysts is high. Despite the
echnical complexity of this procedure, the inci-
ence of both intraoperative and postoperative
omplications is low if proper precautions are
aken.
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