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EDITOR’S COMMENT

The September - October 2000 issue oBttailian Journal of Urologyresents outstanding
contributions from USA, Europe, and Brazil.

Doctors Rassweiller from Heilbron and Eisenberger from Stuttgart, Germany, present on
page 463 a critical analysis on management of staghorn calculi after 250 cases. A total of 197
patients were treated with the new technologies in a five-year period and compared to 83 patient
who underwent open surgery for complicated nephrolithiasis prior to the introduction of ESWL
and endourology. The introduction of minimally invasive technigues has completely changed
the management of complex stones. However, the multimodal minimally invasive therapy of
complex renal stones requires an individual treatment plan for each patient depending on ston
burden and distribution, anatomy of the collecting system, and the composition of the calculus.
Doctor Preminger from North Caroline, USA, one of the most recognized world experts on stone
disease, provided an Editorial Comment on this article.

Doctor Tiselius from Karolinska Institute, Stockholm, Sweden, authored on page 452 a
comprehensive up-to-date presentation on stone incidence and prevention. The average lifetime ris
of stone formation has been reported to be in the range of 5-10% with a considerable geographicz
variation. In Europe it was estimated that stones form in 2,000 persons of a population of one million.
Of these patients, 500 (25%) will require active stone removal. It was also showed that as many a
75% of the patients suffers the risk of repeated stone formation during a follow-up period of 20
years. The recurrent nature of stone disease makes it important not only to remove stones from tfr
urinary tract and to assist in the spontaneous passage of stones, but also to offer these patients
appropriate metabolic care.

Doctor Lancina and co-workers from La Coruiia, Spain, performed a comprehensive metabolic
evaluation on 106 single calcium stone formers, and on 394 recurrent calcium stone formers (17(
mild and 224 severe forms of the disease), page 479. The authors found that recurrent stone forme
present more frequently hypercalciuria and alkaline urine, and also excrete in urine more calcium
than first-time stone formers. Recurrent stone formers had first stone occurrence younger than singl
stone formers. The authors concluded that calcium stone formers with high level of calcium in urine
or with alkaline urine pH are associated with a high recurrence rate and require constant clinic
watchfulness with selective medical therapy for preventing new stone formation.

On page 488, Doctor Bohle from Medical University of Luebeck, Germany, one of the world
leading researchers on Bacillus Calmette-Guérin (BCG) in superficial bladder carcinoma, presents
the most recent knowledge on this form of immunotherapy. Although the BCG’s mode of action has
not been fully elucidated yet, the author provided a conclusive overview on this complex field and
gave detailed information on several aspects of relevance for the understanding of the involvec
immune mechanisms.
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EDITOR’S COMMENT - continued

Doctor Alvarez-Alvarez and colleagues from Vigo, Spain, reported on page 503, their
experience on prostate needle biopsy specimens that contained foci of atypical small acinar
proliferation (ASAP) but not diagnosed for malignancy. Among 1,345 prostate needle biopsies, 39
cases (2.89%) showed foci of ASAP. Of these, 10 (52.63%) were later found to have adenocarcinoma,
with a mean Gleason score of 6.28. Forty-two percent of cases with uncertain diagnosis and 63.6%
from the probably malignant group were carcinorii&g authors concluded that terommended
clinical attitude after a diagnosis of ASAP must be careful patient follow-up considering the repetition of
biopsy after few months. Doctor Bostwick, from Virginia, USA, one of the world experts on prostate
pathology, provided an important Editorial Comment on this article.

On page 510 Doctor Lujan and co-workers from Madrid, Spain, reported the Spanish
contribution to the European Randomized Study of Screening for Prostate Cancer (ERSPC). At a
Spanish center, 2,416 men were included in the screening arm, and 264 biopsies were performed.
The authors performed biopsies when PSA.0 ng/ml (rectal examination is not considered to
indicate biopsies in these cases). Fifty-four prostate cancers were detected (47 localized, 5 locally
advanced, and 2 metastatic); overall, detection rate was 2.24%. The authors suggested that screening
detects more cancers at an early stage. Nevertheless, it is necessary to wait at least for 10 years of
follow up to verify if a significant benefit, with regard to prostate cancer mortality reduction, is
achieved.

Doctor Martins and colleagues, from Ribeirdo Preto, Brazil, studiepage 516 the
incidence of carcinoma of the prostate in 1,079 volunteers from a community population. Two
hundred and thirty-five volunteers with PSA greater than 4.0 ng/ml, positive digital examination
or both were referred to prostate biopsy. Of the 136 (57.6%) men who agreed with the biopsy, 27
(2.5%) had tumor and 10 (0.9%) had isolated prostatic intraepithelial neoplasia (PIN). Thirteen of
the cancer patients were submitted to radical prostatectomy, which revealed that 61.5% of them
had tumor stage lower than pT3.

On page 535 Doctor Teloken and co-workers from Porto Alegre, Brazil, demonstrated that a
period of 10 weeks of hypercholesterolemic diet induced increase in the thickness of rabbit penile
tunica albuginea and an increase in the blood levels of cholesterol and testosterona.

Dr. Francisco J.B. Sampaio
Editor-in-Chief
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STONE INCIDENCE AND PREVENTION

HANS-GORAN TISELIUS

Department of Urology, Huddinge University Hospital and Karolinska Institute,
Stockholm, Sweden

ABSTRACT

The recurrent nature of stone disease makes it important not only to remove stones from the urinary trac
and to assist in the spontaneous passage of stones, but also to offer these patients an appropriate metabolic c:

The average lifetime risk of stone formation has been reported to be in the range of 5-10% with a
considerable geographical variation. The annual incidence varies between 0.1 and 0.4% and it is roughly estimate
that in Europe stones form in 2000 persons of a population of one million. Of these patients 500 (25%) will
require active stone removal. It has been shown in some series that as many as 75% of the patients suffers t
risk of repeated stone formation during a follow-up period of 20 years.

In almost all reports on stone composition there is a striking predominance of calcium oxalate stones
with or without calcium phosphate (70-80%). The remaining 20-30% of the stones are composed of magnesiun
ammonium phosphate (struvite), carbonate apatite, uric acid, ammonium urate and cystine. Stones compose
of struvite and carbonate apatite are usually referred to as infection stones and also ammonium urate stones ¢
in most cases associated with urinary tract infection. Cystine stones are found in 1-2% of the patients, wherez
uric acid stones are subject to the most pronounced geographical variation. Recurrent stone formation is
common problem with all these types of stones and recurrence prevention thus is an important part of the
medical care of patients with stone disease.

The intention of this paper is to discuss some metabolic risk factors and preventive treatment of stone
disease and also to describe a few simple principles that can be followed in the clinical routine.

Key words: kidney, calculi, metabolic disease, factors, risk, incidence
Braz J Urol, 26: 452-462, 2000

INTRODUCTION considerable geographical variation (1,2). The annual
incidence varies between 0.1 and 0.4% (3,4) and itis
Formation of concrements in the urinary tract roughly estimated that in Europe stones form in 2000
is a pathologic condition that afflicts people in most persons of a population of one million (5). Of these
parts of the world with a high prevalence. Urolithiasis patients 500 (25%) will require active stone removal.
thus causes a pronounced strain to the health care sy$here are various figures in the literature on the risk
tem. The recurrent nature of the disease makes it imef recurrent stone formation and it has been shown in
portant not only to remove stones from the urinary tactsome series that as many as 75% of the patients suf-
and to assist in the spontaneous passage of stones, Wats the risk of repeated stone formation during a fol-
also to offer these patients an appropriate metabolic caréow-up period of 20 years. Based on epidemiological
studies in Swedish stone patients there was an ex-
EPIDEMIOLOGICAL CONSIDERATIONS pected recurrence rate of 70% after 10 years when
those patients were considered who had formed at
The average lifetime risk of stone formation least 2 stones before the follow-up period (6). After 5
has been reported to be in the range of 5-10% with gears, about 50% had formed new stones. In contrast
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STONE INCIDENCE AND PREVENTION

only less than 30% of the first time stone formers CATEGORIES OF STONE FORMERS
presented with recurrent stones during the following
10 years (7,8). It is important that a program for evaluation

There is obviously a pronounced variation and treatment of stone patients take the various as-
in the severity of the disease and in a recent reviewpects mentioned above into consideration. The fac-
Strohmaier pointed out that the fraction of patientstors responsible for formation of non-calcium stones
who formed more than 3 stones was only 11-14%are well identified and so are the therapeutic prin-
(9). For interpretation of therapeutic results it is of ciples. The formation of calcium stones is unfortu-
importance to realize that the average individual nately less well understood and this fact is of obvi-
annual rate of stone formation is in the range of 0.150us concern because in most populations calcium
to 0.20 (9,10). stones constitute more than 70-80% of all stones.

In almost all reports on stone composition For the therapeutic efforts, attention has to
there is a striking predominance of calcium oxalatebe paid to the variable course of the disease. It is
stones with or without calcium phosphate (11). Ap- thus necessary to adapt the evaluation and treatment
proximately 70-80% of the stones has this composi-to the presentation of the disease in the individual
tion. The remaining 20-30% of the stones are com-patient. In this regard, it is very helpful to subgroup
posed of magnesium ammonium phosphate (struvite)the stone-formers in the categories depicted in
carbonate apatite, uric acid, ammonium urate and cysTable-1 (12-14).
tine. Stones composed of struvite and carbonate apa-
tite are usually referred to as infection stones and alsd@able 1 -Definitions of different categories of stone
ammonium urate stones are in most cases associatédrmers.
with urinary tract infection. Cystine stones are found
in 1-2% of the patients, whereas uric acid stones are Non Calcium Stones
subject to the most pronounced geographical variation:
In Scandinavian countries uric acid stones occur with
a frequency of not more than 4-5%, while the frequency
might be as high as 30-40% in the Mediterranean and

Infection stone disease

Uric acid or ammonium
urate stone disease

Arabic countries. Recurrent stone formation is a com- CY Cystine stone disease
mon problem with all these types of stones and recur- Calcium Stones
rence prevention thus is an important part of the medi —
cal care of patients with stone disease. S First time stone former
For the preventive treatment of patients with without residual
stone disease it is fundamental to be as selective as stone or fragments
possible. Thereby it is necessary to take into consid- S_ First time stone former
eration the stone composition, the expected risk of with residual stone or fragments
recurrent stone formation for the individual patient Rm, Recurrent stone formers
and the abnormalities that are responsible for or might with a mild disease
have contributed to the stone formation. In order to (long intervals between episodes
be successful in this regard it is important to take a of stone formation).
careful medical history in order to identify those pa- No residual stones or fragments

tients for further evaluation that are most likely to R
benefit from preventive measures. The intention of ™
this paper is not to give a complete review of the world
literature of metabolic risk factors and preventive
treatment but rather to describe a few simple prin-
ciples that can be followed in the clinical routine.

Recurrent stone formers
with a mild disease with residual
stones or fragments

Rs Severe disease. Frequent stone
formation. Specific risk factors.
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STONE INCIDENCE AND PREVENTION

The number of patients in each category cer-ferred to category Rs and treated accordingly. The
tainly is subject to a considerable variation from one following risk factors should be noticed in this re-
geographical area to another, not only because of difgard: 1)- Start of stone disease before the age of 25;
ferences in stone incidence but also because of dif2)- Pronounced family history of stone formation; 3)-
ferences in principles for stone removal (2). Single kidney; 4)- Presence of brushite (calcium hy-

If the reasons for stone formation have not drogen phosphate) in the stone; 5)- Disease or medi-
been eliminated, the rate of recurrent stone forma-cation known to be associated with stone formation;
tion that occurs in patients with non-calcium stones, 6)- Anatomical abnormalities that have not been sur-
that is cystine, uric acid and infection stones, is sogically corrected.
high that stone preventive treatment always should Despite our incomplete understanding of the
be considered. Treatment of these patients in moséxact mechanisms of calcium stone formation, a num-
cases can be started following only a few specificber of risk factors and abnormalities have been iden-
analyses. For calcium stone patients who form stonesified in stone formers. It is important to utilize this
of pure calcium oxalate, mixtures of calcium oxalate knowledge and the available tools in order to coun-
and calcium phosphate, or pure calcium phosphateteract new stone formation in those patients who are
the situation is different inasmuch as in average onlylikely to benefit from such a treatment. For this pur-
25-30% of the patients can be expected to form anpose we need a program for identification of risk fac-
other stone within a 10-year period (6,8). tors of stone formation in the individual patient, a

For Swedish stone formers, and with generousprogram that take into account not only the mecha-
application of shock wave lithotripsy for stone removal, nisms of stone formation but also the variability by
it was noted that of patients presenting with a stone probmeans of which the disease presents (15-18).
lem 55% were first time stone formers (S) and 45% re- According to the data in Table-2 approxi-
current stone formers (R). Although 8-10% of the first mately 20% of the calcium stone patients (Rs + Rm
time stone formers will form new stones during the com-+ S_) should be offered a biochemical risk evalua-
ing 5 years and 25-30% during 10 years, itis usually nottion. It can be assumed that about half of these pa-
possible at this stage to predict who will become a re-tients (10%), will be considered for pharmacological
current stone former and who will not (5). stone prevention (5,9).

It is difficult to derive exact figures for the
fraction of patients belonging to each category buttaple 2 - Approximate fractions of calcium stone
the figures in Table-2 might serve as a rough guide formers in each category.

For these data, the author have referred to category

Rs those patients who had formed at least 4 stones or Category Percent
had an annual frequency of stone formation of at least

0.3. The definition of category Rs can otherwise be S 51

left to the discretion of the reader. In this respect, it is Ses 4
important to also include the patient’s attitude. If the Rm, 29
patient is not interested in preventive measures there Rm, 2

is of course no meaning to proceed with an extensive Rs 14

metabolic evaluation.
The reason for making a distinction between EVALUATION OF RISK FACTORS
S and Rm patients with (res) and without (o) residual
stone material is that the latter group theoretically isStone Analysis
at greater risk of new stone formation (see Table-1, Knowledge of which salts that build up the
for classification). stone is of fundamental importance for correct deci-
Irrespective of their previous history of stone sions regarding the preventive treatment. In every
formation, patients with specific risk factors are re- patient steps should be taken so that at least one stone
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STONE INCIDENCE AND PREVENTION

can be analyzed for its composition. The recom-Radiographic Examination
mended methods for stone analysis are x-ray diffrac- A plain x-ray film together with a pyelogra-
tion or infrared spectroscopy. phy usually is the standard procedure for description
Unfortunately a stone is not retrieved from of the current stone situation in terms of size and num-
every patient and conclusions have to be made fronber of concrements. The plain film of kidney, ureter
indirect evidence. A positive urine culture and a high and bladder (KUB) gives the necessary information
pH might reflect a condition typical for formation of on whether the kidney is stone free or has residual
an infection stone. A positive cystine test (Brand’s stones or fragments after treatment or after an acute
test; sodium nitroprusside reaction) is diagnostic for stone episode. This step in the work-up of the stone
cystinuria. Uric acid stones develop in acid urine andforming patient also discloses any contributing ana-
although this process can occur at a completely nortomical abnormalities. Moreover, the radiographic
mal metabolism of urate, a high blood level of urate image of the stone can be used for conclusions on the
supports the diagnosis. stone composition.

Medical History BIOCHEMICAL ANALYSES
Information on the previous medical history
is of great help in the further work-up procedure. It is Blood Analyses
necessary to know if the current stone is the only one A limited set of samples should be part of
that the patient has formed and if not, how manythe early examination of all patients with stone dis-
stones there have been. The age at which the initiatase. It thereby is recommended to measure the
stone was diagnosed might give a clue to the severityplasma concentrations of eittealcium and albumin
of the disease and it also gives a possibility to calcu-or ionized calcium. This analytical step makes it pos-
late the frequency of stone formation. The latter esti-sible to diagnose or rule out hyperparathyroidism as
mate is not always easy to derive and the stone aga cause of stone formation. It is the author’s routine
index (SAIl) might serve the same purpose. SAIl isto measure the parathyroid hormone level only in
calculated as followst00 x [total number of stones those patients who have an albumin-corrected cal-
formed / age of the patier(ff). A high SAl is associ- cium level of 2.6 mmol/ litre or higher. Furthermore,
ated with a higher prospective recurrence risk than acreatinine should be measured as a rough estimate of
low index. This is in accordance with the observa- kidney function. Plasmarate also should be included
tions that patients with a history of more than onein the analysis. Itis of note, however, that an increased
stone have a higher future recurrence risk than thosereatinine occurs together with a high urate. Analy-
who have formed only one stone (19). sis of potassium also might be motivated particularly
Information on previous surgical procedures for patients treated with diuretics, because hypokale-
for stone removal as well as on any other diseasamia is one cause of hypocitraturia.
the patient might suffer from is important. We know
that abnormalities in intestinal function associated Spot Urine Analysis
by malabsorption give a high risk of stone forma- A spot urine sample is useful for the diagno-
tion. Other causes of stone disease are hyperparsis of bacteriuria and cystinuria. In cases of unknown
athyroidism, hyperthyroidism, Cushing’s disease, stone composition, microscopic examination of the
hyperuricosuria due to chemotherapy of malignanturinary sediment can give valuable clues. Although
diseases, renal tubular acidosis and immobilization.information of the pH level is of great importance, ran-
Some forms of medication can contribute dom spot urine is of doubtful value in this respect. To
to stone formation for example: acetazolamide, cal-tell anything about the acidification of urine the mea-
cium supplements taken between meals, vitamin D,surement has to be made in a fasting morning sample.
indinavir (resulting in indinavir precipitation) and The 8-hour night urine collection is another way to get
possibly very large (> 4g) doses of ascorbic acid. a standardized estimate of the pH level (see below).
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STONE INCIDENCE AND PREVENTION

A spot urine sample should be analyzed in saturation (ion-activity product) that gives us an idea
all patients, but when the stone composition is knownof the risk of crystallization.

its major purpose is to demonstrate the presence or The following formulas can be used to de-

absence of bacteria. rive approximate estimates of the ion-activity prod-
ucts by inserting the recorded urine volumes, and there

Analysis of Urine Collections is no doubt that the urine volume is of fundamental

The major risk factors for calcium stone for- importance for the supersaturation with both calcium
mation are supersaturation with calcium oxalate, cal-oxalate and calcium phosphate. The volumes recorded
cium phosphate or both salts. Moreover it has beerin the urine samples, however, do not necessarily re-
demonstrated that stone-forming urine very often isflect the normal situation. Estimates of the ion-activ-
deficient in its inhibiting power with regard to crys- ity product of calcium oxalate therefore have been
tal growth and crystal aggregation. Although promo- standardized to a 24-hour urine volume of 1.5 litres
tion of nucleation and crystal-cell interaction prob- (16-hour volume =1 litre):
ably also are of importance, there are no methods by

means of which these variables easily can be assessed. AP(CaOx)-index=
Urine analysis for demonstration of risk fac-
tors of calcium stone-formation is only indicated for A . Calciun?® . Oxalate
patients belonging to categories Rs, Ramd S (see Citrate22 . Magnesiurfi'2 . Volume-%
Table-1). The rational for including the latter 2 cat-
egories is that the combined presence of residual frag- For the 24-hour period A=1.9and V=15

ments or stones and a high supersaturation occasionitres and for the 16-hour period A=2.3andV=1.0
ally might call for preventive measures irrespective |jtre (11).
of the previous stone history. The index thus obtained corresponds numeri-

Analysis of urine composition can be carried cally to 16 AP, (where AR__ is the ion-activity
out in 24-hour urine samples as well as in samplesproduct of calcium oxalate).

collected during shorter periods of the day. It is the In a similar way is it possible to derive an

author’s preference to split the 24-hour collection in estimate of the ion-activity product of calcium phos-
one 16-hour daytime sample and one 8-hour nightphate (AR, ). In addition to standardized volumes of

sample. Repeated sampling in at least two collections .5 and 1.0 litres for the 24-hour and 16-hour peri-
is recommended (12, 20). ods, respectively, the pH is set to 7.0:

16-hour Urine AP(CaP)-index=
The 16-hour urine produced between 6:00h
and 22:00h should be collected in a bottle contain- B . Calciumt®”. Phosphafe®. (pH 7 - 4.5%8

ing 20-30 ml of 6 mol/l of hydrochloric acid. This Citrat®2°. Volume-2
acidification is necessary to maintain the calcium
salts in solution and to prevent ascorbic acid from In this formula, B should be set to 0.003 for

being oxidized to oxalate. The 16-hour urine samplea 16-hour sample and to 0.0027 for a 24-hour sample.
should be analyzed for its content of calcium, ox- The AP (CaP)-index approximately corresponds to
alate, citrate and creatinine. The additional analysis1 (s - AP__(where AR__is the ion-activity product

of magnesium and phosphate makes it possible t®f calcium phosphate) (11).

get approximate estimates of the ion-activity prod- It is of note that there is a relationship be-
ucts of calcium oxalate and calcium phosphatetween AP (CaP)-indexderived from analysis of
(11,21-25). Although the individual urine variables voided urine and AP, in the distal part of the distal
are useful for selecting the appropriate form of treat-tubule, where the initial nucleation of CaP might take
ment, it is the combined effect in terms of super- place (26).
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It has been shown that patients with a high be fulfilled. There is usually no need to restrict ox-
AP (CaOx) indexhave a higher recurrence rate than alate intake, but if dark chocolate and nuts are com-
those with a low index (7). A higher rate of recurrent monly ingested snacks, such a habit should be stopped.
stone formation in patients with more advanced bio-General advice is given to patients in categorjes S
chemical abnormalities was recorded also in otherand Rm.
studies (16).

Specific Advice

8-hour Urine This type of advice has the purpose of cor-

The urine produced between 22:00h andrecting one or several abnormalities recorded in
6:00h is collected in a bottle containing 10 ml of 0.3 urine. The analytical findings provide the basis for
mol/l sodium azide as a preservative to avoid bactethis regimen.
rial growth. Provided this sample is delivered to the The drinking habits should be adapted to a
laboratory within the first few hours after comple- urine volume required for an AP (CaOx) index of 1.5
tion, it gives a good opportunity to measure pH in aor less. The 24-hour volume necessary for this can be
standardized way. Moreover, the sample gives an ide&alculated from the AP (CaOx)-inde¥or example
of the night urine volume. The 8-hour urine sample with an AP(CaOx)-indexof 2.65 obtained from
also with advantaged can be used for urate analysisanalysis of the 16-hour urine sample, a 24-hour urine

Because the 8-hour urine sample does notvolume of about 2.6 litres would be necessary to get
contain any destructive preservative, it opens the posan AP(CaOx)-index of 1.5.
sibility to measure inhibitory properties as well as The limit of 1.5 has been chosen because
the risk of crystallization (27-30). Such procedures experiments have shown that an APof 1.5-1.7
are, however, not commonly used in most laborato-was enough for calcium oxalate crystallization, in-
ries and these analyses will not be further considerediuced by calcium phosphate (35). There are no ex-

in this paper. perimental data available to select a correspond-
ing limit for AP(CaP)-indey but a value of 50 had
RECURRENCE PREVENTIVE at least some discriminating power when stone-
TREATMENT formers and normal subjects were compared (7).
Both AP(CaOx) indexand AP(CaP) indexare
Calcium Stones useful parameters in the follow-up. They are ex-

The recurrence prevention can be carried outcellent tools for recording the therapeutic effects
at 3 different levels: 1)- General advice regarding fluid on the risk of forming urine critically supersatu-
intake and diet; 2)- Specific advice regarding fluid rated with these salts.
intake and diet; and 3)- Pharmacological treatment. It is highly important to teach the patients

that the fluid intake should be evenly ingested during
General Advice the day and that an abnormal loss of water needs to

Without sufficiently supersaturated urine be replaced by an extra load of fluid.
there will be no risk of crystallization and without Animal protein increases urinary calcium,
crystals, no stones will develop. The easiest way tooxalate and urate and decreases pH and citrate. It is
reduce urine supersaturation is to keep the fluid in-therefore obvious that in the presence of such find-
take at a level so that the 24-hour urine flow is atings a careful dietary history should be taken and
least 2000 ml (31-34). The patient should be advisedhe necessary corrections made. In patients with a
to refrain from excessive intake of animal protein thaturinary pattern reflecting an excessive intake of ani-
is to avoid eating meat products every day (33). Theremal protein, meat and sausage should be avoided 2-
should be no restriction in calcium intake unless this3 days a week.
is at a very high level (12), and the minimal daily Restrictions in oxalate intake is usually
requirement of 800-1000 mg (20-25 mmol) should without meaning in patients with a normal urinary
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oxalate, but intake of oxalate-rich food stuff should During the last years, treatment with citrate
be restricted if the oxalate excretion is above nor-has become very popular. The reasons for this is that
mal, as for instance in patients with enteric hypocitraturia is a common abnormality in calcium
hyperoxaluria. The latter group of patients might stone formers and, moreover, the fact that citrate in-
benefit from calcium supplements which, however, fluences a number of important steps in the crystalli-
always should be taken together with meals. zation process (38-41). Recent results have shown that

Details regarding the dietary influence on a single evening dose of sodium potassium citrate is
urine composition and the effects of dietary manipu- not sufficient to effectively prevent recurrent stone
lations is extensively summarized elsewhere (33). formation (42). Potassium citrate should be chosen

instead of sodium potassium citrate in order to avoid
Pharmacological Treatment the hypercalciuric effect of sodium.

Extensive reviews of the literature have For patients who need a calcium reducing
shown that thiazides, alkaline citrate and allopurinol treatment and do not tolerate thiazides, orthophos-
are the only useful pharmacological agents for cal-phate might be an alternative. The problem with phos-
cium-stone prevention (12,36). Although there is no phate treatment is, however, that the side effects are
definitive proof that a selective treatment is supe-bothersome and that this drug has to be administered

rior to a non-selective treatment, there is no proofat least three times daily.

for the opposite view either (5). When the literature

Potassium-magnesium citrate represents a

was scrutinized, patients treated in a selective mannew and promising alternative form of treatment but
ner had a lower recurrence rate than those who werghis preparation is not yet universally available (43),
treated non-selectively (5,37). According to theseand it remains to be shown that this form of treat-
observations, it is recommended that pharmacologiiment is superior to treatment with potassium citrate.

cal treatment should be instituted selectively accord-
ing to the principles outlined in Table-3 (12).

It is usually wise to start a recurrence pre-
ventive regimen with conservative measures and to

Table 3 -Principles for recommended pharmacological treatment of patients with calcium stone disease.

Biochemical Abnormality

Recommended Treatment

High calcium excretion

High oxalate excretion
(moderately increased)

Enteric hyperoxaluria

Primary hyperoxaluria

Low citrate excretion

Low pH

High urate excretion

High phosphate excretion
Low magnesium excretion
No abnormality

Thiazide + potassium or Thiazide + potassium + magnesium
(Orthophosphate in case of thiazide intolerance)

Oxalate restriction

Oxalate restriction + calcium supplements
(together with meals) + alkaline citrate Reduced intake
of fat might be useful.

Pyridoxine can be tried. These patients should be treated
by a specialist on primary hyperoxaluria

Alkaline citrate (potassium citrate)
Alkaline citrate
Allopurinol
Restricted intake of animal protein
Magnesium oxide or magnesium hydroxide supplements
Alkaline citrate
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institute pharmacological therapy only when the con- Uric acid stones can be dissolved with a
servative approach for some reason fails. The comsimilar treatment. In these cases allopurinol (300
pliance to the long-term treatment regimens necesing once daily) should always be given. Sodium po-
sary for these patients is low. tassium citrate and potassium citrate should be given

In order to maintain compliance at a reason- in doses higher than those used for prevention (7.5¢g
able level it is necessary to see these patients reg8 times daily and 10 mmol 3 times daily, respec-
larly and to check the therapeutic effect by repeatedively). The duration of this treatment depends on
follow-up examination of urine composition and stone the stone volume but at least 2-3 months are usu-
formation. ally required.

In the literature there are very few controlled
studies of sufficient duration to provide a solid basis Cystine
for conclusions on the real efficacy of the various The genetic defect in cystine stone formers
forms of preventive treatment. In Table-4 the datacauses an abnormal excretion of the aminoacids cys-
from recurrent stone formers treated in a selectivetine, lysine, ornithine and arginine. The solubility of
way have been used to derive an approximate avereystine increases with increasing pH and with dilu-
age estimate of the stone free rate after 3 years (5Yion of the urine. The basic therapeutic steps are gen-
The stone free rates obtained from patients treateerous fluid intake giving a urine volume of at least
selectively, which varied between 77 and 86%, were3000 ml per 24-hour and an alkalinization of urine to
obviously better than those 49 to 73% recorded inpH 7.5 if possible.
patients treated in a non-selective way. The expected The cystine concentration should be lower
stone free rate in an untreated group of recurrent stonthan 300 mg or 1.25 mmol per litre and the currently
formers is about 65% (7). most used compound to achieve this goak-s

Table 4 -Approximate average stone free rate after 3 years for patients treated selectively and non-selectively.
The figures were obtained by recalculation of literature data (ref. 5).

Form of Treatment Percent of Stone Free Percent of Stone Free
Patients Treated Selectively Patients Treated Non-selectively

Thiazides 86 73

Alkaline citrate 78 72

Allopurinol 85 68

Dietary advice 77 49

Uric Acid mercapto-propionyl-glycine (Thiola®), the admin-

The determinants for precipitation of uric istration of which ideally should be determined by
acid are a low pH, a small urine volume, a high the diurnal excretion pattern of cystine.
urinary urate or any combination of these vari- Treatment of cystine stone formers is a diffi-
ables. The risk of uric acid crystallization can be cult and delicate task that with advantage should be
reduced by an increased pH. This is accomplishednanaged by someone who has particular experience
with alkaline citrate. Both sodium potassium cit- and expertise in this field.
rate (59 twice or three times daily) and potassium
citrate (6.5 mmol twice or three times daily) are Infection Stone
acceptable alternatives. The 24-hour urine vol- Radical clearance of stone material is a
ume should be at least 2000 ml. In case ofmainstay for treatment of these patients. Long-term
hyperuricosuria, allopurinol should be part of the (3-6 months) of low-dose antibiotics helps to eradi-
therapeutic regimen. cate the infection after stone removal. Prevention
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of struvite and carbonate apatite precipitation canREFERENCES
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day each week. 2.

CONCLUDING COMMENTS
3.

Risk evaluation and preventive treatment of
patients with stone disease have been a neglected.
area during recent years. One reason for this is the
opinion by many urologists that stones better were5.
removed with the new convenient methods than
treated medically. There are, however, several prob-
lems with this attitude. The new methods, which are
neither completely without risk nor without cost,
have not reduced the recurrence risk. On the con-
trary, about 25-30% of patients treated with shock
wave lithotripsy is left with residual fragments in 6.
their kidneys and these patients are thus potential
candidates for new stone problems. Of all stone-
formers 70-75% pass their stones during an acute’.
stone episode, where methods for active stone re-
moval usually have no place. Finally, the risk of be-
ing afflicted by an unannounced stone colic means8.
a real threat to these patients.

It thus makes sense that steps should be
taken to offer patients with urolithiasis an individu-
alized preventive care in proportion to the sever-9.
ity of their disease. Undoubtedly there are serious
shortcomings both in terms of our knowledge of

the mechanisms of stone formation and the pre-10.

ventive possibilities. There are, however, some
obvious risk factors that can and should be cor-
rected in patients with a severe disease. It is im-

portant to detect these abnormalities with a ratio-11.

nal system for biochemical evaluation and to make
attempts to overcome the problem of a low com-
pliance. One prerequisite for being successful in
this respect is to give these demanding activities

an appropriate place within the frame of everyday 12.

urologic practice.

The skilful secretarial assistance by

Ms Marie Karlsson is highly appreciated 13.

460

Ljunghall S: Renal stone disease: studies of epi-
demiology and calcium metabolism. Scand J Urol
Nephrol, 41: 6-38, 1977.

Pak CYC, Resnick MI, Preminger GM: Ethnic
and geographic diversity of stone disease. Urol-
ogy, 50: 504-507, 1997.

Pak CYC: Kidney stones. Lancet, 351: 1797-
1801, 1998.

Scheinman SJ: Nephrolithiasis. Semin Nephrol,
19: 381-388, 1999.

Tiselius HG: Comprehensive Metabolic Evalua-
tion of Stone Formers is Cost Effective. In:
Rodgers AL, Hibbert BE, Hess B, Khan SR,
Preminger GM (eds.), Urolithiasis 2000. Pro-
ceedings of the 9th International Symposium on
Urolithiasis, Cape Town, University of Cape
Town, pp. 349-355, 2000.

Ahlstrand C, Tiselius HG: Recurrences during a
10-year follow-up after first renal stone episode.
Urol Res, 18: 397-399, 1990.

Tiselius HG: Factors influencing the course of
calcium stone disease. Eur Urol, 36: 363-370,
1999.

Trinchiery A, Ostini F, Nespoli R, Rovera F,
Montanari E, Zanetti G: A prospective syudy of
recurrence rate and risk factors for recurrence
after a first renal stone. J Urol, 162: 27-30, 1999.
Strohmaier WL: Course of calcium stone disease
without treatment: what can we expect? Eur Urol,
37: 339-344, 2000.

Bek Jensen H, Tiselius HG: Stone formation and
urine composition in calcium stone formers with-
out medical treatment. Eur Urol, 16: 144-150,
1989.

Tiselius HG: Solution Chemistry of Supersatu-
ration. In: Coe FL, Favus MJ, Pak CYC, Parks
JH, Preminger GM (eds.), Kidney Stones: Medi-
cal and Surgical Management. Philadelphia,
Lippincott-Raven Publishers, pp. 33-64, 1996.
Tiselius HG, Ackerman D, Alken P, Buck C,
Conort P, Gallucci M: Guidelines on Urolithi-
asis. Arnhem, European Association of Urology,
2000.

Tiselius HG: Metabolic evaluation of patients



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

STONE INCIDENCE AND PREVENTION

with urolithiasis. Urol Intern, 59: 131-141, 1997.
Etiology and Investigation of Stone Disease.

Chapter intended for “European Curriculum in 26.

Urology”: 33/1 (Curric Urol, 2.1: 1-7), 1998.
Lifshitz DA, Shalhav AL, Lingeman JE, Evan

AP: Metabolic evaluation of stone disease pa- 27.

tients: a practical approach. J Endourol, 13: 669-
678, 1999.

Yagishawa T, Chandoke PS, Fan J: Metabolic28.

risk factors in patients with first-time and recur-
rent stone formations as determined by compre-

hensive metabolic evaluation. Urology, 52: 750- 29.

755, 1998.
Osther PJ, Grenabo L, Haraldsson G, Holmberg
G, Lindell O, Mogensen P, Schultz A, Ullvik NM:

Metabolic evaluation and medical management 30.

of upper urinary tract stone disease. Scand J Urol
Nephrol, 33: 372-381, 1999.

Tiselius HG: When and Why should Patients with

Stone Disease be Evaluated? In: Rao PN,

Kavanagh JP, Tiselius HG (eds.), Urolithiasis 31.

Concensus and Controversies. Proceedings of the
Fifth European Symposium on Urolithiasis.
Manchester, pp. 169-172, 1995.

Parks JH, Coe FL: An increasing number of cal-

cium oxalate stone events worsens treatment32.

outcome. Kidney Int, 45: 1722-1730, 1994.
Bek-Jensen H, Tiselius HG: Repeated urine
analysis in patients with calcium stone disease.
Eur Urol, 33: 323-332, 1998.

Tiselius HG: An improved method for the rou-
tine biochemical evaluation of patients with re-

current calcium oxalate stone disease. Clin Chim34.

Acta, 122: 409-418, 1982.

Tiselius HG: A simplified estimate of the ion-
activity product of calcium phosphate in urine.
Eur Urol, 10: 191-195, 1984.

Tiselius HG: Standardized estimate of the ion-35.

activity product of calcium oxalate in urine from
renal stone formers. Eur Urol, 16: 48-50, 1989.
Tiselius HG: Risk formulas in calcium oxalate
urolithiasis. World J Urol, 15: 176-185, 1997.

Tiselius HG: Lithogenic Risk Factors and Risk 36.

Indices. In: Jungers P, Daudon M (eds.), Renal
Stone Disease, Crystallization Process, Patho-
physiology, Metabolic Disorders and Prevention.

461

33.

Proceedings of the 7th European Symposium on
Urolithiasis. Paris, Elsevier, pp. 67-71, 1997.
Tiselius HG: Estimated levels of supersaturation
with calcium phosphate and caclium oxalate in
the distal tubule. Urol Res, 25: 153-159, 1997.
Tiselius HG: Measurement of the risk of calcium
oxalate crystallization in urine. Urol Res, 1: 297-
300, 1985.

Tiselius HG: Measurement of the risk of calcium
phosphate crystallization in urine. Urol Res, 15:
79-81, 1987.

Tiselius HG, Bek-Jensen H, Fornander AM,
Nilsson MA: Crystallization properties in urine
from calcium oxalate stone formers. J Urol, 154:
940-946, 1995.

Achilles W, Baumann JM, Fleisch H, Briellman
Th, Rose GA, Tiselius HG, Will EJ: How to
measure crystallization conditions in urine: a
comparison of 7 methods. Urol Res, 16: 137-142,
1988.

Hess B, Mauron H, Ackermann D, Jaeger Ph:
Effects of a common sense diet on urinary com-
position and supersatuartion in patients with id-
iopathic calcium urolithiasis. Eur Urol, 36: 136-
143, 1999.

Borghi L, Meschi T, Schianchi T, Briganti A,
Guerra A, Allegri F, Novarini A: Urine volume:
stone risk factor and preventive measure. Neph-
ron (suppl. 1), 81: 31-37, 1999.

Hesse A, Tiselius HG, Jahnen A: Urinary Stones:
Diagnosis, Treatment and Prevention of Recur-
rence. Karger, 1996.

Kavanagh JP, Jones L, Rao P: Calcium oxalate
crystallization kinetics at different concentrations
of human and artificial urine, with a constant
calcium to oxalate ratio. Urol Res, 27: 231-237,
1999.

Tiselius HG, Fornander AM, Nilsson MA: Stud-
ies on the crystallization process following ad-
dition of calcium phosphate crystals to solutions
with a composition corresponding to that in the
collecting duct. Scan Microsc, 11: 1-7, 1997.
Pearle MS, Roehrborn CG, Pak CYC: Meta-
analysis of randomized trials for medical preven-
tion of calcium oxalate nephrolithiasis. J
Endourol, 13: 679-685, 1999.



37.

38.

39.

40.

STONE INCIDENCE AND PREVENTION

Kocvara R, Plasgura P, Pertik A, Louzensky K,
Bartonickova K, Dvoracek J: A prospective

study of nonmedical prophylaxis after a first 41.

kidney stone. BJU International, 84: 393-398,
1999.

Hess B, Jordi S, Zipperle L, Ettinger E, Giovaoli 42.

R: Citrate determines calcium oxalate crystalli-
zation kinetics and crystal morphology: studies
in the presence of Tamm-Horsfall protein of a

healthy subject and severely recurrent calcium43.

stone former. Nephrol Dial Transplan, 15: 366-
374, 2000.

Pattaras JG, Moore RG: Citrate in the manage-
ment of urolithiasis. J Endourol, 13: 687-692,
1999.

Tiselius HG, Berg C, Fornander AM, Nilsson
MA: Effects of citrate on the different phases of

Correspondence address:

Dr. Hans-Goran Tiselius

Depart. of Urology, Huddinge University Hospital
Karolinska Institute

SE-141 86, Stockholm, Sweden

Fax: + + (46) (8) 5858-7760

E-mail: hans-goran.tiselius@urol.hs.sll.se

462

calcium oxalate crystallization. Scann Microsc,
7:381-391, 1993.

Gyodry AZ, Ashby R: Calcium salt urolithiasis:
review of theory for diagnosis and management.
Clin Nephrol, 51: 197-208, 1999.
Jendle-Bengtén C, Tiselius HG: Long-term
followup of stone formers treated with a low dose
of sodium potassium phosphate. Scand J Urol
Nephrol, 34: 36-41, 2000.

Ettinger B, Pak CY, Citron JT, Thomas C,
Adams-Huet B, Vangessel A: Potassium-magne-
sium citrate is an effective prophylaxis against
recurrent calcium oxalate stone disease. J Urol,
158: 2069-2073, 1997.

Received: May 20, 2000
Accepted: June 20, 2000



Clinical Urology

Brazilian Journal of Urology Vol. 26 (5): 463-478, September - October, 2000
Official Journal of the Brazilian Society of Urology

MANAGEMENT OF STAGHORN CALCULI:
CRITICAL ANALYSIS AFTER 250 CASES

JENS J. RASSWEILER, CHRISTIAN RENNER, FERDINAND EISENBERGER

Department of Urology Klinikum Heilbronn, Teaching Hospital of University of Heidelberg and Department
of Urology Katharinenhospital Stuttgart, Teaching Hospital of University of Tubingen, Germany

ABSTRACT

Objectives: Based on long-term experience with over 250 patients and the review of the literature we
want to focus on the state of the art management of complicated nephrolithiasis. This includes the application
of extracorporeal shock wave lithotripsy (ESWL) and endourology as well as the remaining indications for
open surgery.

Material and Methods: A total of 197 patients were treated with the new technologies in a five year
period and compared to 83 patients who underwent open surgery for complicated nephrolithiasis prior to the
introduction of ESWL and endourology. Two-hundred and forty-seven patients (186 respectively 61) could be
followed over a period of up to 42 months to analyze the pattern of stone-clearance by passage of fragments,
recurrent stone formation and urinary tract infection.

Results: Stone distribution (borderline vs. staghorn stones) was similar in both groups with a higher
percentage of complete staghorn stones in the open surgery-group. Blood transfusion rate (37% vs. 10%) was
significantly higher after open surgery, whereas the rate of minor side effects did not differ in both groups. Also
major complications were observed at a similar rate (7 vs. 8%) as well as hospital stay (17.2 vs. 15.4 days).
Stone-free rate at discharge after open surgery is significantly higher than after ESWL and endourology (80 vs.
31%). In contrast to this, the stone-free rate after 42 respectively 36 months does not differ significantly (72 vs.
60%). The majority of the remants after the modern techniques were asymptomatic (CIRF), whereas the
recurrence rate after surgery is significantly higher (20% vs. 7%). Additionally, the reduction of urinary tract
infection (UTI) rate is better after the modern approach (0.51 vs. 0.32 = UTI after/UTI before).

Conclusions: The introduction of minimally invasive techniques has completely changed the management
of complex stones. Open surgery is only preferable in case of giant staghorns requiring numerous percutaneous
procedures along with ESWL, after failure of the modern techniques or in cases necessitating additional surgical
reconstruction. However, the multimodal minimally invasive therapy of complex renal stones requires an indi-
vidual treatment plan for each patient depending on stone burden and distribution, anatomy of the collecting
system, and the composition of the calculus.

Key words: kidney, kidney calculi, lithotripsy, percutaneous nephrolithotomy, surgery
Braz J Urol, 26: 463-478, 2000

INTRODUCTION ginning of the eighties of the last century, the major-
ity of renal and ureteral stones have been removed by

More than 20 years after the clinical intro- open surgery (4-7), in the new millenium the latter
duction of extracorporeal shock wave lithotripsy has become a very rare event at least in European,
(ESWL) and endourological techniques, such as uretedapanese and Anglo-American centers. The wide-
roscopy (URS) and percutaneous nephrolithotripsyspread use of ESWL resulted in a significant decrease
(PCNL) (1-3), the treatment of urolithiasis has chan- of patients suffering from renal stones and consecu-
ged completely. Whereas in the seventies and the beively an increase of ureteral stones from 10-20% to
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30-40% in our treated stone population (8,9). Addi- plicated nephrolithiasis, emphasizing all existing

tionally, we do not see as many complicated renalminimally invasive techniques. However, in addition

stones as we have been treated with the newhe remaining indications for open surgery in the new
multimodal minimally invasive techniques in the millenium will be presented.

eighties and early nineties (Table-1). We have there-

fore observed an increase in ureteroscopy but a deDEFINITION OF COMPLEX RENAL

crease in percutaneous stone surgery. STONES

Table 1— Change of indications: personal experi-

_ Complicated nephrolithiasis consists of a
ence at three stone centers (Stuttgart, Mannheim

variety of stone-bearing situations depending on: 1)-

Heilbronn). the stone burden and distribution; 2)- the anatomy
of the collecting system; 3)- the stone composition;
1984 1990 1999 4)- the renal function; 5)- associated urinary tract
Localization infection.
Caliceal stones 35% 43%  46% The majority of complex renal stones are
Pelvic stones 42% 20%  13% staghorn calculi, but also multiple stones behind in-
Staghorn stones 8% 3% 1%  fundibular stenosis or in a caliceal diverticulum may
Ureteral stones 15% 34%  40% be complicated. Moreover, stones in renal abnormali-
Treatment Modality ties, such as horseshoe-kidney, medullary sponge kid-
ESWL 64% 79%  78% neys, are most frequently difficult to manage (9). Fi-
PCNL 20% 5% 204 nally, reduced renal function and/or infection of the
URS 11% 15%  20% renal collecting system always represents a challenge
Open surgery 9% 1% 0.1% for the treating urologist. However, in the following

we want to focus on the management of staghorn
There are several reasons to explain this situ-stones.

ation: 1)- the minimal morbidity associated with the

new treatment modalities has significantly improved STAGHORN CALCULI

the compliance of the patients to undergo early therapy

of their stone disease; 2)- the wide-spread use of diDefinition

agnostic ultrasound has increased the early detection Principally, staghorn calculi are defined as

rate of urinary calculi; 3)- the new generation antibi- branched stones in the renal collecting system. How-

otics (i.e. gyrase inhibitors) allow more effective treat- ever, as mentioned before, there are several differ-

ment of urinary tract infections, particularly with re- ent constellations, within this entity. This has been

spect to urease-splitting bacteria (i.e. proteus), andaken into consideration by the more complex defi-

4)- the possibility of multiple treatments in case of nition of Rocco et al. (10) or the PICA-classifica-

recurrent stone formation (i.e. by ESWL) without a tion of Griffith et al. (11). For the modern manage-

significantly enhanced risk of deterioration of renal ment of such stones three factors are of major im-

function or increasing technical difficulties, like in portance to decide the optimal treatment: 1)- the

the era of open surgery, has improved the prognosi®verall stone burden; 2)- the localization of the stone

of our stone patients. burden (i.e. which and how many calyces are in-
Nevertheless, even today we still see com-volved); 3)- the anatomy of the collecting system

plex renal stones requiring more than a simple extra<{i.e. a dilated collecting system).

corporeal shock wave lithotripsy or an ureteroscopic Based on this, several authors have intro-

stone removal. In the following, based on our own duced a relatively simple definition (Table-2) distin-

experience and the review of the literature we wantguishing between borderline stones, partial and com-

to focus on the state of the art management of complete staghorn calculi (12). Of course, the stone bur-
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Table 2— Classification of staghorn stones.

Stone Classification Description Rocc@l10) Griffith (11)
Borderline filling the pelvis and one calyx C2,C3 P1IC1
Partial staghorn filling the pelvis and two or more calyces C4 P11C2
Complete staghorn filling of the entire renal C5 P1IC3

collecting system (> 80%)

den can be calculated more exactly using the area omany cases (up to 28%) the disease resulted in death
the kidney-ureter-bladder (KUB) x-ray plan film, as (5,14). Of course, the choice among the listed treat-
proposed by Lam et al. (13). This was extremely use-ment modalities mainly depends on the specific find-
ful in the evaluation of different therapeutic ap- ing of the staghorn stone (i.e. stone classification)
proaches, however in the daily routine the above(15). On the other hand, further factors such the age

mention classification proved to be sufficient. of the patient or the function of the stone-bearing kid-
ney may be important (Table-3). Finally, it has to be
Treatment Options emphasized that these criteria do not allow exact dis-

Whereas in former times, only the modifica- crimination in every case.
tion of the open renal surgery, i.e. anatrophic versus
radial nephrolithotomy (4,7), was discussed and everCriteria of Success
conservative management was optioned (14), nowa- The goal of any of these procedures is to carry
days a multimodal approach has been developed tthe patient stone-free. However, with the introduc-
minimize morbidity of the treatment and aiming at tion of ESWL particularly in case of larger calculi or
optimal long-term results. This may include: 1)- ex- stones in the lower caliceal group, even more than
tracorporeal shock wave lithotripsy with or without 40% of persisting fragments have been accepted
indwelling stent; 2)-percutaneous nephrolithotomy (16,17), because in the majority of cases (90%) these
using different devices for stone disintegration; 3)- asymptomatic fragments proved to be clinically in-
the combination of both techniques as a planned prosignificant (CIRF). This means, that these fragments
cedure; 4)- retrograde ureteroscopic stone disintegraeid not induce early stone recurrence, which was dif-
tion using a holmium laser; 5)- open surgery (i.e. ferent to the presence of residual stones in the era of
anatrophic or radial nephrolithotomy, sinusoidal open surgery, particularly in case of infected calculi.
pyelolithotomy). This may be attributed to the improved generations

Staghorn stones are unquestionably an indi-of antibiotics, but also to the fact, that the fragmented
cation for interventional therapy, since all reports fol- calculi are better treatable resulting in some residual
lowing conservative treatment showed a substantiallysterile fragments after ESWL (16,17). Nevertheless,
increased rate of nephrectomy (up to 50%) and arany patient with a treated staghorn stone requires a
increase in associated morbidity (i.e. dialysis); in short a consequent follow-up (18).

Table 3— Criteria for choice of treatment for staghorn calculi.

Criteria ESWL- PCNL- Combination

Monotherapy Monotherapy (ESWL & PCNL)
Stone burden minor major major
Distribution of stone load peripheral central central + peripheral
Renal collecting system narrow dilated narrow / dilated
Radiopacity sufficient (in-)sufficient sufficient
Chemical composition No cystine - -
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-

all,
Figure 1—Staghorn stones - Indications for the different procedures: A) ESWL-monotherapy: partial staghorn stone (calcium-oxalate-
dihydrate) in the right kidney involving the pelvis and lower caliceal group together with filling of the middle and ugpat gadiup;

B) PCNL-monotherapy: borderline stone (calcium oxalate-monohydrate) filling one lower pole calyx with an dilated colleeting sys
(right side), easy removable by one-stage PCNL via a single percutaneous tract; C) Combination: complete staghorn stenen(struvi
the right side with a dilated collecting system. Percutaneous debulking of the lower pole calyces and pelvis is followeddry ESW
fragmentation of the upper pole part; D) Open surgery: complete giant staghorn stone (calcium oxalate monohydrate) mekiple sto
in all calyces. Stone removal requires an extended pyelotomy plus multiple radial nephrolithotomies. Additionally thetéRdas an
stenosis requiring pyeloplasty.
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Indications for ESWL-Monotherapy
Extracorporeal shock wave lithotripsy should
be performed in case of minor stone burden, periph-
eral stone load (i.e. multiple stone-filled calyces) and
a narrow renal collecting system. Moreover, patients
with enhanced risk (i.e. cardiosclerosis, respirator
problems) or other difficulties related to percutane-
ous surgery (i.e. children, urinary diversion) have to
undergo ESWL alone (Figure-1A; Figure-2).

g

Figure 3 — PCNL-monotherapy for a partial staghorn stone:
A) KUB prior to PCNL shows filling of the upper and lower

calyces with a cystine stone; B) Complete stone removal via
two percutaneous tracts.

: , tral and peripheral stone load. The rationale for the
Figure 2 — ESWL-monotherapy for partial staghorn stone: S . -
A) KUB prior to ESWL; BKUB 4 days after the first ESwL- cOmbination therapy is to reduce the morbidity of the
session treating the pelvic part and lower caliceal group; PCNL, which is carried out in the majority of cases
C) KUB after the second session treating the upper calicealvia one lower pole tract, and the use of ESWL selec-
group. Only some stone dust is left in the upper and lowertjyely for disintegration of those calculi (parts of the
calyx. staghorn stone) that cannot be reached with the

nephroscope (Figure-4).
Indicatios for PCNL-Monotherapy
The percutaneous nephrolithotomy in single Indications for Open Surgery

session can be successfully applied for cases of ma- Surgery is a potential treatment option for
jor stone burden with central (= pelvic) stone load in any staghorn for several reasons. The stone can be
an enlarged (= dilated) collecting system (i.e. border-removed by a single procedure with comparable
line, and partial staghorn calculi) (Figure-1B). Fur- stone-free rates. Therefore, some authors still advo-
thermore, slightly opaque or shock wave resistantcate open surgical removal in case of complete stag-
calculi (i.e. cystine) are candidates for PCNL alone horn stones (19-22). However, there is the problem

(Figure-3). of loss of renal function after such extensive surgi-
cal interventions like anatrophic intersegmental
Indications for the Combination pyelolithotomy, which has been reported in the range

The combination of ESWL and PCNL, prin- of 30-50% (23). Overall, the residual stone rate af-
cipally started by the percutaneous approach, is apter open renal surgery is about 15%, with a 30%
plied for all cases of major stone burden (i.e. partialstone recurrence rate over 6 years and a 40% risk of
and complete staghorn stones) (Figure-1C) with cen-urinary tract infections (16,19-25).
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Figure 4 — Combination (PCNL plus ESWL) for complete staghorn stone
on the left side: A) Intravenous pyelogram showing policalicosis; B)
Schematic drawing of the stone; C) Complete clearance of the lower calyx
and pelvis by PCNL via one tract (schematic drawing); D) KUB prior to
second ESWL session with fragmentation of the upper caliceal part but
still residual fragments and calculi in the middle and upper caliceal group;
E) KUB after the third ESWL session shows complete disintegration of all
residual fragments; only some dust in the lower calyx; F) Nephrostogram
shows patent ureter and cleared renal collecting system.

We have therefore restricted the indications ESWL-Monotherapy
for open surgery to those cases with giant stone bur- The techniques of extracorporeal shock wave
den that cannot be reached endoscopically nor by dithotripsy have been described in detail previously (28-
considerable number of ESWL-treatments or if addi- 31). In case of a larger stone (> 2 cm) we recommend
tional reconstructive surgery (i.e. calicoureterostomy,the insertion of a double J-stent prior the procedure.
pyeloplasty) is required, Figure-1D (25). Nephrec- This avoids obstruction of the ureter by formation of a
tomy of non-functioning kidneys can be performed steinstrasse, but does not inhibit the passage of frag-

laparoscopically (26-27). ments along the stent (13). Staghorn stones should be
first treated at the pelvic part to enable passage of frag-
Therapeutic Approach ments, thereafter the upper and middle calyces are fo-

Independently to the following procedure, cussed leaving the lower pole untreated to avoid that
every patient with a staghorn stone requires antibioticfragments fall into the lower calyces from where fur-
prophylaxis (i.e. gyrase inhibitors) at least 2 days priorther passage may be prolonged (Figure-3). Depending
to the intervention. In our series 38% of the patientson the energy setting of the machine, the number per
presented with urinary tract infections prior to the treat-session should not exceed 4000 impulses. The interval
ment (25), 51% of whom were Proteus mirabilis. between each treatment should be at least 2 days.
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PCNL-Monotherapy In this paper, we want to focus on long-term results
This is performed as a one-stage procedurein comparison to those obtained by open surgery. A
with the patient under general anesthesia using a rettotal of 197 patients were treated with the new tech-
rograde balloon occlusion catheter placed at thenologies in a 5-year period and compared to 83 pa-
uretero-pelvic junction (12,25). Access is usually tients who underwent open surgery for complicated
through the lower pole posterior calyx with removal nephrolithiasis prior to the introduction of ESWL and
of the lower caliceal and pelvic stone burden. In caseendourology. Two hundred and forty-seven patients
of major stone burden, we always place an Amplatz(186 respectively 61) could be followed over a pe-
sheath down the percutaneous tract. This allows refiod of 36 respectively 42 months to analyze the pat-
moval of larger stone fragments and reduces the riskern of stone-clearance by passage of fragments, re-
of pelviocaliceal influx. Only in selective cases (i.e. current stone formation and urinary tract infection.
stones less suitable for ESWL, i.e. cystine), we rec-
ommend the puncture of an additional calyx to achieveDistribution of Treatment
complete stone clearance in a single PCNL-session In correlation to the increasing stone burden
(Figure-3). Another option to access stone burden inand complexity of the cases, the percentage of ESWL-
upper and middle calyces may be the use of a flexiblenonotherapy decreases from 45% for borderline
cystoscope together with a holmium or dye laser in-stones to 2% in case of a complete staghorn. PCNL is

troduced via the Amplatz sheath. most frequently performed (28%) for management
of partial staghorn calculi, whereas the combination
Combination is applied in 74% of all complete staghorns. For bor-

In the combined approach, we principally derline stones only 6% of the patients required more
recommend to start with a debulking PCNL via the than 3 sessions compared to 10% for partial and 21%
lower pole posterior calyx. The puncture of the kid- for complete staghorn stones. Open surgery was per-
ney is performed under combined sonographic andormed in 7% for partial and in 11% for complete
fluoroscopic control. On occasion, multiple tracts staghorn calculi. Overall, 53 patients were treated by
(maximum 3) can be made, in case of massive ston&SWL-monotherapy, 56 by PCNL-monotherapy, and

burden (i.e. in the upper dilated calyx). 77 had a combination of both techniques (Table-4).
Open Surgery Treatment Data
Whereas in our earlier experience the tech- Thirty-seven percent of patients with “bor-

nigue of clamping and cooling was used (32,33), wederline” and 35% of patients with partial staghorn
have recently preferred the technique of radial neph-calculi presented with urinary tract infection prior to
rotomies with intraoperative color-duplex-sonography treatment, in contrast to 50% with complete staghorn
(7). Other options include extended pyelolithotomy, stones. A detailed analysis of all relevant data is listed
anatrophic nephrolithotomy or posterior lower neph- on Tables-4, 5 and 6. Three or more sessions were
rolithotomy. Nowadays, we would not put the same necessary in 24% of all patients, ranging from 0%
emphasis to achieve complete stone clearance, bgPCNL-monotherapy) to 54% (combination). This
cause minor residual stones can be treated effectivelyvas because maximally two PCNL-sessions were

with ESWL. performed for stone removal. Any further parts of the
stone that could not be treated effectively received
Own Experience ESWL.
Blood transfusions were required in 10% of
Patients the patients, in no case after ESWL-monotherapy, but

Some of our personal experience with the in 17% after the combination, mainly because of the
multimodal minimally invasive management of stag- increased technical difficulties of percutaneous neph-
horn calculi has been published previously (12,25,33).rolithotomy.
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Table 4— Clinical results in the modern management of complex renal stones.

Criteria ESWL(n =53) PCNL(n=56) PCNL&ESWL (n=77) All(N=186)
Borderline stones 44 (83%) 25 (45%) 18 ( 23%) 87 (47%)
Partial staghorn 7 (13%) 26 (46%) 30 ( 39%) 63 (34%)
Complete staghorn 2 ( 4%) 5( 9%) 29 ( 38%) 35 (19%)
2nd session 13 (25%) 15 (28%) 77 (100%) 105 (56%)
3rd session 3 ( 6%) - 27 ( 35%) 30 (16%)
> 3 sessions 1( 2%) - 14 ( 18%) 15 ( 8%)
Blood transfusion - 5( 9%) 13 ( 17%) 18 (10%)
Auxiliary measures 19 (36%) 9 (17%) 11 ( 14%) 39 (21%)
- Ureterorenoscopy 3 ( 6%) 1( 2%) 7 ( 9%) 11 ( 6%)
- Open surgery 2 ( 4%) 2 ( 4%) 1( 1%) 4 ( 2%)
Minor complications 23 (44%) 22 (39%) 41 ( 52%) 86 (45%)
- Colic 12 (23%) 4 ( 7%) 12 ( 15%) 28 (15%)
- Fever 11 (21%) 18 (32%) 29 ( 37%) 56 (30%)
Major complications 5 (10%) 4 ( 7%) 4( 4%) 13 ( 7%)
- Septicemia 3 ( 6%) 1( 2%) 1( 1%) 5( 3%)
- Bleeding 1( 2%) 2 ( 4%) 2( 2%) 5 ( 3%)
- Others 1( 2%) 1( 2%) 1( 1%) 3( 1%)
Mean hospital stay (d) 11.6 12.9 19.8 15.4
Table 5— Follow-up results after management of complex stones.
Criteria ESWL PCNL PCNL & ESWL All
(n=53) (n =56) (n=77) (N =186)
Stone-free at discharge 6 (11%) 35 (63%) 17 (22%) 58 (31%)
Remants in kidney 32 (60%) 21 (37%) 57 (74%) 110 (59%)
Remnants in ureter 15 (29%) - 3 ( 4%) 18 (10%)
Stone-free after 36 m. 35 (66%) 40 (71%) 37 (48%) 112 (60%)
Asymptomatic remnants 11 (21%) 10 (18%) 25 (33%) 46 (25%)
(CIRF)
Symptomatic remnants 3 ( 6%) 2 ( 4%) 10 (13%) 15 ( 8%)
(SIRF)
Recurrence 4 ( 8%) 4 ( 7%) 5( 6%) 13 ( 7%)
UTI (at hospitalization) 14 (26%) 20 (36%) 31(40%) 65 (35%)
UTI (after 36 m.) 6 (11%) 4 ( 7%) 11 (14%) 21 (11%)

UTI = urinary tract infect; CIRF = clinically insignificant fragments; SIRF = significant residual fragments.

Auxiliary measures have to be performed in days, this figure could be even higher, since we rec-
21% of all patients, ranging from 14% after the com- ommend the prophylactic insertion of a double-J stent
bination to 36% after ESWL-monotherapy. Nowa- prior to ESWL-monotherapy. However, only 8%
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needed curative auxiliary measures (31), such as
ureteroscopy or open surgery.

Forty-five percent of the patients experienced
minor side effects like colic or fever. Whereas colics
have been more frequently associated with ESWL-
treatment, postoperative fever occurred increasingly
after PCNL. In contrast to this, major complication
have been observed only in 7% of all patients, in-
cluding perirenal hematoma after ESWL, bleeding
after PCNL, colon perforation after PCNL, and pul-
monary embolism.

The mean hospital stay amounted to 15.4
days ranging from 11.6 to 19.8 days.
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(4 to 13%) had symptomatic fragments mainly associ-

Follow-up Data ated with UTI (Table-5). The overall recurrence rate

The mean follow-up of our study was 36 amounted to 7% independent on the treatment group.
months. Thirty-one percent of all patients were stone-Only 11 % suffered still from urinary tract infection
free at discharge ranging from 63% after PCNL- compared to 35% at hospitalization (Table-5).
monotherapy to 11% after ESWL-monotherapy. How-
ever, after a 3 years period, 60% of the patients (48 tacComparison with Open Surgery
71%) became stone-free, depending mainly on the com- Our series of open surgery was performed
plexity of the treated stone (Figure-5). Twenty-five prior to the introduction of ESWL and Endourology.
percent (21 to 33%) of all patients had still clinically The stone distribution in terms of borderline
insignificant residual fragments (CIRF), and only 8% vs. staghorn stones was similar in both groups, but

Table 6—Modern management of complex stones. Comparison of results with open surgery.

Criteria Open Surgery Modern Management
(n=83) (N =186)
Borderline “stones” 40 (48%) 87 (47%)
Partial staghorn 16 (19%) 63 (34%)
Complete staghorn 27 (33%) 35 (19%)
Blood transfusion 31 (37%) 18 (10%) (p < 0.05)
Nephrectomy rate * 12 (14%) 3 ( 2%)
Minor complications 28 (39%) 86 (45%) n.s.
- Colic - 28 (15%)
- Fever 27 (33%) 56 (30%)
- Wound problems 5( 6%) -
Major complications 6 ( 8%) 13 ( 7%) n.s.
- Septicemia 3 ( 4%) 5( 3%)
- Bleeding - 5( 3%)
- Others 3 ( 4%) 3( 1%)
Mean hospital stay (d) 17.2 15.4 n.s.

“In 9 cases due to poor function, in 3 instances due to septicemia. n.s. = not statistically significant.
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the percentage of complete staghorn stones was higheantly higher than after ESWL and endourology (80
in the open surgery group (Table-6). The blood trans-vs. 31%). In contrast to this, the stone-free rate after
fusion rate (37% vs. 10%) was significantly higher 42 respectively 36 months does not differ significantly
after open surgery, whereas the rate of fever and othg{72 vs. 60%) but is in favor of the open approach
minor side effects did not differ in both groups. Also (Figure-6). It is to be noted, on the other hand, that
major complications were observed in a similar ratethe majority of the remants after the modern tech-
(7 vs. 8%) as well as hospital stay (17.2 vs. 15.4). niques represent CIRF, whereas the recurrence rate
In the follow-up of both groups, there are after surgery is significantly higher (20% vs. 7%).
further significant differences (Table-7): the stone- Additionally, the reduction of urinary tract infection
free rate at discharge after open surgery is signifi-rate is better after the modern approach (0.51 vs. 0.32
= UTI after/UTI before), Table-7.

80

70 DISCUSSION

LZ 60 1

g 50 7 The surgical management of urinary stone

g gg 1 \ disease has undergone dramatic changes and seen
S50 | the implementation of technological innovations that

% 10 +— . are unsurpassed in the field of urological surgery
oo over the past 20 years. Before these advancements,

at discharge 18 36 open surgery was the only surgical option for neph-
months rolithiasis. In the current era, the first question in

| OMinimal invasive therapy B Open surgery| the management of any stone usually is whether the
Figura 6 situation is amenable to ESWL. This should come

Table 7— Modern management of complex stones. Comparison of follow-up results (1984-1987) with open
surgery (1981-1983).

Criteria Open Surgery Modern Management
(n=61) (N = 186)
Stone-free at discharge 49 (80 %) 58 (31%) p <0.05
Remants in kidney 12 (20 %) 110 (59%)
Remnants in ureter - 18 (10%)
Mean follow-up (months) 42 36
Stone-free 44 (72 %) 112 (60%) n.s.
Asymptomatic remnants 2 ( 3%) 46 (25%) p < 0.05
(CIRF)
Symptomatic remnants 3 ( 5%) 15 ( 8%) n.s.
(SIRF)
Recurrence 12 (20%) 13 ( 7%) p < 0.05
UTI (at hospitalization) 35 (57%) 65 (35%)
UTI (after follow-up) 18 (30%) 21 (11%)
UTI after/UTI before 0.51 0.32 p <0.05

UTI = urinary tract infect; CIRF = clinically insignificant fragments;
SIRF = significant residual fragments.
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as no surprise because of the ease of use anliterature. For this purpose, the changing treatment
noninvasive nature of the procedure. The real issughilosophy and consecutively the criteria of thera-

is whether the excellent results obtainable with thispeutic success have to be addressed.

technology in case of small stones translate into suc-

cessful treatment when targets are complex stoneJreatment Philosophy

such as staghorn calculi. The patient demand and As stated before, the introduction of the new

the desire to avoid painful incisions and long recov- technologies resulted to the philosophy to treat the
ery periods, and finally the pressure to provide cost-stone most effectively with minimal invasiveness

effective care with shorter hospitalizations after sur-and morbidity for the patient. This includes the

gery have created a treatment philosophy that deamount and severity of complications associated
fines success as the ability to eradicate the stone witlwvith the applied procedures, length of hospitaliza-

the least invasive modality. tion and disability, and initial stone-free rates. How-
ever, the ultimate goals of therapy in this specific

Guidelines for the Treatment of Staghorn group of patients should include the long-term stone-

Calculi free rates, minimizing the rates of recurrent stones

In this situation, particularly in case of com- and infection, and the preservation of renal func-
plex stones, urologists have to define the indicationstion (16,34).
for selection of the best procedure for treat the indi-
vidual stone. The Nephrolithiasis Clinical Guide- Morbidity of the Treatment
lines Panel of the American Urological Association The morbidity of open surgery have been
reviewed 110 articles concerned with staghorn cal-reported extensively in the literature (4,6,21,22,35-
culi resulting to the following guidelines (18). The 40) including fever (26-29%), blood transfusions (14-
committee believed that a newly diagnosed staghorrn70%), pneumothorax (5%), recurrent bleeding (4%),
was an indication for active treatment. Percutane-septicemia (1%), urinoma/fistula (1%), embolism
ous stone removal, followed by ESWL or repeat (2%), flank abscess (2%), flank pain (16%), flank
PCNL, should be used for most patients with struvitebulge (5%), incisional hernia (2%) and wound infec-
staghorns. Neither ESWL-monotherapy nor opentions (4%) with a postoperative hospital stay ranging
surgery should be used as first-line treatment forfrom 11 to 16 days.
staghorns in most patients. Using the modern approach (3,12,13,15,

As options PCNL and ESWL are equally 25,37-45), the morbidity mainly is associated to per-
effective in treating small-volume staghorns when cutaneous surgery with the need of blood transfusions
the renal anatomy is normal or near normal. Also (5-53%), fever (12-64%), septicemia (2-4%), pneu-
as an option, open surgery is appropriate therapynothorax (2%), A-V malformation requiring
when the staghorn cannot be managed by any reasuperselective embolization (1%), flank abscess (1%),
sonable number of PCNL and ESWL sessions, i.e.and colon perforation (1%). The hospital stay ranged
in case of a giant staghorn. Nephrectomy is a reabetween 9.5 and 18 days.
sonable option for a poorly functioning stone-bear- Our own experience with both methods
ing kidney. (Tables-6 and 7) correlates with these data. There is

This summary is in accordance with our pre- no doubt, that due to the complexity of the disease
viously stated indications (Table-3). It reflects, how- both approaches are associated with significant side
ever, the limitations of further clarifications mainly effects. On the other hand, there is sufficient evidence
due to the lack of prospective randomized studiesthat the overall peri- and postoperative morbidity of
as well as an accepted way to describe staghorns iESWL and endourology is significantly less compared
the literature. We therefore believe that it is impor- to the open approach. The fact that the modern tech-
tant to focus further on the comparison of the dif- niques require multiple treatment sessions (2.8 vs. 1
ferent treatment strategies for staghorn stone in thesession) (18) does not represent a disadvantage, be-
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cause it has an impact neither on morbidity nor ontheory in case of complex stones because the major-
the hospital stay. ity of calculi are associated with infection of the uri-
The differences between both approaches arenary tract and consist of struvite with a high risk of
even more pronounced with respect to the long-termpersisting infection and stone recurrence (19). This
complications. Whereas the time to normal activity is true for open surgery: the stone free rates at dis-
ranged between 44 to 54 days after open surgery, thisharge are significantly higher (80-93%) than after
was only 21 to 30 days after ESWL plus endourologythe modern techniques (19-37%). However, after 3
(38-40). Complete loss of renal function was seen inmonths these figures are rising up to 67-78%. Our
2-8% after open surgery associated with a nephreclong-term experience after three years revealed an
tomy rate of 7-14%. Based on these, earlier calcula-overall stone-free rate of 60%, which was not statis-
tions considered an overall dialysis rate of 5% of all tically significant from the 72% stone-free rate after
patients with urolithiasis (46,47). The nephrectomy open surgery. Subsequently, the recurrence rate was
rate in our series was only 2% using the modern apsignificantly higher after open surgery (20% vs. 7%)
proach, and in a follow-up period of 3 years there (Table-7).
was no further need of renal ablation due to delayed
loss of renal function (Tables-6 and 7). In our per- Infection
sonal experience with almost 20 years of multimodal Moreover, about 3 quarters (46 of 61) of the
minimally invasive stone management there haveresidual fragments were asymptomatic (= CIRF) in
been only casuistic cases of stone-related dialysis irour series, which has been found recently by other
the eighties, however, not a single remembered casauthors, too (42). In both series, more than 50% of
in the last ten years. This underlines the possibilitiesstones consisted of struvite, however, the rate of uri-
of ESWL and endourology to treat and also retreatnary tract infection could be significantly reduced (i.e.
patients with complicated stone disease without a sigfrom 35% to 11%). The ratio UTI after/UTI before

nificant risk of loss of renal function. was significantly higher after open surgery than when
using ESWL and endourology (0.51 vs. 0.32) (Table-
Residual Fragments 7). There may be several reasons to explain these find-

When open surgery was the standard treat-ing: 1)- residual fragments are better reachable for
ment for the management of renal calculi, the pres-antibiotic drugs than residual stones which still may
ence of residual fragments suggested a failed proceeontain bacteria; 2)- the quality of antibiotics (i.e.
dure, even those remaining fragments were smallgyrase inhibitors) has improved; 3)- the operative
Because residual calculi may act as a nidus for recurtrauma to the collecting system as well as to the renal
rent stone formation, complete stone removal was thearenchyma is significantly less after PCNL plus
principal goal of therapy. The introduction of extra- ESWL than after open surgery.
corporeal shock wave lithotripsy, however, shed a new Anatomical criteria of the lower caliceal sys-
perspective on this century-old concept, minimizing tem (i.e. length of the caliceal neck, pelvic-caliceal
the importance of postprocedural residual fragmentsangle) may help to predict the chance of complete

Nevertheless, in the last decade the main goaktone clearance (48,49). Nevertheless, one has to ac-
of PCNL and ESWL treatment was to achieve a com-cept the fact, that even in case of complex stone the
plete stone-free status ignoring the fact that more andnajority of residual fragments after extracorporeal
more patients benefit from successful stone disinte-shock wave lithotripsy are or may become clinically
gration but with minor asymptomatic residual frag- insignificant (= CIRF) and only about 10-15% require
ments, the so called “clinically insignificant residual further treatment (= SIRF). This has been in accor-
fragments” = CIRF (Table-5). Of course, the accep-dance to a recent review of the literature concerning
tance of this change of therapeutic endpoints wouldmore than 14,000 patients (50).
have a major impact on treatments strategies for all In contrast to this, persisting infection still
complex stones. Some authors do not accept the CIRR-emains one of the main problems after open surgery.
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Even in a recent study Rocco et al. revealed a 21%ncreasing reports of extensive use of the modern tech-
UTlI-rate in their follow-up (22). nigues are presented from countries, which previously
had only limited access to ESWL and endourology,
i.e. in Eastern Europe, India, (52). The main problem
of training represents the difficulty and complexity

In summary, the introduction of minimally of these procedures, albeit percutaneous or open sur-
invasive techniques has also completely changed thgery. This situation is similar to the training of
management of complex stones. Open surgery is onlyaparoscopy and retroperitoneoscopy. Therefore, we
preferable in case of giant staghorns requiring nu-feel that such complex stone cases should be concen-
merous percutaneous procedures along with ESWLirated to a few centers of expertise, which then could

Perspectives

after failure of the modern techniques or in cases nealso provide adequate training for urologists with
cessitating additional surgical reconstruction. Evenspecial interests in this field.

stone-bearing non-functioning kidneys can be re-
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ABSTRACT

Purpose: To identify significant differences in metabolic alterations in single and recurrent calcium
stone formers.

Materials and Methods: From August 1993 to January 1999, a comprehensive metabolic evaluation
was performed as an outpatient basis on 106 single calcium stone formers (49 male and 57 females), and on 394
recurrent calcium stone formers (170 mild and 224 severe form of the disease), 177 males and 217 females. The
patient collected a 24-hour urine specimen on the 2nd and 3rd day of the restricted diet (400-mg/d calcium).
The 24-hour urine samples were analyzed for total volume, calcium, phosphate, uric acid, creatinine, sodium,
potassium, oxalate, magnesium and citrate. On 4th day, a venous blood sample was analyzed for creatinine,
calcium, phosphate, uric acid, sodium, potassium and magnesium. In a spot urine sample, density, pH and
ammonium were measured. Then, the patient taken 1g of elemental calcium and collected urine over a 4-hour
period to measure calcium and creatinine.

Results: In recurrent stone formers it was observed more frequently hypercalciuria (p < 0.05) and
alkaline urine (p < 0.05), excreting in urine more calcium (p < 0.05) than first-time stone formers. Recurrent
stone formers had first stone occurrence younger (p < 0.001) than single stone formers. Hypercalciuria was
observed in 36.9% of single, 41.7% of mild and 51.4% of severe stone formers. Alkaline urine was observed in
3.5% of mild and 3.6% of severe stone formers, but in no single stone formers. 24-hour urine calcium was 169
+ 82 mg in single, 183 £ 89 mg in mild and 192 + 98 mg in severe stone formers. The mean age for the first
stone occurrence was 43.7 years in single, 40.4 years in mild and 34.6 years in severe stone formers.

Conclusions: The calcium stone formers with high level of calcium in urine or with alkaline urine pH
are associated with a high recurrence rate and require a constant clinic watchfulness with selective medical
therapy for preventing new stone formation.

Key words: urolithiasis, calculi, metabolism, risk factors, calcium
Braz J Urol, 26: 479-487, 2000

INTRODUCCION (1) como hipercalciuria, hiperparatiroidismo prima-
rio, hiperoxaluria, hiperuricosuria, hipocitraturia,
La litiasis urinaria puede ser considerada unahipomagnesuria, cambios en el pH urinario y baja
enfermedad cronica que evoluciona por fases de adngesta de liquidos.
tividad clinica de frecuencia variable, provocando Los progresos conseguidos en los ultimos
malestar en el paciente y una merma en su calidad dafios en el tratamiento de la litiasis urinaria, con la
vida y, al mismo tiempo, genera un coste elevado aintroduccion de los procedimientos endourolégicos
precisar el paciente cuidados médicos repetidos. Uy la litotricia extracorporea por ondas de choque, ha
75% de los célculos son de composicidn calcica ysupuesto un cambio radical en el abordaje terapéuti-
por medio del estudio metabdlico-mineral se descu-co de esta patologia, consiguiendo una gran eficacia
bren factores causales en un 80-90% de los paciente®n una significativa menor morbilidad, mejor tole-
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rancia y una reduccion considerable de la convalede forma notable, los costes que ocasionan las in-
cencia. Sin embargo, el impacto causado por estatervenciones médicas por atencion en cada episodio
nuevas modalidades terapéuticas ha supuesto un#iasico (4).
desviacion de la atencién sobre la necesidad de eva- En el presente trabajo estudiamos la relacion
luar los factores de riesgo implicados en la forma-que existe entre el grado de severidad clinica en pa-
cion de los calculos con el fin de establecer medidagientes con litiasis urinaria calcica y los factores
profilacticas para evitar la recidiva litidsica. La pro- metabdlicos de riesgo litogenético implicados en cada
filaxis médica es posible, eficaz y menos costosa qu@aciente para determinar el papel que tiene cada tras-
cualquier otra terapéutica de intervencion sobre ektorno metabolico en la evolucion clinica de los pa-
célculo y, desde luego, supone un beneficio real par@&ientes.
el enfermo porque le evita el sufrimiento de un coli-
co nefritico y de un posible tratamiento activo. El MATERIAL Y METODOS
calculo no es mas que la expresion final de un tras-
torno subyacente: sobresaturacion urinaria de sustan- En el periodo de tiempo comprendido entre
cias cristalizables, déficits de inhibidores de la cris- Agosto de 1993 y Enero de 1999 fueron sometidos a
talizacion, presencia de nucleantes heterogéneos, zestudio metabdlico-mineral 500 pacientes con litia-
nas de urodinamica reducida o lesion anatdmica desis urinaria célcica, 226 varones (45.2%) y 274 mu-
la via urinaria. El desconocimiento y, por tanto, la jeres (54.8%) con una edad media de 47.4 afios y un
falta de resolucion de estos factores nos conduciramango de 75 a 20 afios. Los criterios de inclusion para
en muchos casos, a una indeseable recidiva. Los avael estudio fueron: pacientes de ambos sexos con edad
ces producidos en los ultimos afios nos han permitientre 20 y 75 afos, pacientes con al menos un episo-
do controlar médicamente estos disturbiosdio de litiasis célcica (calculos de oxalato y/o fosfato
metabdlicos en la mayoria de los pacientes, muchasélcico) basando la composicion del calculo en crite-
veces con simples recomendaciones higiénico-dietérios analiticos y/o clinicos y la realizacion del estu-
ticas. Con programas de profilaxis médica se ha podio metabdélico-mineral bajo el entorno del programa
dido reducir considerablemente la recurrencia hastanformatico original Emusys siguiendo siempre la
un nivel por debajo del 25% a largo plazo (2). misma metodologia. Los criterios de exclusion con-
La reduccion de nuevos episodios litidsicos siderados fueron: errores metodolégicos en cual-
supone un beneficio incuestionable para estos pacierguier fase del estudio metabdlico-mineral, pacientes
tes, pero cabe también preguntarse si estos prograon insuficiencia renal (creatinina sérica superior a
mas de profilaxis médica deben proponerse a todo4.5 mg%), pacientes sometidos a tratamientos
los pacientes de forma indiscriminada o quizas a urreductores de la litogénesis urinaria en los ultimos 6
reducido grupo con marcada tendencia a la recidivameses, presencia de infeccion urinaria en el momen-
Se sabe que, con simples medidas higiénico-dietétito del estudio metabdlico-mineral, calculos de tama-
cas. Hasta un 60% de pacientes con litiasis calcicdio superior a 30 mm de diametro mayor, presencia
idiopatica no forman nunca un nuevo calculo despuésle alteraciones morfofuncionales de la via urinaria
del primer episodio (the stone clinic effect) (3). Por de caracter litogenético (tanto congénitas como ad-
tanto, resulta del todo beneficioso poder reconocequiridas), presencia de cuerpos extrafios en via uri-
aguellos factores metabdlicos que estan especialmentearia, pacientes con antecedentes de cirugia
relacionados con una evolucidn clinica maligna de lareconstructiva del aparato urinario, cirugia con deri-
litiasis. De esta forma, nos permitiria seleccionar avaciones urinarias (internas o externas) o trasplante
los pacientes que deben ser sometidos a una vigirenal.
lancia especial bajo un programa de profilaxis mé- Segun la severidad en la evolucion clinica
dica selectiva. Con ello conseguiriamos frenar la tende la litiasis en cada paciente se dividieron en tres
dencia a la recurrencia mejorando, por tanto, el esgrupos: pacientes de severidad clinica minima (SCM),
tado de salubridad de estos pacientes y reducienddeve (SCL) y severa (SCS) (Tabla-1). Los criterios de
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Tabla 1 - Grupos de litidsicos segun el grado de En cuanto a las orinas recogidas durante 24
severidad clinica de la litiasis horas, se anota el volumen total de orina emitida (Diu-
resis). En la muestra de orina con el frasco acidificado

Total Sexo Edad (afios) se determina calcio, fésforo, oxalato, magnesio y

citrato, mientras que en la muestra de orina del fras-

Varén Mujer Media Rango : e ; . .
co sin acidificar se determina creatinina, sodio,

SCM 106 49 57 43.8 68-20 . N , »
SCL 170 75 95 46.8 75.20 potasio, cloro y acido Urico. Los métodos analiticos
SCS 224 102 122 495 7500 empleados en estas determinaciones son los mismos

gue los referidos para las muestras de sangre, excep-
SCM: Iitiésipp§ monoepisédicos; SCL: Iitiasicos recurrentes le- {q para la determinacién del citrato que se realiza de
ves; SCG: litidsicos recurrentes severos , .. . .
forma manual (método enzimatico de la citrato liasa).
seleccion seguidos para el grupo de SCM fueron hakl mismo dia que el paciente acude al laboratorio, y
ber padecido un solo episodio litidsico con calculouna vez que se ha hecho la extraccion sanguinea y se
unico, para el grupo de SCL fueron haber padecidcha recogido orina recién emitida, se le somete a una
de 2 a 3 episodios litiasicos y/o tener célculos multi-prueba de sobrecarga oral de calcio (1 g) recogiendo
ples (de 2 a 4 célculos) de localizacién uni o bilateralla orina formada durante las siguientes 4 horas, tras
y, finalmente, para el grupo de SCS fueron haber parecomendarle una ingesta de 500-1.000 ml de agua
decido mas de 3 episodios litidsicos y/o tener calcu-durante ese periodo, donde se anota el volumen de
los multiples (mas de 4 calculos) de localizacion uniorina emitido y se determina calcio y creatinina.
o bilateral. Tras el registro de estas determinaciones en
El proceso de estudio metabdlico-mineral sangre, orina recién emitida y orina de 24 horas
evoluciona de forma fasica, de acuerdo a un protopostdieta hipocalcica y orina de 4 horas
colo establecido en régimen completamente ambupostsobrecarga calcica, se procede al célculo de una
latorio que hemos descrito en otras publicacionesserie de indicadores y cocientes que el programa
(5). Se le pide al paciente que siga durante 3 diagformatico original Emusys ejecuta automaticamente
una dieta hipocalcica (400 mg de calcio) libre enfacilitando enormemente el trabajo del laboratorio.
purinas. Se deberd ir coleccionado la orina formadeEn orina de 24 horas se calcula la excrecion de
en 24 horas durante el segundo y tercer dia desde efeatinina, calcio (Ca), calcio/Kg de peso (Ca/Kg),
comienzo de la dieta hipocalcica. Un frasco de re-fésforo (P), oxalato (Ox), &cido urico (Au), magnesio
coleccion contiene 20 ml de &cido clorhidrico (Mg), citrato (Ct), sodio, potasio y cloro; aclaramiento
fumante al 37%. Se pide al paciente que ingiera unale creatinina y de &cido urico (Cau); reabsorcion
cantidad similar de agua durante los dos dias de retubular de calcio (RTCa) y de fosfato (RTP), cocien-
cogida. Al cuarto dia de comenzada la dietate calcio/creatinina (Ca/Cr), fésforo/creatinina (P/Cr),
hipocalcica, se le practica al paciente una extrac-oxalato/creatinina (Ox/Cr), acido Urico/creatinina
cién de sangre en ayunas y se recoge orina fresc@Au/Cr), citrato/creatinina (Ct/Cr), magnesio/
recién emitida acude. Una vez centrifugada la muesecreatinina (Mg/Cr), sodio/creatinina, potasio/
tra de sangre, en una alicuota se procede a la detecreatinina y cloro/creatinina. En orina de 4 horas se
minacion de forma automatizada en un calcula excrecién de creatinina y de calcio, cociente
autoanalizador de creatinina, acido arico, calcio,calcio/creatinina y aclaramiento de creatinina.
fésforo y magnesio. En otra alicuota se determinan Las alteraciones metabdlicas consideradas
con un aparato de electrodos selectivos el sodioson la hipercalciuria (Hca), hiperoxaluria (Hox),
potasio, cloro y carbdnico total. Con la orina frescahiperuricosuria (Hur), hipocitraturia (Hct),
recogida, en una muestra se determinan pH, densikipomagnesuria (Hmg), acidosis tubular renal distal
dad, acidez titulable, amonio y estudio del sedimen-(ATRd), cambios en el pH urinario y bajo volumen
to, y otra muestra se envia al laboratorio de Micro-de orina (Bdiur) (inferior a 1.200 ml durante 24 ho-
biologia para examen bacteriologico. ras). La hipercalciuria se divide en los subtipos
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absortiva (Hcab), renal (Hcrn) y resortiva (Hcrs). La Tabla 2— Alteraciones metabdlicas en los grupos de
hipercalciuria absortiva puede ser de tipo | (Hcabl), litidsicos

Il (Hcabll) o 1l (Hcablll) de Pak. La hipercalciuria
resortiva puede ser secundaria a hiperparatiroidismo SCM SCL SCS P (c2)

primario (HPTP) o de otro origen (Hcrm). La Hea 36.9% 41.7% 51.4% < 0.05
hiperoxaluria se divide en absortiva (Hoab) y Hox ' : ' '

, ) : . 18.8% 18.9% 12.5% NS
endogena (Hoed). La hiperoxaluria absortiva pued o5 504 28 20 19 2% NS
ser dietética (Hoad) o entérica (Hoet). La hiperuri- Hect 8.5% 7 .6% 10'7% NS
cosuria se divide en los tipos entero-renal (Huer) yng 4'7% 4' 1% 5'4% NS
endogena (Hued). Los cambios del pH de orina pue- Hac 33'_0% 25.2% 25'.0% NS
den ser de tendencia &cida (pHac) (pH inferior a 5.3 Hal 0.0% 350 3. 6% <005
o de tendencia alcalina (pHal) (pH superior a 6.0).ATRol 7 5% 8.8% 7 1% NS

Los criterios seguidos para el diagnostico de eSta%diur 2 8% 8 8% 7 1% NS
alteraciones metabdlicas han sido expuestas en otrag mal 18.9% 14' 7% 18' 3% NS
publicaciones (5). _ — — A —"
Para el tratamiento estadistico de los datosHC"’F h_|per(_:aIC|ur_|a.; Hox:.hlperoxalurla; H_ur_: hlperL.JrICOSIUI’_Ia;.
| | informatico SPSS. Para c:ocht. hipocitraturia; Hmg: hipomagnesuria; Phac: pH acido;
Se émplea e pmgr?-ma n A : Phal: pH alcalino; ATRd: acidosis tubular renal distal; Bdiur:
parar las frecuencias de las distintas variables cateBaja diuresis; P (c2): p valor para Ji-cuadrado.
goricas entre los grupos de estudio se aplica la prue-
ba del Ji-cuadrado ( considerando el p-valor de  Tapla 3— Subtipos de alteraciones metabdlicas en
Pearson y el p-valor de la razén de verosimilitud. Lajos grupos de litiasicos
correccion de Yates y la prueba de Fisher fueron apli-
cadas en los casos necesarios. Para comparar los va- SCM SCL scS P (c2)
lores de las distintas variables continuas entre los gru

pos de estudio se aplica el andlisis de la varianza dE/c@ 33.0%  352%  36.2% NS
un factor (ANOVA-Oneway). Si se detectan, con esteicabl  9.4% 8.2%  10.3% NS
test, diferencias significativas entre algunas de ladicabll 17.0% 22.9% 17.9% NS
variables numéricas se aplica la prueba de Schefféicablll - 6.6% 4.1% 8.0% NS

para averiguar en cuéles grupos del estudio se dabdnc™ 2.0% 1.2% 5.4% <0.05
esas diferencias. Cuando se detecta significacién ei¢'S 1.9% 5.3% 9.8% <0.01
tadistica al comparar las variables de los grupos qéiPTP 1.9% 1.2% 5.8% <0.05
estudio se expresa por p-valor de p < 0.05, p < 0.01 4icrm  0.0% 4.1% 4.0% <0.05

p < 0.001. En caso de no encontrar diferencias signifioab ~ 11.3%  11.8% 7.6% NS
ficativas se expresa por NS. Hoad  11.3%  11.2% 7.6% NS
Hoet 0.0% 0.6% 0.0% NS

RESULTADOS Hoed 7.5% 7.1% 4.9% NS
Huer 23.6% 24.7% 17.0% NS

| Hued 1.9% 3.5% 2.2% NS

El 20% de los pacientes del grupo SCM, e
34.6% del grupo SCL y el 34.7% del grupo SCS refi- Hcab: hipercalciuria absortiva; Hcabl: hipercalciuria
rieron tener parientes préximos que habfan tenido dPsortiva tipo I Heabll: hipercalciuria absortiva tipo II;

. L . L . ... Hcablll: hipercalciuria absortiva tipo IlI; Hern: hipercalciuria
tenfan urolitiasis, no siendo estadisticamente signifi-ena): Hers: hipercalciuria resortiva: HPTP: hiperpara-
cativa la diferencia en la frecuencia. tiroidismo primario; Herm: hipercalciuria resortiva de otro

En la Tabla-2 se muestra el porcentaje deorbigen._ Hoz_b: hiperoxaluria r{:\bsortiva}; Hoad: hiperoxalurig\

. A h sortiva dietética; Hoet: hiperoxaluria entérica; Hoed:
a..l.t,erf’;lmones metabolicas en el total de paciente iperoxaluria enddgena; Huer: hiperuricosuria entero-renal;
litiasicos de los grupos SCM, SCL y SCS. Algunos Hued: hiperuricosuria endégena; P (c2): p valor para Ji-cua-
pacientes tienen mas de una alteracién Se encontralrado.
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ron diferencias estadisticas significativas en la Hca De acuerdo al sexo de los pacientes, en los
(p < 0.05) con mayor porcentaje de casos en el gruhombres se encontraron diferencias en la Hca (p <
po SCS (51.4%) que en el grupo SCL (41.7%) y0.05) con una frecuencia de 51.0% en el grupo SCS
SCM (36.9%), y en la pHal (p < 0.05) con predomi- frente al 38.8% del grupo SCM vy al 32.0% del gru-
nio en el grupo de SCS (3.6%) y SCL (3.5%) conpo SCL, Dentro de las Hca, existian diferencias en
respecto al grupo SCM (no se registré ningun caso)el tipo Hern (p < 0.05), con predominio en el grupo
Segun muestra la Tabla-3, dentro de las Hca se obde SCS (3.9%) frente a ningun caso en el grupo SCL
servaron diferencias significativas en los subtiposy SCM, y en el tipo Hcrs (p < 0.05) con predominio
Hcrn (p < 0.05), con una frecuencia del 5.4% en eltambién en el grupo SCS (6.9%) frente al 2.7% del
grupo SCS contra el 2.0% del grupo SCM y el 1.2%grupo SCL y ningun caso en el grupo SCM. En las
del grupo SCL, y enla Hcrs (p < 0.01) con predomi- mujeres se encontraron diferencias en Bdiur (p <
nio también en el grupo SCS (9.8%) contra el 5.3%0.05), con una frecuencia de 11.5% en el grupo SCS
del grupo SCL y el 1.9% del grupo SCM. Asimis- y de 10.5% en le grupo SCL frente al 1.8% del gru-
mo, dentro del tipo Hcrs, se observaron diferenciagpo SCM. Dentro de las Hca, se encontraron tam-
en la forma HPTP (p < 0.05), con predominio en elbién diferencias en las formas HPTP (p < 0.05), con
grupo SCS (5.8%) contra el 1.9% del grupo SCM ypredominio en el grupo SCS (8.2%) frente al 3.5%
el 1.2% del grupo SCL, y en la forma Hcrm (p < del grupo SCL Yy al 1.1% del grupo SCM, y en Hcrm
0.05) con una frecuencia de 4.1% en el grupo SCL ycon predominio en el grupo SCL (6.3%) y SCS
de 4.0% en el grupo SCS (4.0%) contra ningln casd4.3%) frente a ningn caso en el grupo SCM.

en el grupo SCM. No hubo diferencias significati- En cuanto a la edad media de presentacion
vas en los otros subtipos. del primer episodio litiasico se encuentran dife-

Tabla 4— Parametros bioquimicos en orina en los grupos de litiasicos

SCM scL Scs P ANOVA
Diuresis, ml/24 h 1995 + 466 1943 + 554 1917 + 420 NS
PH 5.4+0.5 5.6 +0.7 5.6+0.6 < 0.05
Ca, mg/24 h 169 + 82 183 + 89 192 + 98 <0.05
Ca/Kg, mg/Kg/d 2.3+1.0 2.6+0.9 29+15 <0.05
Ca/Cr 0.14 + 0.06 0.15 + 0.08 0.16 + 0.08 NS
RTCa 98.3+0.9 98.0+ 1.0 98.0 + 1.0 <0.05
P, mg/24 h 875 + 367 867 + 27 882 + 371 NS
P/Cr 0.74 +0.30 0.74 +0.33 0.72 +0.28 NS
RTP 77.3+115 77.3+11.9 76.4+10.9 NS
Ox, mg/24 h 32.4+17.3 33.9+17.1 31.3+16.2 NS
Ox/Cr 0.02 +0.01 0.02 +0.01 0.02 +0.01 NS
Au, mg/24 h 653 + 251 652 + 274 610 + 229 NS
Au/Cr 0.54 + 0.16 0.53 +0.18 0.51+0.18 NS
Cau, ml/minuto 105+ 4.4 10.6 +5.3 10.1+5.1 NS
Ct, mg/24 h 641 + 256 649 + 261 611 + 268 NS
Ct/Cr 0.56 + 0.27 0.57 +0.29 0.52 +0.25 NS
Mg, mg/24 h 89.2 + 37.0 93.7 +36.5 88.2 + 40.6 NS
Mg/Cr 0.07 +0.03 0.08 +0.03 0.07 + 0.03 < 0.05

Valores expresados como media y desviacion estandar. Ca: calcio; P: féforo; Ox: oxalato; Au: &cido Urico; Ct: citrato; Mgsiopagn

Cr: creatinina; RTCa: reabsorcién tubular de calcio; RTP: reabsorcién tubular de fosfato; Cau: aclaramiento de acido Urico; P

ANOVA: p valor para andlisis de la varianza de un factor.
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rencias significativas (p < 0.001) entre el grupo turo, consiguiéndose reducir significativamente la
SCS (34.6 afios de media) y SCL (40.4 afios ddormacion de nuevos calculos en estos pacientes
media) y SCM (43.7 afios de media) respectiva-después de practicar la paratiroidectomia, aunque
mente. Sin embargo, no existen diferencias entreaxisten algunas discrepancias en estos resultados.
el grupo SCM y SCL. Robertson et al. (6) comprueban que los pacientes
En la Tabla-4 se muestran los valores de loscon hiperoxaluria tienen mayor frecuencia de
parametros bioquimicos que fueron observados eneristaluria de oxalato calcico que aquellos con
tre los tres grupos de pacientes litiasicos. Se encorhipercalciuria llegando a la conclusion de que la
traron diferencias estadisticamente significativas enconcentracion de oxalato en la orina es uno de los
pH de orina (p < 0.05), con menor valor en el grupofactores mas determinantes para la solubilidad del
SCM (5.4 contra 5.6 de los otros grupos), en Ca (p <oxalato calcico. Cualquier incremento del oxalato
0.05), con valores mas elevados en el grupo SCS (19d@rinario seria un factor critico para la cristalizacion
contra 183 y 169 del grupo SCL y SCM, respectiva-del oxalato calcico. Algunos autores reportan que
mente), en Ca/Kg (p < 0.05), con mayor valor tam-los pacientes litiasicos con hiperuricosuria tienen
bién en el grupo SCS (2.9 contra 2.6 y 2.3 del grupanayor tasa de recurrencias que los que tienen otras
SCL y SCM respectivamente), en RTCa (p < 0.05),alteraciones metabdlicas, precisando de mayor na-
con menor valor en el grupo SCS y SCL (98.0 contramero de tratamientos intervencionistas por su litia-
98.3 del grupo SCM), y finalmente en Mg/Cr (p < sis. Sin embargo, Ettinger (7) encuentra que, aun-
0.05) con nivel mas bajo en el grupo SCS y SCMque el porcentaje anual de recurrencias es mayor
(0.07 contra 0.08 del grupo SCL). No se encontraronpara los que tienen hiperuricosuria que hiper-
diferencias significativas en los otros parametros. calciuria, esta diferencia no es estadisticamente sig-
De acuerdo al sexo, en los hombres no senificativa.
encontraron diferencias en ningln parametro Se considera que los pacientes litiAsicos con
bioquimico. En las mujeres se encontraron diferen-ATR distal tienen una tendencia a formar calculos
cias en Ca (p < 0.05), con nivel superior en el grupomayor que los pacientes litiAsicos con otros trastor-
SCL y SCS (186 y 183 respectivamente contra 157os metabdlicos (8). El bajo volumen de orina pare-
del grupo SCM), en Ca/Cr (p < 0.05), con mayor ce ser el factor de riesgo mas importante identifica-
valor en el grupo SCL y SCS (0.18 y 0.17 respecti-do. Para Harvey et al. (9) es la alteracion metabdlica
vamente contra 0.15 del grupo SCM), en RTCa (<mas frecuentemente observada entre 3.473 pacientes
0.05), con menor valor en el grupo SCL y SCS (97.9litidsicos de diferentes regiones de EEUU. Los pa-
y 98.0 respectivamente contra 98.2 del grupo SCM)cientes con litiasis céalcica que han tenido un primer
y en Mg/Cr (p < 0.05) con nivel inferior en el grupo episodio litidsico solamente recurrirdn un 27%, des-
SCS (0.07 contra 0.08 y 0.09 del grupo SCM y SCLpués de un periodo de seguimiento de 5 afios, simple-

respectivamente). mente aconsejandoles aumentar la ingesta de liqui-
) dos y corrigiendo sus habitos dietétidtise stone
DISCUSION clinic effect). Cupisti et al.(10) comparan un grupo

de 73 pacientes varones adultos con litiasis célcica
La historia natural de la enfermedad litiasica (51 recurrentes y 22 monoepisédicos) observando
aln no ha sido bien establecida. Son pocas las séiipercalciuria en 31.4% y 27.6% respectivamente,
ries publicadas sobre la frecuencia de alteracionesiperoxaluria en 7.8% de recurrentes y ningln caso
metabdlicas observadas en pacientes con litiasis reen monoepisédicos, hiperuricosuria en 19.6% y 9%
currente y con litiasis monoepisédica. El HPTP su-respectivamente e hipocitraturia en 31.4% y 4.5%,
pone un factor de riesgo considerable para la recidirespectivamente. De acuerdo a estos resultados, la
va al punto de que los pacientes con litiasis e HPTFhipocitraturia es mas frecuente, de forma significati-
en el momento del diagnéstico tienen un 50% deva, en el grupo de pacientes recurrentes respecto al
posibilidades de tener un episodio litiasico en el fu-grupo de monoepisodicos.
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En el presente estudio, la hipercalciuria se con caracter prospectivo. Observan que 57 pacientes
observa mas frecuentemente en los pacientes con lrecidivan, permaneciendo libres de céalculos 189 pa-
tiasis recurrente que en los monoepisédicos. Asimiscientes después de un periodo de seguimiento de 4.3
mo los tipos de hipercalciuria renal y resortiva, tantox 2.2 afilos. Comparando los pacientes que recurrie-
el HPTP como otras causas distintas a HPTP, tamron con los que no, encuentran que los recurrentes
bién son mas frecuentes en los pacientes con litiasikenian, de forma significativa, un mayor nivel de
recurrente. Estos resultados son concordantes con laslciuria durante el tiempo de profilaxis (2.79 £ 1.08
reportados por otros autores en cuanto al HPTP aurvs 2.39 £+ 0.98 mg/Kg peso/24 horas, p < 0.04) y el
que Cupisti et al. (10) comprueban una frecuenciaincremento del volumen urinario era menor respecto
similar de hipercalciuria entre los recurrentes y al que tenian al comenzar la profilaxis (-0.02 + 0.48
monoepisodicos. Nosotros no pudimos observar unars 0.23 + 0.54 litros/24 horas). Ljunghall & Danielson
mayor frecuencia de hiperoxaluria en los pacienteg13), en un minucioso estudio, siguen a 54 pacientes
recurrentes contradiciendo las observaciones que tregue han tenido un primer episodio litidsico durante
dicionalmente se han referido a cerca del mayor poun periodo de 8 afios sin profilaxis médica, obser-
tencial litogenético del oxalato respecto al calcio. Lavando recurrencia en el 53% de los casos. En todos
mayor parte de estos estudios fueron realizados cotos pacientes se realizd determinacién de calcio,
técnicas in vitro pero queda por demostrar el verda-oxalato, acido Urico, magnesio y volumen de orina
dero papel del oxalato en estudios in vivo. En nues-en orina de 24 horas cuando tuvieron el primer episo-
tro estudio, la frecuencia de hiperuricosuria no fuedio litiasico. Sélo observaron diferencias significati-
un factor diferenciador entre litidsicos y recurrentesvas, entre los que recurrieron y l1os que no recurrie-
Yy, por tanto, estos resultados estan en contraposicioron, en el nivel de calciuria que era superior entre los
con los reportados por otros autores y son magjue recurrieron (7.4 + 2.9y 2.43 + 0.08 mmol/24 h
concordantes con los comunicados por Ettinger (7)espectivamente, p < 0.05).

& Cupisti et al. (10). Tampoco hemos observado que En el referido estudio de Cupisti et al. (10)

la hipocitraturia y la ATR distal sean mas frecuentesencuentran diferencias significativas en el nivel de
en los litiasicos recurrentes como han revelado otrogitrato, mas bajo en los recurrentes (2.06 + 1.04 mmol/
estudios. 24 horas) que en los monoepisddicos (3.20 + 1.18

Asimismo son pocas las series publicadasmmol/24 horas, p < 0.001). Los niveles de calciuria,
sobre los niveles de excrecion urinaria de calcio,oxaluria, uricosuria y el volumen de orina eran simi-
oxalato, acido Urico, citrato y magnesio en pacientedares entre los dos grupos de pacientes. Trinchieri et
con litiasis recurrente y con litiasis monoepisédica al. (14) no encuentran diferencias significativas en la
gue pretendan establecer diferencias entre estos ddecuencia de trastornos metabdlicos observados en
grupos de pacientes litidsicos. Se han venido refirienpacientes monoepisédicos y litidsicos, aunque el ni-
do mayores niveles de calciuria y oxaluria y menoresvel de calciuria es significativamente mas alto en re-
niveles de citraturia y magnesuria en los pacientecurrentes (264 = 144 mg/24 horas) gue mono-
litiasicos recurrentes que en los que han tenido urepisddicos (230 + 121 mg/24 horas). Borghi et al.
solo episodio litiasico. Tiselius (11) comprueba que (15) seleccionan 199 pacientes que han tenido un
los niveles de calciuria y oxaluria estaban Unico episodio de litiasis célcica. De estos, a 99 pa-
incrementados en los pacientes recurrentes respectientes (grupo 1) se pide un incremento en la ingesta
a los pacientes con un solo episodio litiasico, 445 +de agua sin variar sus habitos dietéticos mientras que
65 contra 469 + 53 mmol/mol Cr de calcio y 21.9 + en los otros 100 pacientes (grupo 2) no se le da nin-
1.3 contra 35.8 + 16.6 mmol/mol Cr de oxalato en guna instruccion especial. Después de un periodo de
orina respectivamente, aunque estas diferencias nseguimiento de 5 afios comprueban que la orina basal
fueron significativas estadisticamente. Strauss et alde los pacientes que recurrieron tenia una mayor con-
(12) estudian una serie de pacientes con litiasis calcieentracion de calcio. En el grupo 1 el nivel de calciuria
ca recurrente que son sometidos a profilaxis médican los recurrentes era de 326 + 140 en comparacion
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con 233 + 106 mg/24 horas de los que no habian re- Los pacientes litidsicos con niveles eleva-
currido (p < 0.005) y en el grupo 2 era de 313 + 113dos de calcio en la orina o/y un pH urinario con ten-
contra 249 + 107 mg/24 horas respectivamente (p <dencia alcalina constituyen un grupo especial de alto
0.01). Ninguna diferencia era observada en los otrogiesgo de recurrencia. Estos pacientes precisan de
parametros bioquimicos (oxalato, acido Urico, citrato,una vigilancia clinica frecuente y permanente. La
magnesio, pH). profilaxis médica tendra como objetivo la reduccion
En general, los resultados de nuestro estudiade la calciuria o/y pH urinario hasta niveles de nor-
son concordantes con los comunicados por otros aumalidad. Las medidas simples de correccion de los
tores. La mayoria coincide en encontrar niveles ma-habitos dietéticos y el incremento de la ingesta acuo-
yores de calciuria en los pacientes con litiasis recu-sa pueden ser insuficientes para el control de la re-
rrente respecto a los pacientes con litiasiscidiva en estos pacientes y, por tanto, se recurrird a
monoepisodica, a excepcion de la serie de Cupisti ea administracion de farmacos siempre que sea pre-

al.(10). Nuestros resultados también corroboran losciso para normalizar el nivel de calciuria y pH uri-
de otros autores al no encuentrar diferencias signifi-nario.

cativas en los niveles de oxaluria, uricosuria, citraturia

y magnesuria entre litiasicos recurrentes y REFERENCIAS
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2.
CONCLUSIONES
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ABSTRACT

Intravesical Bacillus Calmette-Guérin (BCG) against superficial bladder carcinoma recurrences is re-
garded as the most successful immunotherapy to date. However, the mode of action has not been fully eluc
dated yet. The aim of this review is to provide a conclusive overview on this complex field and to give detailed
information on several aspects of relevance for the understanding of the involved immune mechanisms.

The BCG-induced inflammation after intravesical immunotherapy in patients obviously differs from
non-specific inflammation by its quality and its subclinical duration. The pronounced infiltration of the bladder
wall by immunocompetent cells together with the secretion of cytokines into the urine point toward the intense
local immune activation after BCG. In-vitro models of BCG-induced cytotoxicity have shown powerful and
selective effector mechanisms. Orthotopic animal models gave valuable information, confirming and extend-
ing ex-vivo and in-vitro data. These approaches led to a hypothesis of BCG-induced tumor control, which will
be the platform for further improvements of this highly effective anticancer immunotherapy.

Key words: BCG, bladder neoplasms, immunotherapy, mycobacterium bovis, mechanism
Braz J Urol, 26: 488-502, 2000

INTRODUCTION nological phenomena are involved. For this reason,
the following contribution is only able to provide an
In 1976, Morales, Eidinger & Bruce were the overview of the most important findings from this
first to report on successful treatment of superficial interesting area of research.
bladder cancer (SBC) with BCG (1). Since then, BCG
became the treatment of choice for high-risk superfi-GENETIC BACKGROUND OF BCG
cial bladder cancer in most countries of the world
and is given at an annual rate of approximately 1 mil- What is BCG? The life attenuated Bacillus
lion. Intravesical BCG therapy is regarded as the mosCalmette-Guérin (BCG) vaccine for the prevention
successful immunotherapy to date (2,3) and not onlyof disease associated with mycobacterium tubercu-
is superior to intravesical chemotherapy with regardlosis was derived from the closely related virulent
to the recurrence rate of SBC (4-6) but also benefi-tubercle bacillus mycobacterium bovis (10). Although
cially acts on the progression rate of this tumor (7-9)the BCG vaccine has been one of the most widely
and, obviously, also positively influences survival in used vaccines in the world for over 40 years, the ge-
high-risk patients (8,9). netic basis of BCG attenuation had never been eluci-
Ever since the immuno-activating properties dated. The current vaccine was originally developed
of BCG were discovered, investigations have beenby Calmette and Guérin who passaged a strain of M.
carried out to ascertain the functional mechanism. Allbovis 230 times in vitro between 1908 and 1921. The
investigations to date have shown that not one singleesulting vaccine was thought to have struck a bal-
functional mechanism, but a whole series of immu-ance between reduced virulence and preserved im-
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munogenicity. However, because of the inability to studied recently by performing comparative hybrid-
preserve viable bacteria (such as by freezing), thiszation experiments on a DNA microarray (11). By
live vaccine required continued passage, eventuallythis method 11 regions of a virulent M. tuberculosis
resulting in a profusion of phenotypically different strain were found that were absent from one or more
daughter strains that are collectively known as BCG.virulent strains of M. bovis. Five additional regions
By the time lyophilized seed lots of BCG vaccines representing 38 open reading frames were present in
were created in the 1960s, these vaccines had bedw. bovis, but absent from some or all BCG strains.
separately propagated through about 1,000 additional his was seen as evidence for the ongoing evolution
passages (depending on the daughter strain), usuallgf BCG strains since their original derivation. Fur-
under the very conditions that effected the original thermore, contemporary BCG vaccines were com-
attenuation. To better understand the differences bepared to their progenitor strain. Because this strain
tween M. tuberculosis, M. bovis and the various BCGwas lost during World War |, the origin of current
daughter strains their genomic compositions wereBCG vaccines could only be inferred through an evo-
lutionary approach. Behr et al. (11) curated a collec-
Table 1- Genetic information about distribution of tion of BCG daughter strains representing this global
deletions (RD) in virulent M. bovis and BCG strains. dissemination for the purpose of performing genomic
Parentheses after M. bovis indicate how many strainscomparisons. Altogether 16 regions were found as
of virulent M. bovis are missing the genetic elementdeleted in BCG strains as compared to virulent TBC.

(modified after reference 11). Of the 16 deletion regions, nine are missing from BCG
and all virulent M. bovis strains tested, two are miss-
Deletion Region Strains where Missing ing from BCG and some of the strains of M. bovis,
RD1 All BCG strains one ?s missing from aII_ BCG straips, and four are
. ) missing only from certain BCG strains (Table-1).
RD2 BCG-strains: -Danish, -Prague, To further address the differences specific
-Glaxo, -Frappier, 5 BCG the authors assumed that regions of a viru-
-Connaught, lent TBC present in M. bovis strains and absent
-Phipps, -Tice, only from BCG were deleted during the derivation
-Pasteur and maintenance of BCG vaccines in various vac-
RD3 M. bovis (3/8) cine facilities around the world. If this was true,
RD4 M. bovis (8/8) then regions of M. bovis missing from BCG strains
RD5 M. bovis (8/8) wo_uld indicate unidirectional genet_lc events frqm
. which the phylogeny of BCG strains can be in-
RD6 M. bovis (8/8) ferred. Because some BCG daughter strains were
RD7 M. bovis (8/8) obtained directly from the Institute Pasteur while
RD8 BCG-Frappier, other strains were derived from another vaccine
BCG-Connaught facility, it was possible to reconstruct the geneal-
RD9 M. bovis (8/8) (ég(j:yGof BCG_f_strzinls and determinedvv(rlle_n andlv)vh:ere
, specific deletions occurre igure-1). In
RD10 M. bov!s (8/8) comparison with M. bovis, all BCG vaccines lack
RD11 M. bovis (8/8) one region (RD1) that presumably was lost during
RD12 M. bovis (8/8) the 1908-1921 attenuation (10). Another deletion
RD13 M. bovis (4/8) (RD2) occurred at the Institute Pasteur between
RD14 BCG Pasteur 39?370221(1)19?1. A_flér_thetr deletion (RtD_14i;§8eC|f|cd
: 0 -Pasteur indicates an event in , an
RD15 M. bovis (8/8) before the lyophilization of BCG Pasteur 1173 in
RD16 BCG-Moreau 1961. The losses of RD8 in Montreal (between
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Figure 1 — Genetic genealogy of BCG (modified after reference 11). RD: region of genetic deletion; IS: insertion element.

1937 and 1948) and RD16 in Uruguay or Brazil hepatocarcinoma, Zbar et al. were able to demonstrate
(after 1925) indicate that ongoing evolution of BCG that administration of tumor cells with BCG leads to
strains was not confined to Institute Pasteur. A his-a significant inhibition of tumor growth. Intralesional
torical review of the BCG literature revealed re- injections of BCG led to involution of tumors already
ports of decreasing virulence in the Institute Pas-formed, and also of the lymph node metastases. Fur-
teur at various times, consistent with the docu-thermore, animals that had become tumor-free after
mented ongoing evolution (11). treatment with BCG had developed immunity to the
Thus, BCG significantly differs from M. hepatocarcinoma, as re-administration of tumor cells
bovis, from which it was originally derived. At- led to no further tumor growth.
tenuation led to the elimination of most virulence From their investigations, Zbar et al. have
genes, which made BCG a famous vaccine againstievised basic rules for the optimum immunotherapy
tuberculosis and a well-known immunostimulant of tumors with BCG (14-17): 1)- localized tumors
with a very advantageous risk-to-benefit ratio. respond to BCG immunotherapy better than gen-
eralized tumors; 2)- the tumor mass must be as
ANIMAL EXPERIMENTS: small as possible before commencement of immu-
BACKGROUND AND DEVELOPMENT notherapy; 3)- a direct contact of long duration be-
tween the tumor cells and the BCG should be en-
Old et al. were able to observe the inhibition sured; 4)- in the animal experimental models tested,
of growth of implanted sarcomas, carcinomas andthe optimum effective dose of BCG for local or
ascites tumors in mice following pre-treatment with intratumoral application was 3A0® colony form-
BCG (12). The systematic work of Zbar et al. at theing units (CFU).
National Cancer Institute, USA, was of vital impor- Similar favorable results were reported by
tance to the further development of BCG applicationsBaldwin & Pimm on rat sarcomas (18) and by
in oncology (13-17). Using the model of a guinea pig Bartlett et al. (19,20) on spontaneously originating
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or carcinogenically induced murine tumors. The to establish in animal experiments (24) that BCG is
growth-inhibiting effect of the BCG treatment of retained in the mouse bladder after instillation only
mice, rat and guinea pig tumors has been observeif the bladder wall had been damaged by either physi-
in numerous other investigations. In many cases,cal or chemical means before instillation. This bind-
systemic pre-treatment (prophylaxis) was alreadying could be inhibited by soluble fibronectin or anti-
found to lead to a significant inhibition of tumor fibronectin antibodies. Moreover, it was evident that
growth. Sparks et al. were able to demonstrate thagfter inhibition of BCG binding, the typical delayed-
an intralesional BCG injection before surgical re- type hypersensitivity (DTH) reaction did not occur
moval of the spontaneously originating metastasiz-and that no anti-tumoral activity was generated. From
ing mammary adenocarcinoma in rats not only sig-these investigations, it was possible to conclude that,
nificantly extended the median survival time, but at least in animal experiments, fibronectin is essen-
that a significant number of animals remained tu- tial for the binding of BCG to the bladder wall.
mor-free over the long term (21). Therefore, after Guinan et al. established a quantitative dif-
primary therapy of the tumor had been carried out,ference in the cellular infiltrate of the urinary blad-
BCG therapy was able to eliminate the occult mini- der wall after intravesical instillation of thiotepa and
mal residual tumor (“minimal residual disease”). BCG (29). They postulated a T-cell dependent func-
From these investigations, it was concluded tional mechanism, which Ratliff et.alvere able to
that high doses (#.0° CFU) of living BCG microbes  prove. Athymic nude mice who did not form T-cells
were necessary to produce an anti-tumor effect. Dif-were not able to generate a BCG-induced tumor de-
ferences between the various BCG strains were foundense, which then became possible after the transfer
in some studies, but it was not possible to determineof homologous T-cells (30).
conclusively whether the different therapy results in These results were further confirmed in an
animal experiments were attributable to this (22,23).animal model by Ratliff et al. who showed, using
immunocompetent mice, that the depletion of both
INTRAVESICAL IMMUNOTHERAPY IN CD4' (T-helper) cells and CDgT-suppressor) cells
THE RODENT BLADDER MODEL completely inhibited the BCG-induced anti-tumoral
effect on implanted bladder tumor cells (31). In this
Using the orthotopic bladder carcinoma system, CD#4and CD8 cells appeared to be neces-
model in mice, Ratliff et al. could significantly con- sary for producing a DTH immune response.
tribute to the explanation of the mode of action of
intravesical immunotherapy. By means of implanta- INVESTIGATIONS IN HUMANS:
tion of syngeneic bladder carcinoma cells into the EX-VIVO
bladders of normal, immunocompetent mice, these
authors examined an animal model which was very While it was initially suspected that a non-
close to reality and which was highly relevant for in- specific effect within the context of an eroding cys-
travesical therapy. These authors were able to estaliitis provided a therapeutic momentum for the effect
lish the significance of fibronectin for the adhesion of BCG (32) most authors nowadays agree to an in-
of BCG to the bladder wall (24-28) Ratliff et al. ini- volvement of the immune system. In our systematic
tially conducted investigations into the binding of investigations on patients treated with BCG we were
BCG to various surfaces. They were able to showable to demonstrate the local immune response in
that BCG adheres in vitro almost selectively to the bladder by immunohistological analysis of the
fibronectin-coated wells. This binding could be in- infiltrating cellular subpopulations (33) and of local
hibited using fibronectin antibodies, and also by cytokines determined directly in the bladder wall
soluble fibronectin (26,27). No differences were seen(34), as well as by examining the patients’ urine with
when comparing various commercially available BCG regard to cytokine secretion (35). In this way, we
preparations (26). Furthermore, the authors were ableharacterized both the acute and also the long-term
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persisting local immune response of patients to thecytotoxicity) cells in the granuloma (Figure-3). The

intravesical immunotherapy. ratio of CD4/CD8" T-cells detectable in the sub-
mucosa was 2:1, which represents a reversal of the
Immunohistology original ratio found in the normal bladder. The im-

Biopsies from the bladder wall before and munohistological characteristics remained un-
after BCG were analyzed by means of immunohis-changed through later examinations at 6, 9 and 12
tology by several groups (29,36-47). months after start of therapy.

To give an insight into the development of These investigations point to a stimulation
the local inflammatory response against BCG, dataof the local immune system in the bladder which dif-
from our analyses are given here. During routine fol-fers significantly from non-specific cystitis in terms
low-up, “cold-cup” biopsies were obtained before of its duration and also in qualitative terms: while in
instillation and immediately after the sixth instilla- the case of non-specific cystitis, or even of cystitis
tion, and then at three-monthly intervals. Before induced by cytostatic drugs, a mainly granulocytic
therapy, such biopsies showed relatively few mono-infiltration is found, an almost exclusive increase in
nuclear cells in the bladder. The local ratio of T- mononuclear, immunocompetent cells (lymphocytes
helper/T-suppressor cells in the bladder wall beforeand macrophages) was found after BCG treatment.
the start of therapy was about 1:2. After the sixth Increased number of immunocompetent mononuclear
instillation of BCG, a massive inflammatory reaction cells could be detected to express so-called activa-
of the entire bladder wall ensued. In all biopsies, tion markers (IL-2-R and HLA-DR). This infiltrate
aggregates of immunocompetent cells which had deof activated cells persists for at least 12 months,
veloped under the treatment could be detected, cormainly in suburothelial granulomas.

responding with the so-called BCG-induced granu- The numbers of infiltrating mononuclear cells
lomas (41,48) (Figure-2) into the bladder wall was also measured by Honda et
- - al. (49), who found lymphocytes apd cells signifi-
o cantly increased after treatment compared with num-
" bers before treatment (although the correlation with
¥ regard toy/d cells was not statistically significant). The

*Jﬁ-’-: e ; localization of pro-inflammatory cytokines was mea-
e 1 'ﬁ i o sured by immunohistology (50). Among the few pa-
' .,,{ % tients studied no single cytokine or cytokine profile
was associated with clinical response to BCG therapy.
e Bladder-wash derived lymphocytes were studied by
J-fﬁ ; o Bruno et al. (51). The addition of BCG on bladder-
ST wash derived lymphocytes expanded in-vitro en-
hanced their proliferation suggesting that this popu-
Figure 2— Biopsy of a urinary bladder 3 months after intravesical lation was sensitized against BCG. This hypothesis
BgG s pTy o ty " L suburothelial Bee. Was confirmed by analysis of T cell receptor restric-
py. Typical picture with several suburothelia . .
induced granulomas visible. tion patterns showing that bladder lymphocytes from
patients under BCG were oligoclonal. Bladder-wash
These follicle-like structures were found al- derived lymphocytes were also analyzed by the group
most exclusively in the highly vascularized submu- from Esuvaranathan (52). They found an increasing
cosa. The infiltrate of mononuclear cells in the blad- trend in the percentage of CD B cells with each
der wall consisted mainly of T-cells after comple- weekly intravesical instillation and the proportion of
tion of the intravesical BCG therapy, with a distinct CD 3 T cells expressing thgd T cell receptor was
predominance of CD4so-called T-helper/inducer) significantly higher in patients receiving standard dose
cells compared with CDgso-called T-suppressor/ BCG than those receiving low dose BCG.
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Figure 3— Dynamics of the immune reaction after BCG. Biopsies of a normal urinary bladder (upper row) compared to biopsies from
BCG-treated bladders (lower row). A and B, staining against CD4helper cells; C and D, staining against CD8
T-suppressor/cytotoxic cells. Before therapy, only relatively few immunocompetent cells (A,C) are visible. After BCG, abundant
mononuclear cells are visible within granulomas (B,D), with a clear predominance of T-helper cells (B) as compared tosbiguppres
cytotoxic cells (D).

Cytokine Secretion into the Urine after 2-8 hours. The elevated titers returned to normal
Further investigations to determine the secre-within 24-hours. In the control group, consisting of
tion of cytokines into the urine were performed from patients with non-specific cystitis, only minute amounts
others and from our group (35,53-57). Within 24 hours of cytokines could be detected in the urine of individual
after BCG instillation, considerable quantities of in- patients. Comparison of the 2 groups showed a highly
flammatory cytokines such as interleukin (IL-1), significant difference between the BCG group and the
interleukin-2 (IL-2) and tumor necrosis factor (TNF) control group. These investigations confirmed the re-
were found in the urine(35). The cytokine titers in the sults of others with regard to IL-2 secretion (58) and
urine differed considerably from one patient to anotherfurthermore described for the first time the secretion
after BCG instillation - both with regard to the tempo- of IL-1-13 and TNF into the urine of patients after BCG
ral maximum and the total level of 24-hour secretions.treatment. The presence of IL-1 in the urine of healthy
Significantly elevated values were detected only 2and febrile subjects has already been demonstrated
hours after the instillation of BCG, with a maximum (35,59). However, the secretion of IL-2 and TNF fol-
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lowing BCG treatment represents a qualitatively andof bladder carcinoma antigens cross-reactive with
guantitatively very different reaction compared with mycobacterial antigens (67-69). Furthermore, the se-
non-specific cystitis. Neither IL-2 (58,60) nor TNF rum antibody response against several heat shock pro-
have been found in the urine of healthy individuals teins was analyzed in patients receiving BCG (68)
and IL-2 has been detected in the urine of patients witrshowing indeed an antibody response against vari-
non-specific cystitis in minute amounts only. IL-2 is ous heat shock proteins.
mainly produced by activated T-helper cells. It acts A very interesting way of predicting the re-
specifically in the proliferation and differentiation of sponse to BCG was found by Kempfer et al. from
T-lymphocytes. Its effect on tumor cells is mainly basedlsrael (72). These authors analyzed the induction of
on the generation of lymphokine-activating killer cells interleukin-2 and interferog-mRNA in peripheral
(LAK cells). TNF-a is mainly formed by activated blood mononuclear cells during BCG treatment. They
macrophages (61,62) and, alongside other effects, posould show that independent of tumor type, induc-
sesses both a direct cytotoxic effect on tumor cells agdion of interleukin-2 mRNA was observed for patients
well as an inhibitory effect on the vascularization of who responded with remission, but not for those who
tumors, imposing macroscopically as a hemorrhagicrelapsed (p = 0,0001). Multivariate logistic analysis
necrosis (12). showed that inducibility of IL-2 mMRNA was the dis-
A special attention was paid by some groups criminating parameter, which yielded a predictive
to interleukin-8 (IL-8) due to its rapid onset in the value of 97 % for remission.
immune response to intravesical BCG (57,63). Due The relevance of all these phenomena with
to its appearance already after the first instillation andregard to the anti-tumoral efficacy of BCG was not
its stability, IL-8 seemed an attractive candidate for clarified until further, in vitro investigations had been
investigation of its prognostic value for clinical re- carried out, which gave a complex picture on the mode
sponse to BCG. However, in analyzing the predictiveof action of BCG.
potency of IL-8 Rabinowitz et al. (64) found no asso-
ciation between the direction of change in interleukin- IN VITRO INVESTIGATIONS
8/creatinine ratio and response to intravesical BCG

making this cytokine probably not an useful marker The ex-vivo investigations described above

for predicting the response to BCG. have resulted in a substantial qualitative and quanti-
tative characterization of the local immune response

Analysis of Peripheral Blood Parameters to intravesical BCG therapy in humans. This reac-

Few groups have looked at the antibody responsdion represents a complex immune response of the
against BCG or against defined mycobacterial antigengody to the local BCG instillation. Further analysis
after BCG intravesical therapy with regard to systemic of these phenomena as possible effector mechanisms
immune activation and the possible inherent specificityagainst bladder tumors required dissection of the im-
of this immune response (65-69). In an early study, varmune response into several individual events, and it
der Sloot et al. have characterized the antibody responseas necessary to investigate these events in vitro in-
in the urine and peripheral blood after BCG (66,70).  dependently of one another (73).

Zlotta et al. looked into the proliferative T
cell response to mycobacterial antigens of bladderThe Direct Cytotoxic Activity of BCG
carcinoma patients before any treatment to detect In order to rule out the possibility that BCG,
possible cross-reactivity between mycobacterial an-as in the case of cytostatic drugs, acts purely as a
tigens and tumors (71). They showed that patientscytotoxic agent, the direct cytotoxic activity of BCG
with superficial bladder carcinoma demonstrated antowards bladder tumor cells was investigated
increased lymphoproliferation against mycobacterial (73,74): co-incubation of increasing concentrations
antigens before intravesical BCG as compared to conef BCG with several target cell lines showed no sig-
trol subjects, suggesting indeed a possible existencaificant cytotoxicity. Thus, under the known clini-
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cal conditions, a direct cytotoxic effect of BCG on be NK-sensitive, showed a distinct sensitivity in the
bladder tumor cells can be ruled out as a major funcsame experiment. Not only those bladder tumor cell

tional principle. lines quoted, but also short-term cultures of newly
resected papillary bladder tumors showed the same
Humoral Mechanisms resistance to non-activated immune cells (79), which

A further possible mechanism was ad- is an indication of the inability of the immune sys-
dressed by Popas et al. (75), who suggested thaem without adequate stimulation to control a tu-
BCG might activate anti-angiogenic pathways. The mor once it has become established.
group collected urine samples and determined the
urinary output of anti-angiogenic IP10 and inter- Lymphokine-Activated Killer Cells
feron-gamma during 12 post-treatment hours. In all(LAK Cells)
cases, significant titers of these chemo- and Through co-incubation with IL-2, immune
monokines were detected. The in-vitro response tocells can be stimulated to produce so-called lym-
stimulation of human transitional and endothelial phokine-activated killer (LAK) cell cytotoxicity. As
cells with BCG or interferon confirmed these data. IL-2 could be detected in the urine as well as in the
The results suggested that anti-angiogenesis mighbladder wall after BCG treatment, it appeared pos-
indeed be a further factor of BCG’s mode of action. sible that these Kkiller cells were generated. For this
The next step downwards was analyzed by a Swedreason, the cytotoxicity of LAK cells towards blad-
ish group (76). As cytokines may induce nitric ox- der tumor cells was tested. The results of these in-
ide (NO) by the enzyme nitric oxide synthase (NOS) vestigations showed that a marked cytotoxicity to-
and as NO exerts cytotoxic effects in tumor cells, wards bladder tumor cells could be induced by IL-2
this mechanism was further analyzed with regardand IFNy (77,80). This mechanism can therefore
to BCG. Induction of NOS activity in the human be considered as a possible functional principle for
urinary bladder after BCG treatment was determinedintravesical immunotherapy using BCG.
and the presence of NOS was localized in urothelial
cells by immunohistochemistry. NO was shown to BCG-Activated Killer Cells (BAK Cells)

exert cytotoxic effects on bladder cancer cells. In order to demonstrate further BCG-in-
Therefore, NO might be involved in cytotoxicity duced effects on immunocompetent cells, activation
induced by BCG. by BCG itself was tested (74,81): after pre-incuba-
tion of immune cells with BCG over several days, it
Cellular Mechanisms Involved in BCG was possible to induce a considerable degree of cy-
Immunotherapy totoxicity to all bladder tumor cell lines tested so

Unstimulated mononuclear cells. Immuno- far (82). We named this apparently autonomous
competent cells can be found in the bladder wallBCG-activatedkiller cell phenomenon “BAK” cy-
even before BCG instillation - albeit in consider- totoxicity. Further experiments showed that only liv-
ably smaller numbers. In order to clarify the extenting BCG bacteria were able to induce BAK cells,
to which these non-stimulated immune cells (whosewhereas dead bacteria or cell-free fragments were
cytotoxicity resides mainly in the natural killer (NK) ineffective - corresponding to the situation in vivo.
cell fraction) are able to kill urothelial carcinoma Also, a dose and time optimum was determined for
cells, the cytotoxicity of these cells was investigated BCG efficacy in vitro.

(77,78): all five urothelial carcinoma cell lines tested

were virtually resistant. These findings also under- Characterization of BAK Cells

line the value of results obtained from cell lines for Further characterization of the effector cells
the in vivo situation in humans resistant to was the next step taken in our investigations (82,83).
unstimulated NK cells. The cell line used as a con-The cytotoxicity of LAK cells shows a well-known
trol, the erythroleukaemia cell line K562, known to maximum after 2-3 days of stimulation with IL-2
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(84), while BAK-cell cytotoxicity continued to in- role of NK cells in BCG-induced cellular cytotox-
crease to day seven. In contrast to LAK cells, BAK icity (87): Magnetic depletion experiments and fluo-
cells could not be generated from Cbdnd CD8- rescence-activated cell sorting revealed that NK cells
depleted cell populations. Because of these and othewere the major effector cell population in vitro, in-
differences, it was concluded that BAK cells repre- deed. To confirm the role of NK cells in vivo we
sent a different cell population and are activated viastudied a syngeneic orthotopic murine bladder can-
a different route than LAK cells. Experiments fol- cer model and compared BCG-immunotherapy in
lowed in which this unique cytotoxic BAK effector C57BL6 wild-type mice, NK-deficient beige mice
cell was further characterized: we were able to dem-and mice treated with anti-NK1.1 monoclonal anti-
onstrate that neither macrophages nor CD4ells body targeting NK cells. Four weekly instillations
come into question as effector cells, but that cellsof viable, commercially available BCG significantly
expressing CD8and CD56 antigens on their sur- prolonged survival in wild-type mice with bladder
face are responsible for this BCG-induced cytotox- cancer as compared to control mice treated with sol-
icity. The induction of BAK cytotoxicity, on the ventalone. In contrast, BCG-therapy was completely
other hand, is apparently very complex, as all de-ineffective in NK-deficient beige mice, and mice
tectable mononuclear subpopulations, also those inreated with anti-NK1.1 monoclonal antibody. Al-
the bladder wall, play a part: both the depletion of together, these findings suggested a key role for NK
CD4" and CD8 cells and the depletion of macroph- cells during BCG-immunotherapy.

ages prevents, concentration dependent, the genera-

tion of BAK cells (85). CONCLUSION
To understand BCG-induced activation of
effector lymphocytes more precisely we investigated A complex local immune response involv-

the lytic pathways of human BAK cells and com- ing humoral and cellular immune mechanisms is in-
pared BAK cell cytotoxicity with LAK cell cyto- duced by BCG in the human bladder (Figure-4). Long-
toxicity (86). Perforin and Fas Ligand (FasL) are term follow-up examinations showed a predominance
the major cytolytic molecules of cytotoxic lympho- of the T-helper/inducer cell population and the per-
cytes. Our results demonstrate that BAK- and LAK sistence of inflammatory (Th1-type) cytokines within
cells showed an increased expression of perforin and
FasL as compared to unstimulated controls. Killing co
of T-24 bladder tumor cells by BAK and LAK cells 0 B
was predominantly mediated via perforin as dem- T
onstrated by a drastically reduced lysis in the pres-
ence of specific inhibitors. In contrast, lysis and
membrane disintegration of target cells by BAK and
LAK cells could not be blocked with an inhibitory
anti-FasL antibody. We concluded that cellular me- . =%22%=
diators of BCG effector mechanisms, such as BAK . e

and LAK cells, Kill their targets via perforin and L ]
independent of the FasL-pathway. This has poten-, sl auiotcide
tial clinical relevance as BCG-therapy would not be =y MH-cel
impaired by FasL-resistance of target cells, which ™"
recently has been described for some tumors. Agigure 4 — Hypothesis of the mode of action of BCG against
perforin i he cylotoxic efector molecule ypiclly [Ncier e, uPhetes by SOk e o o
used by. Natural Killer (NK) cells, these data_ sug- m)ellcrophages/monocytes. Thgse cytokings activate resting Na-
gested involvement of these effector cells in the g killer (NK) cells, which kill their malignant target via
mode of action of BCG. We further elucidated the perforin.

| hs| o=
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the bladder wall. These sub-clinical local inflamma- 5.
tory signs persist for a long time within the so-called
BCG-induced granulomas, which might have an im-
portant role in the recurrence-free status of the pa-
tient. The function of this prolonged inflammation

seems to provide immature effector cells with a con-

tinuous level of activating cytokines (such as IL-2,
Ifn-y, and 1I-12). In vitro, at least two cellular cyto-
toxic effector mechanisms had been determined. Next
to the well-known LAK-cell cytotoxicity, a further

cytotoxic phenomenon could be characterized, which

was termed “the BCG-activated killer (BAK) cell
phenomenon”. Recent investigations convincingly

proved that the effector cells involved are activated

NK cells, which are known to selectively kill malig-
nant targets. Thus, the search for effector mechanisms.

involved in BCG immunotherapy has opened a new

and exiting field.

An important clinical aspect of these inves-

tigations is to decipher which part of the complex
immune response is involved in the killing of the tu- 8.

mor, and which parts contribute to the side-effects

involved with BCG immunotherapy. Enhancing the
further and suppressing the latter reaction would lead
to an even more effective therapy.
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ATYPICAL SMALL GLANDS IN PROSTATE NEEDLE BIOPSIES.
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ABSTRACT

Background: The purpose of this study was to report our experience on prostate needle biopsy specimens
that contained foci of atypical suspected acini but not diagnosed for malignancy.

Material and Methods: We reviewed all the prostate needle biopsies performed at our institution between
January 1988 and June 1999. Cases diagnosed as atypical with suspected malignancy and without previous
histopathological diagnosis of prostate carcinoma were re-evaluated and several clinicopathological data were
assessed. A comparison was made between eventually malignant and benign groups. For all cases the histological
diagnostic suspicion was separated into 3 groups (probably benign; uncertain; probably malignant).

Results: 39 (2.89%) patients showed foci of atypical small acinar proliferation (ASAP). On review, 19
cases were found to have an adequate follow-up. Of these, 10 (52.63%) were later found to have adenocarcinoma,
with a mean Gleason score of 6.28. Forty-two percent of cases with uncertain diagnosis and 63.6% from the
probably malignant group were carcinomas. Proteinaceous eosinophilic secretions (p = 0.006) and acute
inflammation (p = 0.02) were more frequent in patients with subsequent benign biopsies. Follow-up low PSA
value was significantly associated with a benign outcome (p = 0.04).

Conclusions: The right clinical attitude after a diagnosis of ASAP must be careful patient follow-up
considering the repetition of biopsy after few months.

Key words: prostate, atypia, needle biopsy, adenocarcinoma, hyperplasia, prostatic intraepithelial neoplasia (PIN)
Braz J Urol, 26: 503-509, 2000

INTRODUCTION is not concordant with the cytological one (1-6). For all
cases that do not fulfil all of the diagnostic features of

The number of prostate needle biopsies hasadenocarcinoma, the acronym ASAP (Atypical Small

remarkably increased during the last few years. ThisAcinar Proliferation) has been applied (2-7). This entity

increase is mainly explained by the development ofincludes 1.5-10% of all prostate needle biopsies in the

screening programs for prostate cancer based on serudifferent series reported (1-9). The aim of this study was

prostate-specific antigen. The use of thinner gaugeo report our experience on this issue at a general hospi-

needles to obtain biopsy specimens achieves smallgrl, and to correlate the clinicopathological findings in

tissue cores than formerly, and makes it relativelythese patients with their following evolution.

common to see problematic lesions such as some acini

containing atypical architectural or cytological features MATERIALS AND METHODS

that represent a diagnostic challenge for the pathologist,

because either the number of glands is small, or these We reviewed the prostate needle biopsies

are placed at the edge of the core and have artifacts thaarried out at the POVISA Medical Center (Vigo,

obscure the nuclei, or the degree of architectural atypiéSpain) for all patients diagnosed as having “atypical
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Table 1- Clinicopathological data from patients with ASAP.

n = 38 Patients Intensity (0-3) 1

Age 71.94 years (53-86)
Initial PSA (n = 28) 12.43 ng/ml (2.3-42)
Follow-up PSA (n = 10) 9.45 ng/ml (2.29-23.4)
Abnormal DRE (n = 33) 25 (75.7%)
Number of cores 3.78 (2-6)
Number of foci 1.36 (1-4)
Number of glands per foci 15.69 (3-37)
Fibrosis 3 (7.89%)
Atrophy 17 (44.73%)
High grade PIN 7 (18.42%)
Nucleomegaly 35 (92.1%) 1.52
Nucleolomegaly 25 (65.78%) 1.05
Proteinaceous eosinophilic secretions 27 (71.05%) 1.07
Intraluminal mucin 8 (21.05%) 0.28
Crystalloids 6 (15.78%) 0.23
Amphophilic cytoplasm 29 (76.31%) 1.13
Acute inflammation 11 (28.94%) 0.39
Chronic inflammation 25 (65.78%) 1.13
DRE: digital rectal examination, T: when available

glands with suspected malignancy” between January Subsequent prostatic specimens were re-

1988 and June 1999, and without previous histopathoviewed when available, and the interval from the first
logical diagnosis of prostatic adenocarcinoma. In eachbiopsy until said review, serum PSA and Gleason
of these cases, several clinical features (age, digitabcore when an adenocarcinoma existed were recorded.
rectal examination -DRE- before the first biopsy with A comparison was made between patients who finally
ASAP, and initial serum prostate specific antigen - were or were not malignant. Statistical analysis was
PSA-) and histopathological features related to pros-performed using a 2-tailed Fisher exact test for bi-
tatic adenocarcinoma ({humber of cores, number modal variables and a nonparametric Mann-Whitney
of atypical foci, number of acini per focus, high grade U test for continuous variables.
prostatic intraepithelial neoplasia -PIN-, atrophy of Immunohistochemistry was undertaken in
the parenchyma, fibrosis, amphophilic cytoplasm, cases where progress data and valid specimens were
nucleomegaly, nucleolomegaly, luminal eosinophilic available using cytokeratin 34bE12 (DAKO; 1:50).
secretions, intraluminal mucin, crystalloids, acute
inflammation and chronic inflammation) were re- RESULTS
viewed. The latter eight histological data were quan-
tified as follows: O = none present; 1 = mild; 2 = During the 10-year period that covers this
moderate; 3 = severe. Nuclear and nucleolar size waseview, 1,345 prostate needle biopsies were per-
evaluated by comparison with adjacent benign glandsformed in our hospital, of which 48 (3.56%) were
For all cases the suspected diagnosis wagliagnosed as “atypical glands with suspected ma-
separated into 3 groups (probably benign; uncertainjignancy” (Figures 1 to 3). After review, 6 (12.5%)
probably malignant) before knowing the patients were reclassified as malignant (one had an ASAP
progress, in order to correlate this evaluation withfocus and a contralateral adenocarcinoma), 2
the final diagnosis. (4.16%) were artifacted and the specimen could
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Table 2— Progress data from patients with ASAP.

n = 39 patients

Histological No
follow-up histological
available follow-up
(19) (20)
[ I
[ | v | [ v [ | v |
Second Adenoca Adenoca Lost Hormone Died of Elderly
needle on on (13) therapy hepatoca (1)
biopsy prostatectomy necropsy (5) (Di
s) 3t (€]
I
| | |
Benign Atypical Malignant

(10) () 3)

| I

Third Third

biopsy needle

5)* biopsy
o)

I_l_ll_l_l

Benign Malignant Benign Malignant

3) @ 1) 1
*: 3 transurethral resections and 2 needle biopsies; 1: pathological stage pT3NO, pT3cN1 and pT3NL1; F: necropsy not conceded

not be evaluated, and 1 (2.08%) was considered From the19 patients with available histologi-

to be benign. The remaining 39 patients (2.89%cal follow-up (Table-2), 10 (52.63%) were finally

of all prostate needle biopsies) had a mean age ofliagnosed as adenocarcinoma, with a mean Gleason
71.94 years (53-86). There were available histo-sum of 6.28 (range: 4-9). Mean time between the first
logical specimens for 38 of the 39 patients, whoseand second needle biopsy was 101.8 days (3-346),
clinicopathological features are presented inand between the second and third one were 200.8 days

Table-1. (10-474).
. -
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Figure 2 —Same specimen as Figure-1 showing uniform, small
Flgure 1 —Small focus of ASAP near the edge of a needle biopsyglands with increase in nuclear size and some nucleoli. The patient
specimen (HE, X10). was finally diagnosed as adenocarcinoma (HE, X40).
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Table 3 —Clinicopathological data from patients with ASAP (excluding ASAP + PIN), according to their final
evolution.

Benign (n = 8) Malignant (n = 8)
Age 73 years 69.7 years
Initial PSA 19.6 ng/ml (3.1-21.8) 111.29 ng/ml (3.79-25)
Follow-up PSA 17.81 ng/ml (2.29-17.3) ©13.92 ng/ml (4.9-23.4)
Abnormal DRE 5 (62.5%) *6 (85.71%)
Number of cores 4.5 (3-6) *3.85 (3-5)
Number of foci 1.25 (1-2) *1.28 (1-3)
Number of acini 14.5 (9-24) *¥19.77 (10-37)
Nucleomegaly 8 (100%) *7 (100%)
Nucleolomegaly 4 (50%) *5 (71.42%)
Proteinaceous secretion 8 (100%) *2 (28.57%)
Intraluminal mucin 2 (25%) *1 (14.28%)
Crystalloids 1 (12.5%) *1 (14.28%)
Amphophilic cytoplasm 6 (75%) 5 (71.42%)
Fibrosis 1 (12.5%) *0
Atrophy 5 (62.5%) *1 (14.28%)
Acute inflammation 4 (50%) *0
Chronic inflammation 6 (75%) *4 (57.14%)

PSA: prostate specific antigen; DRE: digital rectal examination
fn=6;1t:n=5@gn=4,*n=7

A comparison was made between patients All cases were divided for review into 3
who finally were and were not malignant (Table-3). groups (probably malignant; uncertain; probably be-
Lower follow-up PSA value (p = 0.04), proteinaceous nign). After excluding the cases of ASAP + PIN, 7
secretion (p = 0.006) and acute inflammation (p =cases were considered uncertain, 1 probably benign
0.02) were significantly more frequent in the benign and 8 probably malignant. 3 cases from the first group
group. No statistically significant differences were (42.85%) and 5 from the third (62.5%) were adeno-
noted for the other variants. carcinomas. The patient considered as probably be-

- nign was finally diagnosed as not malignant.

- e Immunohistochemistry with E12 cyto-

- s T g keratin was performed in the 19 cases with progress
[ = » I o ' L4 data available. 15 cases were negative, 10 being ma-
¥ s "‘ 4 W - :' lignant (66.66%) and 5 (33.33%) non-malignant. 4
r‘ R ™ = - £ cases were positive for basal cells, all being non-ma-

A i - "":, lignant.
L ] ’
L B - - £ Dpiscussion
g “ A
\ S & o The term ASAP is an useful designation to
Taime : . classify lesions made up by a small number of acini
- = L. that do not fulfil all the histological criteria of

Figure 3 —High magnification microphotograph with glands 5 4angcarcinoma but that are worrisome because of

showing a greater variation in size and intraluminal eosinophilic hei . for bei I d h inh f
secretions. The patient was finally diagnosed as non-malignantt er atyp'?" ortor elng ocate a'F t_ e_ perp _ery o
(HE, X40). the core with crush artifact so that it is impossible to
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evaluate nuclear characteristics (1-4,6). Neverthelessyith hormonal therapy and 3 were submitted to
histological or cytological findings are useless to prostatectomy after diagnosis of ASAP without
reliably differentiate these lesions from a focal subsequent biopsies.
adenocarcinoma, and this decision must rely on the Ten patients (52.63%) were found to have
pathologists’ criteria and experience. In fact, someadenocarcinoma, although only 3 were diagnosed on
authors believe that over 50% of ASAP are the second needle biopsy and 3 needed a third one.
tangentially biopsied adenocarcinomas (1). None ofThe average time interval between ASAP diagnosis
our foci disappeared on step levels, another possiblend the second needle biopsy was 101.8 days, a short
cause of ASAP diagnosis (2). enough period to consider it unlikely that the tumor
The diagnosis of atypical acinar proliferation, was not present at the time of the first biopsy. After
with suspected malignancy must be interpreted as thexcluding the 3 patients with ASAP foci and
uncertain tumorous nature of the lesion. Histological coexistent high-grade PIN from the group, 50% (8
data such as the existence of a florid inflammatorycases) of patients finally underwent adenocarcinoma.
reaction or atrophic glands in the vicinity would make In the largest series, 34-60% of patients with ASAP
us think of a benign lesion, although malignancy showed tumor (1-6,11-13), and 3-9 % were still
should not be excluded. It is advisable to take a carefulitypical (1,2,11) on subsequent biopsies. The right
stand in order to avoid false malignant diagnosis. Inclinical attitude after a diagnosis of ASAP must be
our laboratory, a minimum of 9 sections of every core patient follow-up with repetition of biopsy after some
were studied, a seriation that we consider necessargnonths (1,2,4,8,11,14). This could detect 90% of
to drastically reduce the chances of an incorrecttumors after the second biopsy and 99% after the third
diagnosis. one (1). It is important to emphasize that a benign
After review we excluded 9 from the 48 biopsy after ASAP does not exclude tumor: in our
initial cases diagnosed as ASAP (6 considered to beseries, 2 patients with this evolution showed carcino-
adenocarcinomas, 2 artifacted and 1 benign). Thema on the third biopsy. We found that the follow-up
reevaluation of some biopsies by the same observerBSA value was lower in men with subsequently
who initially diagnosed them may be due to the benign biopsies than in those who were malignant
improved definition of some concepts in prostatic (7.81 vs. 13.92 ng/ml, p = 0.04), so its measurement
pathology over the past years (3). may be useful for the follow-up of these patients.
The degree of nuclear and nucleolar size Immunohistochemistry using cytokeratin
increase was moderate and mild, respectively. 65.78%34BE12 may assist in placing ASAP into benign or
patients presented chronic and 28.94% acutemalignant categories (15), above all when a positive
inflammation in the parenchyma not related with foci stain exists, because it nearly definitely facilitates a
of ASAP. Proteinaceous intraluminal secretions anddiagnosis of non-malignancy. Its negativity does not
acute inflammation were more frequent in patientsexclude this same diagnosis, because the histology
who finally had a benign biopsy than in those who of the atypical foci may be not so clear as to be able
evolved to carcinoma (statistically significant to base oneself on this technique for a diagnosis of
differences). No significant differences were noted malignancy (2,5,10).
for the other histological variables. The differential diagnosis for ASAP must be
In our series, 51.28% (20/39 cases) of posed with morphologically similar entities, such as
patients with ASAP did not undergo a second biopsy,atypical adenomatous hyperplasia (AAH), basal cell
an average similar to other reports (1-4,6,10), so ithyperplasia (typical and atypical), sclerosing
would be reasonable to assume that we are not takingdenosis, atrophy, postatrophic hyperplasia or
into account some patients with a high likelihood of hyperplasia of mesonephric remnants (16). The
having a tumor. It is noteworthy that 5 patients with diagnosis of AAH must be reserved to proliferation
an elevated serum PSA and abnormal DRE (3 elderlypf small acini, most often in the transition zone, placed
1 refused re-biopsy and 1 with bad health) were treatect the edge of areas with nodular hyperplasia, and
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can rarely be performed on a needle biopsy (4,5).3.

Moderately differentiated prostate adenocarcinomas,

such as some ASAP foci, show atypical glands

crowded without intermingled stroma that usually
have a wide variation in size and shape, so the Gleaso#.
score would be 3 or more. In fact, the mean Gleason
sum of adenocarcinomas after ASAP seen in our series
was 6.28; similar to some others previously reported

(2-3). In a prospective study of 156 patients with 5.

minimal cancer or ASAP (6), Iczkowski et al. found

10 significantly different histological features that

could help to differentiate the two groups.

Cases were separated into 3 groups (prob-
ably malignant, uncertain, probably benign), accord-6.
ing to suspected histological malignancy, and before
knowing data on patients’ progress. After excluding
the cases of ASAP + PIN for the aforementioned,
42.8% of cases with an uncertain diagnosis and 63.6%7 .
from the probably malignant group were adenocarci-
nomas. These data seem to support a certain predic-
tive value of this stratification of the level of sus- 8.
pected histological malignancy (11), although the lim-
ited number of cases that we present may influence
this affirmation.

ASAP should be kept in mind to avoid false
diagnosis of adenocarcinoma, and to induce urologists
to repeat the biopsy in cases with atypical acini not9.
related to inflammation, atrophy or former biopsy
areas. The interobserver level of consensus in ASAP
is barely sufficient (1,3), although the description of 10.
new series with cases of this hereto little-known entity
will probably help us to achieve a greater diagnostic
concordance. 11.
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EDITORIAL COMMENT

More prostate biopsies are being performed
than over before, often in men with minimal or mar-
ginal indications. The early dividend of screening and
biopsy includes downward migration of stage, grade,
and cancer volume. Later dividends will likely in-

509

significant number of cases (2.9% in this study), the
findings fall short of the diagnosis of malignancy. What
should the pathologist report? It is imprudent to render
an unequivocal diagnosis of cancer without absolute
confidence in the biopsy findings, yet the alternative
diagnosis of “benign” might be a serious under-
diagnosis. The authors note that additional biopsies in
patients with ASAP reveal cancer in about half of cases,
indicating that this is an important (and reproducible)
risk factor that warrants clinical attention. It is critical
that the pathologist not overuses this diagnostic cat-
egory, but we have not seen this in our experience.
The urologist and patient is best served by reports that
provide as definitive a diagnosis as possible; in occa-
sional cases, the pathologist is “absolutely positively
uncertain”, and this suspicion in prostate biopsies is
best summed up as ASAP.

Dr. D. G. Bostwick
Bostwick Laboratories Richmond
University of Virginia, Charlottesville, VA, USA
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ABSTRACT

Introduction and Objectives: The benefit of routine screening for prostate cancer (PCa) in terms of
mortality reduction is controversial. In this paper, we report the Spanish contribution to the European Randomizec
Study of Screening for Prostate Cancer (ERSPC).

Material and Methods: Seven countries are ERSPC participants: Holland, Finland, Belgium, Italy,
Sweden, Portugal and Spain. Men between 45 and 70 years old are randomly (1:1) allocated in: 1)- Screenir
group (PSA and transrectal ultrasound guided biopsy if elevated), and 2)- Control group (no diagnostic
tests). At our center we perform biopsy when RSA.0 ng/ml (rectal examination is not considered to
indicate biopsies). Prostate cancer-specific mortality is recorded and the two groups are compared witt
regard to this point.

Results: To date there are 143,256 recruited men (all centers). At our center, 2,416 men were include
in the screening arm, and 264 biopsies were performed. Fifty-four PCa were detected (47 localized, 5 locally
advanced, and 2 metastatic). Overall, detection rate was 2.24%. Eighteen radical prostatectomies were perform
(with 44.4% of extracapsular pathologic stage), 12 radiotherapy, 9 watchful waiting, and 8 awaiting treatment.
To date, there were 37 deaths, none of them due to PCa.

Conclusions: Although these data are preliminary, it seems that screening detects more cancers at ¢
early stage. Anyway, it is necessary to wait at least for 10 years of follow up to verify if a significant benefit,
with regard to prostate cancer mortality reduction, is achieved.

Key words: prostate, prostatic neoplasms, screening, prostate-specific antigen, biopsy
Braz J Urol, 26: 510-515, 2000

INTRODUCCION La elevada incidencia y la no desdefiable mor-
talidad por esta enfermedad, asi como la disponibilidad
El cancer de préstata (CaP) es la neoplasiade medios aparentemente eficaces de diagnostico y tra-
mas comun entre los varones americanos (1). a incitamiento (en estadios precoces) hacen muy atractiva la
dencia en 1997 en nuestro area sanitaria fue de 3@osibilidad de generalizar el cribaje o “screening” entre
varones/100.000 personas/afio (Getafe, Madrid, Eska poblacion masculina ya que, de ser estas estrategias
pafa). En Espafa es la segunda causa de muerte pglidas, la mortalidad por CaP podria verse reducida.
neoplasia en el vardn tras el cancer de pulmon y fuéNo obstante, este hecho no ha sido todavia demostra-
la responsable de 28.1 fallecimientos / 100.000 varo-do (4) y algunas cuestiones son todavia objeto de con-
nes / afo en 1997 (2). troversia. Para despejar esta incognita es necesaria la
Actualmente sabemos que el CaP se presentaxistencia de estudios randomizados.
en cuanto al pronostico y tratamiento, en dos formas: El el presente articulo mostramos los datos
limitado a la glandula y potencialmente curable, y avan-disponibles hasta la fecha de nuestra contribucién
zado cuya supervivencia no ha sido mejorada por lasl Estudio Randomizado Europeo para el Screening
alternativas disponibles en la actualidad (3). del Cancer de Prostata (ERSPC).
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MATERIAL Y METODOS Los pacientes del grupo screening con un
PSA inicial elevado y biopsia negativa son someti-
ElI ERSPC comenz6 su andadura en 1.994 ydos a nueva evaluacion (“rescreen”) al cabo de 1 afio
esta formado actualmente por centros de siete paiseson una nueva determinacion de PSA, realizando
Rotterdam (Holanda), Helsinki y Tampere (Finlan- biopsia sextante si este es igual o superior a 3 ng/ml.
dia), Amberes (Bélgica), Florencia (Italia), Géteborg Periddicamente se obtienen los listados de
(Suecia), Lisboa (Portugal) y Madrid (Espafia). El fallecimientos producidos en nuestro Hospital (Uni-
Servicio de Urologia del Hospital Universitario de co de referencia en nuestro Area Sanitaria), asi como
Getafe (Madrid) es el Unico centro que contribuye aen el resto del Area, procedente del Ayuntamiento de
este estudio por parte de Espafia. Este estudio reclutaetafe. Siempre que esto es posible, se obtiene tam-
varones sanos entre 55 y 70 afios, distribuyéndolobién informacion acerca de la causa de la muerte,
aleatoriamente (randomizaciéon 1:1) en 1)- grupomediante copia de informes o certificados de exitus o
Screening, y 2)- grupo Control, siendo el objetivo de necropsia, en el caso de realizarse esta.
principal de este estudio es comparar la mortalidad
cancer-especifica entre los dos grupos mencionadoRESULTADOS
Los varones incluidos en el grupo Screening son so-
metidos a determinacion sérica de antigeno especifi- Actualmente se han reclutado 143.256 indi-
co prostatico (PSA), con o sin tacto rectal (TR) ini- viduos entre todos los centros participantes. En nues-
cial, segun el protocolo de cada Centro. Por el contro Centro se han invitado a participar en el progra-
trario, los varones randomizados en el grupo Controlma a 18.612 varones. Un total de 5.271 han acudido
no reciben atencion diagndstica ni terapéutica algurespondiendo a la invitacién, de los cuales 993 fue-
na dentro del estudio. Son automaticamente excluiton rechazados por diversos motivos (sintomatologia
dos del estudio (no randomizados) los varones corsignificativa del tracto urinario inferior, esperanza de
esperanza de vida estimada inferior a 10 afios. vida inferior a 10 afios, tratamiento con anticoagu-
En nuestro Centro se ha procedido (desdelantes, entre otras causas). Finalmente, se han reclu-
principios de 1996) a la invitacion mediante carta atado hasta la fecha 4.278 pacientes (2.416 en el gru-
varones supuestamente sanos con edades comprepe Screening, y 1.862 en el Control), con una tasa de
didas (en el momento de la randomizacion) entre losaceptacion del 28.3%.
45 y los 70 afios, procedentes del censo poblacional. Las edades medias de los varones reclutados
En los pacientes del grupo Screening con PSA séricen nuestro estudio fueron de 58.5 afios (grupo
de 3.0 ng/ml o superior se indica biopsia sextante Screening) y 58 afios (grupo Control). Se llevaron a
dirigida mediante ecografia transrectal (ECOTR) concabo 2.416 determinaciones de PSA en la primera
un aparato Siemens Sonoline SI-450 y transductowisita, donde se realiz6 biopsia a 166 varones, de los
transrectal biplanar de 7.5 MHz. EI TR y la ECOTR cuales 12 (7.2%) presentaron un TR anormal, y 25
son realizados s6lo en los enfermos biopsiados du¢l15.1%) mostraron alguna anomalia en la ECOTR.
rante el procedimiento, y no constituyen per se indi-Un total de 193 varones fueron reevaluados al cabo
cacioén de biopsia. de un afo (rescreen) por presentar un PSA elevado

Tabla 1- Distribucién de la poblacion estudiada segun niveles de PSA. Canceres detectados y tasa de deteccion.

n=2416 n Canceres Detectados/ Tasa de Deteccioén
Biopsias Realizadas
< 3.0 ng/ml 2152 - - 1.7%
PSA 3.0-10 ng/ml 242 31/146(21.2%) 12.8%
> 10 ng/ml 22 9/20 (45%) 40.9%
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Tabla 2— Distribucién de la poblacion estudiada segun niveles de PSA en evaluaciones posteriores (rescreen)

Canceres detectados y tasa de deteccién. El tiempo transcurrido entre evaluaciones se encontro entre los 1¢
y los 434 dias, media 298 dias

n=225 n Canceres Detectados/ Tasa de Deteccidén
Biopsias Realizadas
< 3.0 ng/ml 60 -/- -
PSA 3.0-10ng/ml 147 10/ 85 (11.8%) 6.8% 5.7%
> 10 ng/ml 18 3/13(23.1%) 16.7%

Tabla 3— Caracteristicas de los canceres detectados y tratamientos efectuados.

n Tratamiento Efectuado

18 Prostatectomia radical
Localizado a7 12 Radioterapia

Estadio 9 Observacion
clinico 8 En espera de tratamiento
Localmente 5 Radioterapia
avanzado / regional
Metastasico 2 Bloqueo hormonal simple
2,34 8
Gleason 5,6 27
score 7 10
8,9,10 9

en la visita inicial y el tiempo transcurrido entre eva- cién en la primera ronda del programa. En la Tabla-2
luaciones se encontrd entre los 169 y los 434 diaspfrecemos los mismos datos, referentes a las evalua-

con una media de 298 dias. ciones posteriores (rescreen) realizadas en los varo-
En total (primera evaluacién + rescreen) se nes del grupo screening.

han realizado 264 biopsias, detectando 54 CaP. En la De los 54 CaP detectados, 47 fueron

Tabla-1 ofrecemos los datos correspondientes de lalinicamente localizados, 5 localmente avanzados y
distribucion de la poblacién estudiada en cuanto &2 con metastasis (Tabla-3). La tasa global de detec-
rangos de PSA, biopsias realizadas y tasa de detecion fue, por tanto, de 2.24%. De los 47 pacientes

Tabla 4— Rendimiento diagnéstico de los distintos tests empleados.

S E VP+ VP- CaP Biopsias/ area

detectados cancer ROC
PSA 1 0.94 0.24 1 40 166/40 (4.15) 0.972
TR 0.15 0.95 0.50 0.78 6 12/6 (2) 0.551
DPSA 0.75 0.64 0.40 0.89 30 75/30 (2.5) 0.696
ECOTR 0.40 0.93 0.64 0.83 16 25/16 (1.56) 0.664

PSA = antigeno especifico prostatico; TR = tacto rectal; DPSA = densidad de PSA; ECOTR = ecografia transrectal; S =ag&nsibilid
E = especificidad; VP+ y VP- = valores predictivo positivo y negativo; Area ROC = area bajo la curva ROC.
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con estadio clinico localizado, 18 se sometieron atodavia mucho tiempo por transcurrir hasta un des-
prostatectomia radical (con hasta un 44.4% de estaenlace fatal) y no a un aumento real del tiempo de
dio patolégico extracapsular), 12 a radioterapia, 9 ersupervivencia.
observacion y 8 en espera de tratamiento. Aunque existe algun estudio randomizado
En cuanto al rendimiento de los distintos testsque afirma que esta reduccion de la mortalidad can-
diagnésticos empleados en el transcurso del prograeer-especifica es un hecho (7), el debate sigue abier-
ma (Tabla-4), el PSA consiguié una mayor sensibili-to (8). En la actualidad se encuentra en marcha el
dad para la deteccion del CaP, siendo las otras alterestudio randomizado europeo para el screening del
nativas inaceptables desde este punto de vista (dejasdncer de prostata (ERSPC), en el que nuestro Cen-
sin diagnosticar un namero importante de tumores;tro participa (9).
sin conseguir ademas un ahorro significativo de Con la evidencia actual disponible, incluso
biopsias). con andlisis de decision que asumen las bondades de
Hasta la fecha han fallecido en nuestro Hos-la deteccion precoz (entre otras, que el cancer 6rga-
pital un total de 37 varones: 24 del grupo Screening yno-confinado es sinébnimo de curacion) el screening
13 del Control. S6lamente en uno de ellos se habigan sélo aportaria 17 dias de esperanza de vida adi-
detectado un CaP, y esta no fue la causa de la muerteionales en hombres entre 50 y 69 afios (como maxi-
Dicho de otro modo, no se produjeron exitus por CaPmo 3 afos si consideramos sélo los candidatos a tra-
Los fallecimientos producidos pueden desglosarse entamiento agresivo entre 50 y 59 afios). Ademas, esta
24 por tumores (no CaP) (64.9%), 4 por patologiasupervivencia afiadida disminuiria exponencialmente
cardiovascular (10.8%), 1 por traumatismo (2.7%), ycon la edad (10).

8 con causa no especificada (21.6%). También deben colocarse en el lado opuesto
) de la balanza los efectos adversos sobre la calidad de
DISCUSION vida de los pacientes que, sin duda, el screening pro-

duce (11). Por ello, es necesario explicar a los pa-

En este estudio hemos observado una mayocientes interesados en el screening del CaP los po-
deteccion de canceres con estadio clinico localizadatenciales pros y contras de esta actitud y, si es posi-
en comparacion con nuestra experiencia previa a estiele, incluirlos en los estudios randomizados en mar-
programa de screening. Este hecho ha posibilitado etha hasta que exista una evidencia cientifica sélida a
ofertar un tratamiento supuestamente curativo a ureste respecto.
mayor numero de pacientes. Tampoco en este estudio pueden extraerse

No obstante, ya es conocido que cuando losconclusiones con respecto a la mortalidad de la po-
tests empleados en los programas de screening (habiacién estudiada y sus causas, debido al escaso se-
tualmente PSA y TR) se utilizan de modo indiscrimi- guimiento (apenas cuatro afios). La prolongada his-
nado, el nUmero de canceres diagnosticados se elevaria natural del CaP (12) nos indica que aun no ha
considerablemente. Ademas, estos seran de estadidsnscurrido el tiempo suficiente para esperar un nud-
mas precoces (reduccién del estadio o “stage-shift”)mero importante de fallecimientos por CaP. Por ello,
con una mayor proporcion de tumores 6rgano-confi-el analisis de mortalidad debera realizarse con un
nados (5,6). En cualquier caso, este hecho no es sufiminimo de 10 afios de seguimiento.
ciente por si solo para probar una reduccion en la En cuanto al rendimiento de los tests em-
mortalidad por CaP. pleados en nuestra experiencia, el PSA es el Uni-

Otro sesgo a tener en cuenta en todo prograco test que permitié detectar un namero acepta-
ma de screening es el “lead-time bias”. El error con-ble de tumores. Ni el TR aislado, la ECOTR, o
siste en que el tiempo de “supervivencia” extra obte-DPSA alcanzaron una sensibilidad suficiente para
nido en los programas de screening puede debersger empleados por si s6los como criterio de biop-
simplemente a que estos tumores son detectados asia, dejando sin diagnosticar un nimero excesivo
tes (en estadios iniciales de su historia natural, corde canceres.
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préstata no momento do rastreamento. Além disto aelata a contribuicdo espanhola para esse projeto
tumor é localizado em quase 90% destes, demonsmulticéntrico europeu.
trando que o rastreamento implica em diagndstico O ERSPC usa como unico critério de rastrea-
precoce do tumor. mento os niveis séricos de PSA acima de 2.9 ng/ml,
Contudo, os beneficios em termos de sem considerar necessario toque retal. Sabidamente a
reducdo da morbidade e mortalidade neste grupo dassociacao toque retal/PSA tem melhor sensibilidade
pacientes ndo esta demonstrado, havendo duvida enue o PSA isoladamente. Possivelmente, pacientes com
relacdo ao custo/beneficio no rastreamento dest®SA abaixo de 2.9, que € o ponto de corte desse estudo
neoplasia. independente da idade, poderao ter cancer de proéstata,
O ERSPC (European Randomized Study of especialmente se tiverem menos que 60 anos.
Screening for Prostate Cancer) que esta em fase de
recrutamento, mas que ja conta apos seis anos com

guase 150.000 homens cadastrados, € um projeto Dr. Renato Scaletsky
ambicioso que podera ajudar a responder estas Hospital de Clinicas, UFRGS
davidas nos proximos anos. Esse artigo preliminar Rio Grande do Sul, Brazil
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ABSTRACT

Objectives: To study the incidence of carcinoma of the prostate in a community population and to
evaluate parameters such as prostatic specific antigen (PSA) and digital rectal examination (DRE).

Material and Methods: Prostate carcinoma first round screening was planned for community men
between 40 and 70 years old. One thousand and seventy-nine volunteers were evaluated by DRE and PSA. T\
hundred and thirty-five volunteers with PSA greater than 4.0 ng/ml, positive DRE or both were refereed to
prostrate biopsy in sextant guided by transrectal ultrasound.

Results: Of 136 (57.6%) men that agreed with the biopsy 27 (2.5%) had tumor and 10 (0.9%) had
isolated prostatic intraepithelial neoplasia (PIN). No men under 50 years had cancer but in 2 of them, PIN wa:
detected. The sensitivity, specificity and positive predictive value for total PSA and DRE were respectively:
81.4%, 92.7% and 24.1%, and 74.0%, 94.4% and 27.4%. Clinical staging showed disease confined to the glar
in 92.5% of patients. Thirteen of these patients were submitted to radical prostatectomy, which revealed tha
61.5% of them had tumor stage lower than pT3.

Conclusions: The incidence of prostate cancer detected in this first round screening program is within
the range previously reported. The PSA cut-off at 4.0 ng/ml for this community showed sensitivity, specificity
and predictive positive values within the range published by many centers.

Key words: prostate; prostatic neoplasms; prostatic specific antigen, screening
Braz J Urol, 26: 516-522, 2000

INTRODUCAO Neste artigo, apresentaremos 0s resultados
de um rastreamento ativo para deteccdo dessa

Aincidéncia do cancer prostatico (CP) au- neoplasia na cidade de Ribeirdo Preto, Sao Paulo,

menta a partir da 5a. década, depende da racga, daalizado em junho de 1997.

heranca ndo mendeliana e é afetada por fatores )

ambientais (1,2). Assim, rastreamento populacionaMATERIAL E METODOS

obtido em um pais pode néo corresponder a reali-

dade de outros, seja ele passivo (pacientes procu- O rastreamento do CP foi programado para

ram espontaneamente o médico devido a sintomas)omens da faixa etaria entre 40 e 70 anos. Fez-se uma

ou ativo (voluntarios sao induzidos a fazer os exa-campanha publicitaria preliminar com duracao de 1

mes através de campanhas independente da exisaés naimprensa leiga, com painel em estandes e dis-

téncia de sintomas). O rastreamento do CP na potribuicao de panfletos em pontos de grande movimen-

pulacéo brasileira, visa fundamentalmente conhe+o. Todos foram convidados a comparecer ao ambu-

cer a incidéncia da doenca, os valores do antigentatorio do hospital para a avaliacao inicial. Neste dia,

prostatico especifico (PSA) que possam ser consifez-se a coleta de sangue para dosagem do PSA e o

derados normais, tais como o PSA segundo a idatoque retal (TR). O PSA foi dosado em amostras fres-

de e araca. cas de soro com “kits” da DPC-IMMULITE
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Os voluntérios com alteragdo da préstata aopor tumor diagnosticado foi 5/1. Esse indice variou
toque (aumento da consisténcia ou ndédulos) e/ou PS&om a faixa etaria indo de 23/1 na 6a. década a 2/1 na
> 4.0 ng/ml, foram submetidos a bidpsia prostatica9a. década de vida. A incidéncia global de CP foi de
em sextante, guiada por ultra-som transretal. Frag2.5%. Nao foi detectado cancer em homens abaixo
mentos prostaticos adicionais foram removidos dede 50 anos, mas a partir dai a incidéncia aumentou
nodulos suspeitos ao ultra-som. O material assimcom a idade, variando de 0.5% na faixa dos 50-59
obtido foi submetido a exame histopatologico. Osanos a 25% naqueles com 80 anos ou mais. Em 2
demais voluntarios foram informados por carta dosvoluntarios com menos de 50 anos detectou-se PIN.
resultados da avaliagdo e orientados a fazer exames A Tabela-2 mostra a distribui¢cdo dos volun-
periodicos anuais. tarios entre as faixas de 40 e 90 anos segundo a cor e

Foram avaliados 1079 homens, alguns com ida-incidéncia de cancer. A indicacdo de bidpsias em re-
des acima da faixa preestabelecida, que também forafacdo as diversas amostras ocorreu nas seguintes pro-
estudados por interesse epidemiolégico. Indicou-seporgées: brancos: 195/852 (22.8%), mulatos: 29/146
bidpsia em 235 (21.7%), mas apenas 136 aceitaram. (19.8%), negros: 10/58 (17.2%) e amarelos: 1/23

Os portadores de CP submeteram-se a exaf4.3%). As propor¢cdes entre homens com bidpsia
mes de imagem para estadiamento (mapeamento 6sdicada e as realizadas, segundo a cor, foram: bran-
seo, tomografia computadorizada abdominal e/ou reseos: 195/111 (56.9%), mulatos: 29/20 (71.4%) e ne-
sonancia magnética abdominal e endo-retal). Para ogros: 10/4 (40%). Os 4 portadores de neoplasia aci-
pacientes com doenca clinicamente localizada (3) ena dos 80 anos eram brancos. A idade média dos
com expectativa de vida maior de 10 anos, indicou-brancos, mulatos e negros foi 57.8 £ 6.9 anos e nao
se a prostatectomia radical. Para aqueles que n&o acéieuve diferenca estatistica entre as idades das 3 amos-
taram esta opcao, ou com risco anestésico alto, sugéras (p = 0.13). Também néo houve diferenca estatis-
riu-se a radioterapia. Naqueles com doenca dissemitica na incidéncia de cancer entre brancos, mulatos e
nada propés-se a terapia anti-androgénica. negros (p = 0.09).

Para a avaliacdo estatistica empregou-se a A Tabela-3 correlaciona a incidéncia de can-
analise de variancia dos parametros obtidos que foter com as alteracdes do toque e do PSA. Através de
efetuada através de computador. O nivel deseus dados e desconsiderando-se o0s 99 pacientes que

significancia usado foi de 95%. deixaram de fazer as biépsias, p6de-se estimar a sen-
sibilidade, a especificidade e o valor preditivo positi-
RESULTADOS vo do PSA total, que foram respectivamente: 81.4%,

92.7% e 24.1%; assim como do toque retal: 74.0%,
A Tabela-1 apresenta a distribuicdo dos vo-94.4% e 27.4%. Trés pacientes com cancer apresen-
luntarios e os resultados histologicos das bidpsias. Aaram PSA < 2.5 ng/ml e o menor valor do PSA em
propor¢do numero de voluntarios sujeitos a bidpsiapaciente com adenocarcinoma foi 1.4 ng/ml.

Tabela 1- Distribuicdo dos voluntarios por faixa etéria, nimero de bidpsias realizadas e anatomopatologia.

Idade N No. Bidpsias HPB* Cancer Gleason PIN** Grau
N <5 5-6 27 N 1 2 3

40-9 271 10 8 0 0 0 0 2 1 0 1
50-9 376 23 21 2 1 1 0 1 0 1 0
60-9 304 66 46 13 7 4 2 5 4 0 1
70-9 12 29 20 8 3 5 0 2 2 0 O
80 — 16 8 4 4 1 2 1 0 0O 0 O
Total 1079 136 99 27 12 12 3 10 7 1 2

* Hiperplasia prostatica benigna; ** Neoplasia intra-epitelial
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Tabela 2 -Distribuicdo dos pacientes segundo a cor, faixa etaria e incidéncia de cancer prostético.

Idade COR* Voluntarios com Cancer
B M N A B M N A
N % N % N % N % N % N % N % N %
40-9 210 77.6 45 16.7 13 4.8 3 09 0 0.0 0 0.0 0 00 0 0.0
50-9 283 752 53 141 29 7.7 11 3.0 1 04 118 0O 0.0 O 00
60-9 245 796 41 134 13 4.2 5 28 11 45 124 1 76 0 00
70-9 100 90.0 6 50 3 25 3 25 7 7.0 1 6.6 0O 0.0 O 00
80 - 14 875 1 6.2 0 0.0 1 6.2 4 142 0 0.0 0O 0.0 0 00
Total 852 789 146 135 58 5.3 23 2.1 23 2.7 3 20 1 17 0 0.0
* B: branca; M: mulata; N: negra; A: amarela
Tabela 3 -Correlag&o entre cancer prostéatico, nivel de PSA e achado do toque retal (TR).
PSA TR+ TR+ TR- TR- TOTAL
ng/ml Cancer + Cancer - Cancer + Cancer - Cancer + Cancer -
N % N % N % N % N % N %

Atée 4.0 5 112 40 88.8 0 0 0 0 5 11.2 40 88.8
4.1-10.0 5 357 9 64.3 2 4.3 45 95.7 7 11.5 54 885
>101 10 714 4 28.6 5 31.3 11 68.7 15 50.0 15 50.0
Total 20 274 53 72.6 7 15.9 56 84.1 27 199 109 80.1

Nos 136 pacientes sujeitos a bidpsia mediu-se essa proposta, em 32 voluntarios acima de 60 anos a
se 0 volume prostético pelo ultra-som transretal parabiépsia ndo seria indicada, mas haveria indicacéo de
célculo dos valores médios da densidade do PSAidpsia em 16 pacientes adicionais abaixo dessa idade.
(PSAD) dos pacientes com cancer, PIN e sem qualSe esse critério fosse usado, 2 portadores de cancer aci-
guer dessas alteracdes, que foram respectivamentea de 60 anos nao teriam o tumor diagnosticado.
0.36+0.32,0.17£0.20 € 0.11 £ 0.08. O estudo esta- Em 19 homens (13.9% das bidpsias) a
tistico mostrou diferenca significante entre esses vahistologia mostrou prostatite cronica: em 11 deles ndo
lores (p < 0.05). O menor valor do PSAD de 2 porta-havia alteragéo da consisténcia prostatica, mas o PSA
dores de cancer, do grupo de 47 voluntarios com PSAestava acima de 4.0 ng/ml; nos 8 restantes o toque
entre 4.1 e 10.0 ng/ml e sem alteragdo ao toque retagra suspeito de cancer, mas o PSA era menor que 4.0
foi 0.13. Caso se aplicasse para o grupo o PSAD ng/ml. Neste grupo, 2 tinham cancer associado, 2 PIN
0.12 como critério de exclusao, 15 (31.2%) deles ndce os 15 restantes tinham HPB.
seriam submetidos a biépsia sem que houvesse omis- A Tabela-4 contém dados sobre o PSA em
sao de diagnéstico. Se o critério de exclusdo fosse brancos, mulatos e negros, sendo que 0s amarelos ndo
nivel mais aceito de PSAB 0.15, 22/47 (46.8%) foram analisados devido seu pequeno numero. Fo-
nao seriam sujeitos a bhidpsia, mas 2 destes tinhamam excluidos os pacientes que ndo compareceram
CP que néo seria diagnosticado. Ja4 no grupo de 4para bidpsia ou com CP, prostatite ou PIN. Dados de
pacientes com alteracdo ao toque retal e REAL mulatos e negros na faixa 70-90 anos também foram
ng/ml o menor valor do PSAD foi 0.07. desconsiderados devido ao numero muito reduzido.

Outro critério estudado visando a reducdo daO estudo estatistico comparativo do PSA entre bran-
indicacdo de bibpsias desnecessérias foi a simulacéo feitans, mulatos e negros revelou os valores respectivos
fixando o valor de corte do PSA segundo a faixa etariade significancia para as diversas faixas etarias: 40-9
conforme proposicao de Oesterling et al. (4). Usando{p = 0.8), 50-9 (p = 0.5) e 60-9 (p = 0.12).
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Tabela 4 Parametros do PSA (ng/ml) segundo a faixa etaria e a cor em pacientes sem cancer prostatico,
PIN e prostatite.

Cor N Minimo Quartil Mediana Quartil Percentil  Maximo
25% 75% 95%
Branca
40-9 210 0.04 0.5 0.8 1.3 2.2 3.9
50-9 283 0.10 0.5 0.9 15 2.3 3.8
60 -9 245 0.01 0.7 1.2 2.6 3.6 4.0
70-9 100 0.39 0.8 15 2.3 3.3 3.8
80 - 9 0.30 1.0 1.2 1.8 1.8 3.2
Mulata
40-9 45 0.26 0.5 0.9 1.1 1.5 2.1
50-9 53 0.16 0.7 1.0 1.6 2.2 3.2
60-9 41 0.25 0.5 1.0 1.4 2.5 3.3
70-9 6 - - - - - -
80-9 1 - - - - - -
Negra
40-9 13 0.58 0.6 1.1 1.3 1.3 1.3
50-9 29 0.22 0.6 0.8 1.3 2.2 2.6
60-9 13 0.50 1.8 15 1.8 3.0 3.5
70-9 3 - - - - - -
80 - 0 - - - - - -

Niveis de significancia (valores de p) da comparagao do PSA em brancos, mulatos e negros: 40-9: 0.8; 50-9: 0.5 e 60-9: 0.12.

O estadiamento clinico dos portadores deDISCUSSAO
cancer foi: Tlc - 5 (18.5%), T2a - 4 (14.8%), T2b -
10 (37.0%), T2c - 5 (18.5%), T3a - 1 (3.7%) e O n&o comparecimento para biopsia de 42%
T1cNxM1 - 2 (7.5%). Dos 27 pacientes com cancer,dos casos com indicacdo € uma taxa elevada, mas isso
7 tinham mais de 75 anos e 2 eram coronariopatagcorreu também em outros estudos recentes, como o
graves e foram tratados com radioterapia. Os 2 congla Austria, no qual 52% dos voluntarios com indica-
doenca disseminada foram tratados com orquiectomiagdo deixaram de comparecer (5). Nada obstante, deve-
Dos 16 restantes, 13 foram submetidos a prostase considerar que esse fato interfere no resultado e
tectomia radical tendo sido encontrados os seguintesubestima a incidéncia da neoplasia.
estadios patolégicos (com estadios clinicos corres- A incidéncia de CP na populacéo estudada
pondentes): 1 pT1 (T1c), 3 pT2a (2 T2a e 1 T1c), 2foi de 2.5%, e no grupo entre 50 e 70 anos, foi de
pT2b (2 T2b), 2 pT2c (2 T2b), 3 pT3a (2 Tlc e 1 2.9%. Ainda que com os fatores de erro resultantes
T2b) e 2 pT3c (1 T2c e 1 T3a). Portanto, dentre osda omissado de biépsias, a incidéncia encontrada esta
pacientes operados, o carcinoma estava confinado @entro do intervalo de variagéo (1.5 a 4.1%) relatado
prostata em 61.5% dos casos, e nos demais aaliteratura (5-7). A incidéncia de PIN, de 0.9%, tam-
neoplasia ultrapassava a capsula prostatica, sendgém é comparavel & encontrada em paises ocidentais
que num destes encontrou-se margem cirdrgica podesenvolvidos (7). Os portadores de PIN de alto grau
sitiva. Trés dos pacientes com doenca clinicamentelevem ser submetidos a novas bidpsias.
localizada e com condi¢Bes cirargicas optaram pela O estadiamento encontrado nos portadores
radioterapia. de cancer neste rastreamento ativo também é compa-
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ravel a literatura (5-7), ao contrario do que ocorrea referida para populacdes européias e norte-ameri-
guando pacientes sintomaticos procuram avaliacd@ana (5-7). Esses dados sugerem que os critérios de
prostéatica (8). indicacdo da bidpsia prostatica propostos para aque-
Dados do IBGE obtidos junto a Prefeitura les paises também podem ser aplicados na regido deste
Municipal apontam 462.578 habitantes residentes nastudo. Essa hipbtese é reforcada ao se comparar a
municipio no ano de 1997. Se considerarmos o censeensibilidade, a especificidade e o valor preditivo
demografico municipal, em que cerca de 43% da pojpositivo do PSA e do TR com a de outros estudos
pulacéo é referida como de idade superior a 40 anog4,6,7). Nada obstante, vale ressaltar que o valor
ndo mais que 1% da populagédo masculina alvo compreditivo positivo do PSA varia na literatura de 11 a
pareceu para os exames. Por outro lado, se consid&3 % (6,7), mas o referencial mais comum do
rassemos a média do censo nacional, em que a popparametro esta entre 29 e 33% (6,7), enquanto que
lacdo nesta faixa etéria € inferior a 12%, o indice deneste trabalho foi de 24.1%. Isso pode ser casual, mas
comparecimento subiria para 4% aproximadamenteé conveniente analisar com mais detalhes os dados
Em qualquer das hipoteses, deve-se salientar que do PSA, pois h& referéncias de que sofre influéncia
impacto da campanha foi pequeno para a populacacacial (1).
alvo, apesar da divulgacdo na midia. Se a amostra Nosso estudo ndo demonstrou diferenca
fosse representativa da populacéo, o que n&o se podgnificante nos valores do PSA das amostras de bran-
afirmar com segurancga, mais de 90% dos homensos, mulatos e negros ndo portadores de cancer, PIN
portadores de neoplasia permaneceram sem o diagpu prostatite. Por outro lado, pode-se observar pela
nostico, e, portanto sem a oportunidade de tratamentabela-4 que a dispersao (percentil 95%) observada
to, 0 que mostra a limitagdo de uma campanha isolaem brancos, mulatos e negros é parecida. Esses da-
da sobre a saude da populacéo, nas condi¢cdes do edss contradizem os de Morgan et al. (1) que encon-
tudo. Para se atingir maior eficiéncia seriam necessétraram percentil 95% em negros norte-americanos
rias outras campanhas ou entdo a mudanca da abamuito maior que a de brancos, como segue (por faixa
dagem. A simulacao efetuada, assim como os préprietaria, em ng/ml): brancos: 40-49: 2.1; 50-59: 3.6;
os resultados, ndo se aplicam automaticamente a o60-69: 4.3 e 70-79: 5.8; e, negros: 40-49: 2.4; 50-59:
tros paises, ou mesmo regides do Brasil, em raza6.5; 60-69: 11.3 e 70-79: 12.5. Nossos dados em bran-
das variacbes demograficas e ambientais. cos, mulatos e negros séo parecidos com os dos bran-
N&o encontramos diferenga na incidéncia decos norte-americanos. Deve-se alertar, todavia, que
cancer entre brancos, negros e mulatos. Na literaturambora nossa amostra de brancos seja grande, a de
h& evidéncias da maior incidéncia da neoplasia enmulatos e negros é pequena, o que indica a necessi-
negros (1,6). Essa discordancia pode ser casual odade de novos estudos. Também ndo se deve
devida a outros fatores. Chama a atengdo em noss#esconsiderar que a miscigenacao racial existente no
amostra que o percentual de voluntérios negros @rasil, onde muitas vezes se confunde posic¢ao social
mulatos é bem inferior ao de brancos e essa despr@om cor da pele, pode comprometer cientificamente
porcéo pode levar a distorgBes. E interessante ressabs dados encontrados. E, é por essa raz&o que estamos
tar que em nossa amostra, na década dos 40 anosmpreendendo outro estudo, agora com marcadores
proporcéo de negros e mulatos é de 21.5% enquantgenéticos capazes de identificar a ascendéncia racial,
gue na dos 70 anos ela cai para 7.5%. Essa quedan uma comunidade nordestina. Mas, essa aborda-
possivelmente reflete a composicao censitaria regiogem embora seja de grande interesse cientifico teria
nal, seja por aumento mais recente da miscigenacagequena aplicacado pratica, pois nao seria factivel ro-
seja por menor longevidade de negros e mulatos matineiramente em consultérios. Apesar das limitacées
tivada por doencas e dificuldades sociais, ou porcientificas na identificacdo das racas do presente es-
ambas. tudo, é esta a situacdo que se apresenta ao urologista
A proporcao de 5 homens submetidos aem sua prética diaria. E, nestas circunstancias, e tal-
bidpsia para cada cancer diagnosticado é semelhanteez por isso mesmo, esses resultados preliminares
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parecem apontar para niveis de PSA semelhantes para Ha controvérsias na literatura sobre a conve-
as racas estudadas. niéncia da realizacao de rastreamentos populacionais
A simulacao feita com corte do PSA por faixa para o diagnéstico do CP por causa dos custos, das
etaria reduziria a indicacéo de biépsias em 11.7% dosllvidas sobre a histdria natural do tumor, de outros
casos, mas com omissao do diagnéstico em 2 delgsroblemas de salude dos pacientes (comuns na idade
(7.4%), o que significa um aumento da sensibilidade deem que é detectado), da inconsisténcia cientifica sobre
teste, mas com reducdo da especificidade na faixa ace melhor tratamento da doenca localizada na glandula
ma dos 60 anos. A adocao desse critério também gera do desconhecimento sobre o impacto na sobrevida
ria dificuldades pelo aumento das indicacbes de bidpsiada populacdo (5,6,10). Para tentar responder a essas
em pacientes abaixo dos 60 anos, com PSA entre 2.5a@vidas h& alguns estudos prospectivos de longo pra-
4.0 ng/ml. A indicagdo de bidpsias em pacientes conzo como o PIVOT - Prostate Intervention Versus
esses valores de PSA é polémica, apesar de haver ref@ebservation Trial (10) e o ERSPC - European
réncias sugerindo incidéncia de cancer em 15 a 209%Randomized of Screening for Prostate Carcinoma (7).
desses casos quando seguidos durante 5 anos (6). A experiéncia neste Hospital Universitario Publico, que
Embora haja artigos mostrando que a eleva-ofereceu seus arquivos para defesa de Tese em outra
¢éo do PSAD se associa a maior incidéncia de cancedniversidade (8), abrangendo o periodo de 1982-97,
e aumento do estadio tumoral, ha davidas sobre sumostrou que de 116 pacientes com CP que procuraram
importancia (9). H4 a necessidade do ultra-som para instituicio espontaneamente por sintomas, e mane-
a medida do volume prostatico (0 que seria um projados predominantemente com conduta conservadora
blema em larga escala), pode haver erro de medidésomente 13 foram submetidos a prostatectomia radi-
do volume prostatico e a producédo do PSA pode vacal), 110 (94.9%) apresentavam doenca disseminada
riar de um tumor para outro. Nao ha consenso sobreu evoluiram com metastases. Essa experiéncia de 15
o nivel de corte (9). Em nossa amostra, caso se tiveanos, de se diagnosticar os pacientes sintomaticos que
se adotado o critério de exclusao da bidpsia em vopassivamente procuram o atendimento ndo oferece
luntarios sem alteracdo ao toque, e PSA entre 4.1 bons resultados, e contrasta com o diagndstico do CP
10.0 ng/ml, aqueles com PSAD < 0.12, cerca de 1/3juando realizado durante o rastreamento populacional.
dessa amostra deixaria de ser biopsiada sem que ocor-
resse omisséo no diagnostico de cancer. Entretant@CONCLUSOES
se fosse adotado o nivel de corte mais aceito, de 0.15,
ter-se-ia reducdo de 45.8% das bidpsias, mas com O rastreamento para o CP em 1079 homens

. ~ . .- A . i idé i i 0,
omissao de diagnéstico de cancer em 2 pacientes. QI?\IS”O“O'%CO'/denC'aI dz neoplasia em 2.5% deles, e
Dos 45 pacientes com alteracdo exclusiva do’ N €M 0.9%, resultados esses comparaveis aos re-

TR, encontrou-se cancer em 5, em 3 dos quais o PS eridos em campanhas semelhantes em paises de-

estava entre 1.4 e 2.5 ng/ml. Isso mostra a importanci envolvidos do mundo ocidental. N&o foi encontra-

do TR no rastreamento, pois se néo tivesse sido feito a diferenca na |nC|denC|§1 (,je. cancer e_ntr_e br:imcos,
mulatos e negros. Os critérios para indicacdo de

R . 9 o
(|:)> gfgnzslt'zo /?T?In: gr';‘]“ﬁos‘;mci?ﬁz P/ 08in gaés?ls /(r:](:lnbiépsia prostatica na populacdo da regido do estudo
-1 Ng 970 =2 NI arecem compativeis com os propostos na literatu-

, ~ . a
Mas_, ha sugestbes de se evitar o TR e 0 ultra—§om erﬁ internacional, embora os valores médios, media-
pacientes com PSA < 1.1 ng/ml (7) porque o cancer fos e percentil 95% do PSA em brancos, negros e

muito raro nesta situagao. Em pos,lsg amostra, 4 Y‘()jlul%ulatos nao portadores de cancer, prostatite ou PIN
tarios apresentavam esse nivel de PSA e no U@aregam semelhantes.

prostéatico ao toque e em nenhum deles a bidpsia rev : : :
lou neoplasia. Seria o caso de se questionar o dogma  Projeto financiado por: FAEPA-HCFMRP-USP,

da indicacdo automatica de bidépsia em pacientes com Secretaria Estadual da Saude de S.P. e
TR alterado e condicioné-la ao valor do PSA maior Secretaria Municipal da Salde de Ribeirédo Preto.

que 1.0 ng/ml? O Prof. Dorival Campos realizou a analise estatistica.
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ABSTRACT

Introduction: Sarcomas of the kidney are rare and constitute 1 to 3% of all malignant renal tumors. By
definition, renal sarcomas are malignant mesenchymal tumors of the kidney, with a variety of histological
types. Leiomyosarcoma is the most common (60%). Clinical presentation and diagnosis of these tumors are
unspecific.

Case Report: A 49 years-old woman was admitted with flank pain and hematuria. The laboratory
studies and the thorax x-ray were normal. Ultrasound and CT confirmed a left renal tumor, and a radical
nephrectomy was performed. Immunohistochemistry confirmed a leiomyosarcoma. It revealed focal positivity
for muscle-specific actin. Two years later metastatic disease in both lungs and liver was diagnosed. The patient
underwent chemotherapy, without remission of the disease. One year later the patient is alive and with good
health.

Discussion: The treatment of choice for leiomyosarcoma of the kidney is radical nephrectomy.
The use of chemotherapy and radiotherapy is controversial and the overall prognosis is poor. Despite
radical nephrectomy, the tumors have aggressive clinical course and early local and distant recurrence
is common. Prognosis is generally poor, with survival less than 2 years. There are some good prognosis
factors: complete excision of the tumor with negative margins, low histological grade and tumor less
than 5 cm.

Key words: kidney, kidney neoplasms, leiomyosarcoma
Braz J Urol, 26: 523-525, 2000

INTRODUCAO 0 comportamento biolégico, o tratamento e o prog-
nostico.
Os sarcomas do rim sdo entidades raras e de mau
prognostico, representando 2 a 3% das neoplasias malidRELATO DO CASO
nas do parénguima renal (1). Entre os tumores de origem
mesenquimatosa, o leiomiossarcoma € o tipo mais frequiente Mulher de 49 anos, recorreu ao servigo de
(60%), sendo mais raros o angiossarcoma, o fibrossarcomargéncia por dor lombar esquerda e episédios de
o rabdomiossarcoma e o histiocitoma fibroso maligno. hematuria total com evolucéo de 3 meses. Apés a re-
A primeira descri¢cdo de um leiomiossarcoma alizacdo de ultra-sonografia e tomografia axial
renal foi realizada por Berry, em 1919 (2). A inci- computadorizada (TAC) (Figura-1) que demonstra-
déncia do leiomiossarcoma é ligeiramente maior noram a existéncia de uma neoformacao renal esquer-
sexo feminino (1.5/1.0), ocorrendo geralmente entreda, foi realizada nefrectomia radical. O estudo
a 4% e a 62 décadas de vida, afectando por igual anmunocitoquimico demonstrou franca positividade
bos os rins, sendo 7% bilaterais. para o SMA (actina especifica do muasculo liso), per-
Os autores relatam um caso de um leiomios-mitindo o diagnéstico de leiomiossarcoma de baixo
sarcoma renal, focando aspectos relacionados corgrau de malignidade (Figura-2).
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séo da doenca. Um ano apds o tratamento, a paciente
mantém-se clinicamente estavel e sem deterioracao
do seu estado geral.

DISCUSSAO

O Leiomiossarcoma renal € uma neoplasia ma-
ligna com diferenciagdo muscular lisa. A sua estrutura
microscopica néo difere do resto dos leiomiossarcomas
de outras partes do organismo havendo-se estabelecido
critérios estruturais e imunohistoquimicos para melhor
orientacdo do seu progndéstico (tamanho celular,
atipias, necrose e actividade mitética), demonstran-
do-se os métodos imuno-histoquimicos mais fidveis
que os convencionais para determinar o potencial
maligno destes tumores.

Clinicamente a dor é o sintoma mais frequen-
Figura 1 — Tomografia computadorizada do abdomen demons- te (55%), seguido de massa palpavel (33%), perda de
trando neoplasia renal esquerda. peso e hematuria (16.5%).

Dois anos e quatro meses apos a cirurgia 4
doente notou o aparecimento de um nédulo com ce
ca de 3 cm de diametro, localizado na interseccéo d
linha médio-clavicular direita com o sulco mamario.

A citologia apoés bidpsia aspirativa mostrou
tratar-se de metastase do carcinoma anteriorment
diagnosticado. A TAC tdéraco-abdomino-pélvica re-
velou metastases pulmonares e hepéticas (Figura-3

A doente realizou 2 ciclos de quimioterapia
(adriamicina, ifosfamida e dacarbazina) sem remis

oy / sk i e ER TN Figura 3 — Tomografia computadorizada do torax evidenciando

T T e M = . :~:-. \. Bhgal s b o J metastases pulmonares bilateralmente.
i K D s AR Sl s 8 Os meios complementares de diagnéstico
; N s g i e utilizados no estudo das massas renais (ultra-sono-
B L SE Y T Tl Mo grafia, urografia intravenosa e TAC) nédo séo con-
I e R e T S 5 clusivos para este tipo de tumor. A arteriografia su-
i X b3 _'i_ 'r' "r_" f gere o diagndstico ao proporcionar imagens de uma

Figura 2 — Fotomicrografia do estudo imuno-histoquimico do massa volumosa periférica hipovascular, [“""_5 nao
tumor renal, demonstrando franca positividade para o SMA oferece elementos seguramente patognomonicos. O
(actina especifica do musculo liso, X100). diagnostico definitivo é anatomopatoldgico.
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A recidiva do leiomiossarcoma é habitual- REFERENCIAS

mente local. A metastizacdo é mais rara (via hema-

togénica - pulmao, figado e 0sso) e normalmente dud.

rante os 3 primeiros anos pés-nefrectomia.
O tratamento é sempre cirdrgico - nefrecto-

mia radical. A quimioterapia parece aumentar aZ2.

sobrevida. A radioterapia ndo altera a evolucéo e
emprega-se apenas com fins anti-algicos e paliativos,

embora alguns autores preconizem que a radiotera3.

pia externa no leito cirdrgico pode prevenir a recidi-
va tumoral (3).

O progndstico € em geral reservado, com
sobrevidas inferiores a 2 anos. Foram indicados como
fatores de melhor prognéstico a exérese completa do
tumor com margens livres, o baixo grau histologico e
tumor com diametro inferior a 5 cm.
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CONCOMITANT RENAL AND SPLENIC INFARCTION
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ABSTRACT

Introduction: Some organs, such as kidney and spleen, are supplied by end-arteries that irrigate well-
defined parenchyma segments. When these arteries are occluded at any point, an infarct area with posteri
fibrosis and loss of function may develop.

Case Report: A 73 year-old female patient was referred for severe left flank and left upper quadrant
abdominal pain for 48 hours associated with malaise and fatigue. Physical examination showed dehydration
heart rate of 100 beats/min with an irregular rhythm. Left upper abdominal palpation revealed pain. Laboratory
analysis showed: lactic acid dehydrogenase = 2500 Ul/ml, creatinine = 1.4 mg/ml, electrocardiography
demonstrated typical atrial fibrillation, the abdominal CT scan showed no enhancement areas of spleen and le
kidney. The patient was submitted to analgesia and systemic anticoagulation therapy. After 6 days the patier
reported complete relief of symptomatology and was discharged.

Discussion: The kidney and spleen, like the brain, are the most common organs that have infarctions
caused by cardiac embolus. Coronary artery diseases and valvopathies are found in 30% of patients with ren
infarction, while cardiac arrhythmia is found in 55%. The most frequent arrhythmia is atrial fibrillation. The
incidence of renal infarction in an autopsy study was 1.4%, whereas the clinical diagnosis was made in only
0.014% of the studied patients. To our knowledge, there are only six reported cases of concomitant renal an
splenic infarctions. This diagnosis should always be considered in patients with severe flank and left uppel
guadrant abdominal pain, with previous history of cardiac illness.

Key words: kidney, spleen, infarction, arrhythmia
Braz J Urol, 26: 526-527, 2000

INTRODUCAO RELATO DE CASO

Defini-se como infarto uma area de necrose Paciente feminina de 73 anos apresentou-se
isquémica de um tecido ou de um 6rgdo. O infartocom queixa de dor forte, tipo cdlica, em flanco e
freqientemente é causado por reducédo subita da irrlhipocéndrio esquerdo ha 48 horas. Queixava-se ain-
gacao arterial ou, ocasionalmente, por ocluséo do sisda de adinamia e nduseas. Antecedentes pessoais de
tema venoso. hipertenséo arterial e diabetes tipo Il.

Alguns 6rgéos, como o rim e o baco, apre- Ao exame fisico: Encontrava-se desidratada,
sentam um fluxo arterial através de artérias termi-afebril, frequéncia cardiaca de 100 bpm, ritmo cardi-
nais, que irrigam segmentos bem definidos doaco irregular. Dor a palpagéo profunda em flanco e
parénquima, e portanto susceptiveis a este eventdipocondrio esquerdo, sem sinais de peritonite.
Quando uma destas artérias é ocluida, em qualquer Exames laboratoriais: leucdcitos = 11000 (3
ponto, se desenvolve uma area de infarto “anémico’segmentados, 56 bastdes); desidrogenase latica = 2500
com posterior fibrose e perda de funcao do érgéo (1)Ul/ml; creatinina = 1.4 mg/ml; urina | = 55 leucdcitos;
Aqui relatamos um caso de infarto concomitante deRx térax = area cardiaca aumentada; eletrocardiograma
rim e baco. = fibrilacdo atrial; tomografia computadorizada de
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Figura 1 — Tomografia computadorizada de abdome demons- Figura 2 —Tomografia computadorizada de abdome evidencian-
trando infarto do segmento posterior do bago. do auséncia de impregnacéo pelo contraste no rim esquerdo.

abdome = auséncia de impregnacéo pelo contraste ediaca reumatica, 1 — endocardite infecciosa e 1 — lGpus
areas segmentares do rim e do baco (Figuras-1,2). eritematoso sistémico com anticorpo anticardiolipina.

A paciente foi submetida a hidratacdo, anal- Assim, este diagnostico deve ser considera-
gesia e anticoagulacao sistémica. O ecocardiogramdo em pacientes com dor severa no quadrante abdo-
evidenciou presenca de um trombo intra-ventricular,minal superior esquerdo e histéria prévia de patolo-
como fonte emboliogénica. Apds 6 dias de hospi-gia cardiaca, especialmente friblilacdo atrial.
talizacao, a paciente referiu completo alivio dos sin- A
tomas e recebeu alta hospitalar. REFERENCIAS

DISCUSSAO 1. Abreu SC, Gattas N: Infarto Renal. In: Cury J,
Simonetti R, Srougi M (eds), Urgéncias em
O rim, assim como o baco e o cérebro sdo os  Urologia. Sdo Paulo, Sarvier, pp. 125-128, 1999.
locais onde frequentemente ocorrem infartos secund&. Gasparini M, Hofmann R, Stoller M: Renal ar-
rios a émbolos cardiacos. Coronariopatias e valvulopatias  tery embolism: clinical features and therapeutic
sdo encontradas em até 30% dos pacientes acometidos options. J Urol, 147: 567-572, 1992.
por infarto renal. Enquanto que arritmia cardiaca est&8. Hoxie HJ, Coggin CB: Renal infarction: statisti-
presente em 55% destes pacientes, a fibrilagdo atrial € a cal study of 205 cases and detailed report of an
arritmia mais comum (2). Outras causas que podem oca- unusual case. Arch Intern Med, 65: 587-589, 1940.
sionar o infarto renal sdo: trauma abdominal fechado,
manipulacdo durante arteriografia e injecdo intravenosa Received: August 2, 2000
de cocaina. Estudos de autdpsia mencionam uma inci- Accepted after revision: September 29, 2000
déncia de 1.4% de infarto renal. No entanto, o diagnos-
tico clinico prévio s6 foi realizado em 0.014% dos ca-
sos estudados (3). No caso de infartos esplénicos, d€orrespondence address:
vem ser pesquisadas causas como anemia falciformel®r. Sidney Castro de Abreu
endocardite infecciosa. R. Napole&o de Barros, 715
E do nosso conhecimento que apenas 6 casos d& andar, Disciplina de Urologia, EPM
infarto renal e esplénico concomitantes foram reportado©4024-002, Sao Paulo, SP, Brazil
na literatura, com as respectivas causas: 2 — fibrilaga&ax: + + (55) (11) 572-64 90
atrial crénica, 1 — defeito no septo atrial, 1 — doenca carE-mail: scabreu@uol.com.br
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TRAUMATIC TESTICULAR DISLOCATION
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ABSTRACT

Introduction: Testicular dislocation is an unusual complication of pelvic trauma. We discuss the
mechanism, classification, diagnosis and factors, which influence treatment and prognosis of this entity.

Case Report: A 30-year-old male, victim of a motorcycle accident, presented at physical examination
with the left hemiscrotum empty. A painful mass was palpable in the inguinal subcutaneous region, near the
external ring. Surgical therapy was instituted 2 months and 15 days after injury. The testis was repositionec
inside the scrotum and orchiopexy was performed.

Discussion: The traumatic testicular dislocation can be undetected at the time of the initial injury.
Dislocations are usually inguinal and sometimes are bilateral. Spermatic cord lesions and testis rupture ma
also be associated. Early closed reduction with surgical orchiopexy is recommended since there is limitec
morbidity with operative exploration. Repositioning of the testis in the scrotum ensures cure when the testis is
still viable.

Key words: testis, testicular, dislocation, trauma
Braz J Urol, 26: 528-529, 2000

INTRODUCAO Foi submetido a exploracao inguinal esquer-
da sob anestesia peridural. O testiculo estava no te-

A luxagdo de testiculo é uma consequénciacido subcutaneo, entre tecido fibrotico e aderéncias

rara de trauma escrotal (1-3). O primeiro caso foi(Figura-2). Foi individualizado e fixado ao escroto.

relatado em 1809, em Paris, em um soldado atrope© paciente evoluiu bem.

lado por uma carroga (2,3). H4 aproximadament .

37 publicacdes sobre o assunto na literatura, acu

mulando aproximadamente um total de 120 casos

descritos. Relatamos 1 caso de luxagdo a esquerc

do tipo inguinal superficial.

RELATO DO CASO

Paciente de 30 anos que apdés acidente ds
motocicleta apresentou hematoma perineal, que fo
drenado apdés 6 dias em outra instituicao. Passou |
notar a auséncia do testiculo esquerdo e uma mas
sa na regido inguinal (Figura-1). Procurou nosso e
servigo aproximadamente 2 meses e 15 dias apOsigura 1 - Pré-operatorio. Auséncia de testiculo em hemi-escroto
o trauma. esquerdo e massa palpavel na regido inguinal.

-
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minais geralmente associam-se a hérnias inguinais
indiretas ou a testiculo atrofiado (2).

O diagnéstico pode ser retardado por edema
e hematomas escrotais. Descreveu-se luxacéo tardia,
provavelmente por avulsdo do gubernaculum testis,
expansao de hematoma e posicéo supina, agindo con-
juntamente para a luxacéo. A forca necessaria para a
reducdo nao cirurgica pode causar dano adicional ao
testiculo (2).

O ultra-som e a fluxometria com Doppler
permitem o estudo da integridade da ttnica albuginea
e da simetria do fluxo sanguineo, para descartar rup-

: tura e torcao testicular (2,3).
Figura 2 — Transoperatério. Testiculo individualizado na tela Ocorrendo ruptura das tGnicas do cord&o

subcutanea df regido inguinal esquerda. espermatico um orificio em “casa de botso” dificulta
DISCUSSAO a reducéo fechada (2,3).

Considerando-se a baixa morbidade da ex-
A luxacao de testiculo geralmente é resulta- ploragéo cirtrgica e a importancia de garantir a inte-
do de traumas tipo queda-a-cavaleiro, principalmen-gridade do testiculo justifica-se a cirurgia precoce (2).
te, em motocicletas e atropelamentos, ocorrendo meBidpsias transoperatérias tem mostrado auséncia de
nos frequientemente as rupturas (1,2). O movimentaespermatides, diminuicdo de espermatogbdnias e au-
da roda sobre o perineo ou quando o perineo é for¢anento relativo das células de Sertoli (3).
do contra o tanque de motocicletas parecem ser os A
provaveis mecanismos (3). Manifestacbes comundREFERENCIAS
sao: dor, nauseas, vomitos, sensibilidade no testiculo
luxado, e vazio escrotal (1). 1. Edson M, Meek JM: Bilateral testicular disloca-
As luxacBes podem ser superficiais e inter- tion with unilateral rupture. J Urol, 122: 419-420,
nas. As primeiras podem ser inguinais superficiais 1979.
(50%), pubica (18%), peniana (8%), perineal (4%), e2. Schwartz SL, Faerber GJ: Dislocation of the tes-
crural (2%) enquanto as internas podem ser tis as a delayed presentation of scrotal trauma.
canaliculares (8%), abdominais (6%), acetabular (4%)  Urology, 43: 743-745, 1994.
e femoral (0% - teoricamente possivel). O sitio da3. Tan PK, Lee YM: Traumatic dislocation of the
luxacdo depende da direcdo da forca e do caminho de  testes. Ann Acad Med Singapore, 27: 269-271,
menor resisténcia. As luxacdes canaliculares e abdo- 1998.
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ANOMALIES OF THE TESTIS, EPIDIDYMIS AND VAS DEFERNS IN
NORMAL HUMAN FETUSES AND IN PATIENTS WITH CRYPTORCHIDISM
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Urogenital Research Unit and Division of Urology, Biomedical Center,
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ABSTRACT

Objectives: To compare the incidence of anomalies of the testis, epididymis and vas deferens in humat
fetuses without congenital abnormalities and in cryptorchidic patients.

Material and MethodsiVe studied bilaterally 276 testes, epididymides and vas deferens taken from
138 fresh human fetuses between 10 and 35 weeks after conception and 64 testes taken from 49 patients w
cryptorchidism. The testicular anomalies were divided into anomalies of number and position; the epididymal
anomalies were divided into anomalies of detachment, obliteration, number and position, and the vas deferer
anomalies were divided into anomalies of obliteration and number.

Results: Of the 276 fetal testes studied, 190 (68.84%) were positioned in the abdomen, 36 (13.04%) ir
the canal, 48 (17.39%) in the scrotum and 2 testes, epididymides and vas deferens (0.72%) were absent. V
found 3 cases (1.08%) of epididymal detachment. Of the 64 cryptorchidic testes, 37 (57.8%) were in the canal
16 (25%) in the internal ring, 8 (12.5%) in the external ring and 4 (6.2%) were in the abdomen. We found
epidydimal detachment in 19 testis (29.6%).

Conclusions: The anomalies of the testes, epididymis and vas deferens are rare, found in less tha
2% of the cases in fetuses without anomalies. The epididymal anomalies are more frequent in cases c
cryptorchidism.

Key words: testis, epididymis, vas deferens, anomalies, cryptorchidism
Braz J Urol, 26: 530-534, 2000

INTRODUCAO tra-numerario e b)- anomalias de posicao, divididas
em criptorquidia e ectopia (1,2). A infertilidade &
O testiculo humano se origina a partir de um muito freqiiente nos pacientes com anomalias testi-
espessamento do epitélio celomatico na regido mediatulares (1,2).
do ducto mesonéfrico, entre a quarta e a sexta sema- O epididimo, o ducto deferente, a vesicula
nas pos-concepcao (1,2). Durante o periodo fetal oseminal e os ductos ejaculatérios se originam a partir
testiculos migram do abdémen em direcao ao escrotajo ducto mesonéfrico. O desenvolvimento deste siste-
atravessando a parede abdominal pela regido do cana ductal termina em torno da décimaterceira semana
nal inguinal. As teorias mais aceitas para explicar gpds-concep¢ao (2). As anomalias destas estruturas
migracao testicular sao: a)- aumento da presséo intraanatdmicas também sao prevalentes em pacientes com
abdominal (3,4); b)- desenvolvimento do gubernaculoinfertilidade, ocorrendo com frequéncia em pacientes
testicular (5,6); c)- estimulos hormonais (gonado-com criptorquidia e com fibrose cistica (10,11).
trofina coridnica e testosterona) (7-9); d)- estimulos Existem muitos estudos em criancas, feitos
provenientes do nervo génito-femoral (6,8,9). durante intervencdes cirargicas (orquiodopexias, hér-
As anomalias testiculares podem ser dividi- nia e hidrocele) e em pacientes com infertilidade que
das em 2 grupos: a)- anomalias de numero, divididasnostram a incidéncia de anomalias do testiculo,
em agenesia (unilateral ou bilateral) e testiculo ex-epididimo e do ducto deferente. (12-14).
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S&0 poucos os trabalhos que mostram a ana
tomia normal do testiculo, do epididimo e do ducto
deferente em adultos e criancas (15-17). As pesqui
sas que mostram a incidéncia das anomalias deste
6rgaos durante o periodo fetal humano séo raras (15
Trabalhos mostrando a incidéncia de anomalias tes
ticulares, epididimérias e deferenciais em pacientes
criptorquidicos e em fetos humanos sem anomalias
congénitas feitos simultaneamente sdo inexistente
na literatura.

O objetivo deste trabalho é fazer um es-
tudo comparativo em pacientes criptorquidicos e en
fetos humanos analisando a incidéncia de anomalia |
do testiculo, epididimo e do ducto deferente nessa
duas populages.

MATERIAL E METODOS

Foram estudados 276 testiculos, epididimos
e ductos deferentes provenientes de 138 fetos hume
nos sem anomalias congénitas do trato genito-urinaric
e 64 testiculos, epididimos e ductos deferentes pro
venientes de 49 pacientes criptorquidicos submeti-
dos a orquidopexia.

Todos os fetos estavam em bom estado de con
servagdo, sem nenhuma malformagao congénitaigura 1 — Anomalias epididimarias de obliteracdo; A)-
detectavel. Os fetos apresentavam idade variando entrbliteracéo dos ductos eferentes; B)- obliterag&o do corpo do
10 e 35 semanas pds-concepcio, idades estimadas péididimo; C)- corpo do epididimo separado em 2 porgdes e
critério do tamanho do maior pé (12,18-22). Os pacien>)- 29enesia da metade final do epididimo.
tes com criptorquidia apresentavam idade variando entre A
1 ano e 6 meses e 15 anos (média de 6.4 anos).

Os testiculos foram considerados abdominais
guando situados acima do anel inguinal interno,
inguinais quando localizados entre o anel inguinal
interno e o anel inguinal externo e escrotais quando
localizados abaixo do anel inguinal externo.

As anomalias testiculares foram divididas em
anomalias de numero (anorquia ou poliorquia). As
anomalias epididimarias foram dividas em anomali- C
as de obliteracdo(da cabeca, do corpo ou da cauda)

(Figura-1); disjuncédo (da cabeca, da cauda ou total)

(Figura-2); niumero (duplicacdo ou agenesia) e ectopia

(canal ou abdominal). As anomalias do ducto defe-

rente foram divididas em anomalias de oblitera¢aorigyra 2 — Anomalias epididimérias de disjuncéo; A)- disjungéo
(segmento curto, segmento longo ou agenesia) e nlta cabeca do epididimo; B)- disjuncdo da cauda do epididimo;
mero (duplicacdo ou agenesia). C)- disjuncao total do epididimo.
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RESULTADOS DISCUSSAO

Dos 276 testiculos fetais estudados 190 A criptorquidia é uma das anomalias congé-
(68.84%) estavam no abddémen, 36 (13.04%) na renitas mais freqiientes, com incidéncia de 0.8 a 5%
gido inguinal e 48 (17.39%) no escroto. Em 1 feto -nos recém-nascidos masculinos (2,23-25). As anoma-
02 casos (0.72%) - os testiculos, os epididimos e ofias testiculares de niumero sdo raras. A auséncia de
ductos deferentes estavam ausentes. Além dos casasn ou de ambos os testiculos ocorre em cerca de 3%
de agenesia bilateral nés encontramos anomaliados pacientes com criptorquidia (1,2).
epididimarias de disjuncdo em 3 casos (1.08%), nao Existem 3 teorias para explicar a anor-
encontramos anomalias de obliteracédo do epididimaquia: a)- auséncia de desenvolvimento testicular
ou do ducto deferente. Os 4 fetos com anomalias tesdurante o periodo fetal; b)- interrupcdo do su-
ticulares e epidimarias estao listados na Tabela-1. N@rimento vascular do testiculo durante o perio-
Tabela-2 estdo evidenciadas as anomaliaglo fetal e c)- atrofia causada por torgcao testicu-
epididiméarias nos fetos e na populagdo comlar intra-tatero (1,2). Dos 138 fetos, observamos
criptorquidia. apenas 02 casos (no mesmo feto) de anorquia

Tabela 1- Fetos com anomalias. SPC - semanas pés-concepc¢do; TD - testiculo direito; TE - testiculo
esquerdo.

|dade TD TE Orgéo Anomalia Lado

23 spc abddémen abdbémen epididimo Disjuncdo Cauda esq
23 spc - - testiculo Agenesia bilateral
27 spc abddémen abdbémen epididimo Disjuncéo - cabeca direito
28 spc escroto escroto epididimo Disjuncdo Cauda direito

Tabela 2 ncidéncia das anomalias epididimarias nos fetos e nas criangas com criptorquidia. Em toda amostra
fetal ocorreram anomalias em 5 casos (1.81%); na amostra dos pacientes com criptorquidia as anomalias
epididimarias ocorreram em 19 casos (29.6%).

Anomalia Agenesia  Disjuncédo cauda  Disjuncdo cabeca Disjuncéo total  Total de casos

Feto 2 1 2 0 5
Criancas 0 11 4 4 19

Dos 64 testiculos criptorquidicos estudados, (0.72%). Dos 49 pacientes criptorquidicos néo
37 (57.8%) estavam no canal inguinal, 16 (25%) noencontramos nenhum caso de anorquia. Esses
anel inguinal interno, 8 (12.5%)no anel inguinal ex- dados confirmam gue esta anomalia é extrema-
terno e 4 (6.2%) eram abdominais. Nao encontramosnente rara tanto nos pacientes criptorquidicos
nenhum caso de agenesia testicular ou testiculo excomo na populacdo normal.
tra-numerario, no entanto 3 (4.7%) dos testiculos As anomalias epididimarias estao frequen-
criptorquidicos eram atréficos. Encontramos anoma-temente associadas a criptorquidia - 36 a 79% dos
lias de disjunc¢éo epididimaria em 19 casos (29.6%).casos (12,13,17) e com a infertilidade em adultos
Nao encontramos anomalias de niumero ou dg10). Existem muitos estudos feitos em pacientes

obliteracdo do ducto deferente e do epididimo. criptorquidicos e com infertilidade que mostram a
Para comparacao das duas populacdes foincidéncia das anomalias epididimarias nestes dis-
utilizado o teste estatistico do qui-quadrado. tarbios.
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Turek (17) em um estudo com criangas nor- 6.
mais mostrou que as anomalias epididimarias estao
presentes em 4% dos casos. NGs em um estudo pré-
vio com 73 fetos humanos sem anomalias congéni<.
tas, mostramos que as anomalias epididimarias esta-
vam presentes em 2.75% dos casos.

A incidéncia de anomalias epididimarias foi
(com significancia estatistica) maior na populagéo8.
com criptorquidia. Este estudo confirma que as ano-
malias epididimarias sdo raras na populacdo sem ano-
malias congénitas. 9.

As anomalias do ducto deferente séo res-
ponséveis por cerca de 1 a 2% dos casos de

infertilidade no homem, estando associadas em 640.

a 95% dos pacientes com fibrose cistica (10,11). Os
estudos das anomalias do ducto deferente sdo raros.

Encontramos agenesia do ducto deferente em 2 catl.

sos (0.72%) entre os fetos e nenhuma anomalia des-
ta estrutura foi encontrada na populacdo com
criptorquidia.

Concluimos que: 1)- a anorquia é uma ano-
malia muito rara, tanto nos pacientes com
criptorquidia como nos fetos; 2)- as anomalias do

epididimo sédo freqlientes nos pacientes coml3.

critporquidia e raras nos individuos sem anomalias
congénitas e 3)- as anomalias do ducto deferente séo
muito raras, ocorrendo apenas em associa¢cdo com a
anorquia e a agenesia epididimaria.
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ABSTRACT

Introduction and Objective: Hypercholesterolemia and other vascular risk factors for atherosclerose
are commonly associated with impotence. The main purpose of this study is to determine the possible effects of
the hypercholesterolemic diet in the following parameters: a)- the thickness of rabbit penile albuginea tunica,
b)- surface of smooth muscle cells in the corpora cavernosa, c)- blood analysis of cholesterol and testosterone.

Methods: Twenty-seven, 8 weeks old New Zealand male rabbits were randomly divided into 3 groups:
group-1: the animals were treated with standard diet (low cholesterol) during 10 weeks; group-2: the animals
were treated with hypercholesterolemic diet (high cholesterol) during 5 weeks; group-3: the animals were
treated with hypercholesterolemic diet during 10 weeks. After the period determined, the animals were sacrificed
and the penises were dissected. The morphologic characteristics of the penis and the blood levels of cholesterol,
triglycerides and testosterone were determined. The morphometric analysis was performed with the aid of a
computed system.

Results: The main penile size in the control group (group-1) was 2.45 cm, in group-2 was 2.54 cm, and
in group-3 was 2.56 cm. There was no statistically significant difference between the groups. The main thickness
of the penile tunica albuginea and the surface of smooth muscle cells wenen7@nd 139834im? in the
control group, 810.2im and 142344im? after 5 weeks with hypercholesterolemic diet and 10gm3and
145345um? after 10 weeks with hypercholesterolemic diet, respectively. The statistic analysis showed increase
in the tunica albuginea after 10 weeks in the animals with hypercholesterolemic diet. The blood levels of
cholesterol and testosterone were 100 mg/100 ml and 168.4 ng/dl in the control group, 103.4 mg/100 ml and
217 ng/dl after 5 weeks with hypercholesterolemic diet and 314.1 mg/100 ml and 1097 ng/dl after 10 weeks
with hypercholesterolemic diet, respectively.

Conclusion: A period of 10 weeks of hypercholesterolemic diet induced increase of the thickness of
rabbits penile tunica albuginea and increase in the blood levels of cholesterol and testosterone.

Key words: penis; corpus cavernosum; hypercholesterolemia; tunica albuginea; rabbits
Braz J Urol, 26: 535-540, 2000

INTRODUCAO na organica atinge indices de 50% na populagdo com
50 anos (1), porém estes valores vao aumentando nos
A erecdo peniana € um fendbmeno multifa- grupos mais velhos.
torial que envolve varios sistemas. Fatores que alte- O aumento na frequiéncia de impoténcia com
ram qualquer um destes, podem contribuir para a idade tem sido associada as altera¢gdes arteros-
disfuncgéo erétil. Os principais fatores de risco envol-cleréticas nas artérias do pénis (2). Estudos em ani-
vidos sdo o fumo, diabetes, hipertensao arteriaimais tém demonstrado diminuicdo do relaxamento dos
sistémica e hipercolesterolemia (1). Entretanto, dd-vasos sangliineos da musculatura lisa dos corpos ca-
vidas existem sobre a fisiopatogenia da disfuncdovernosos, decorrente de alteragées no endotélio dos
erétil organica. A incidéncia de impoténcia masculi- vasos, causados pela hipercolesterolemia (3). O me-
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canismo da disfuncdo do endotélio, assim como ogénis foi pesado com balanca eletrénica e mensurado
efeitos da hipercolesterolemia na musculatura lisa eatravés de um paquimetro (3 medidas). Apés colora-
na tunica albuginea do corpo cavernoso nao forantdo com hematoxilina e eosina foram quantificadas a
completamente elucidados. espessura da tlnica albuginea e a area corresponden-

A tanica albuginea peniana é uma espessa ¢e a musculatura lisa do corpo cavernoso. Para tal foi
nao distensivel bainha que envolve os corpos caverdtilizado o computador Leica 500 para a analise
nosos. Possui papel importante no mecanismo de erenorfométrica. Este consta de um software que per-
cdo e afeccbes desta tlnica podem ser responsaveisite a avaliagdo histomorfométrica quantitativa e
por quadros de disfungéo sexual (4). qualitativa. A lamina histologica em estudo é demons-

O propoésito deste estudo € demonstrar ostrada no monitor do computador. Marca-se a exten-
efeitos da dieta hipercolesterolémica nas caracterissao que deseja-se mensurar, através de uma régua que

ticas morfométricas do pénis de coelhos. € apresentada na barra de ferramentas do software, e
) obtém-se o valor da medida. Na mensuracdo da
MATERIAL E METODOS albuginea, o procedimento foi repetido em 3 locais

diferentes da tunica, e realizado uma média aritméti-

O estudo foi desenvolvido no periodo de ja- ca para aproximar-se mais fielmente do valor real da
neiro a agosto de 1999. sua espessura no animal em estudo. A area corres-

Animais: foram utilizados 27 coelhos machos pondente ao musculo liso foi avaliada da seguinte
da ragca Nova Zelandia, com idade de 80 dias no iniforma: selecionou-se a cor que representava o mus-
cio do experimento. Foram divididos, de forma culo na coloracdo utilizada e solicitou-se a
randomizada, em 3 grupos: mensuracao desta area. O procedimento foi repetido

Grupo-1: composto por 7 coelhos que rece-3 vezes e realizado média aritmética dos resultados.
beram durante 10 semanas dieta purina padréo para a Andlise estatistica: a comparacéo envolven-
idade e raca. do variaveis independentes foi feita utilizando o tes-

Grupo-2: composto por 10 coelhos que rece-te do Qui quadrado com fator corretivo de Yates. Para
beram durante 5 semanas dieta hipercolesterolémicadentificar contraste entre grupos foi utilizado teste

Grupo-3: composto por 10 coelhos que rece-de Duncan. Os resultados foram considerados signi-
beram durante 10 semanas dieta rica em colesterolficativos quando p < 0.05.

Dieta: Dieta purina era composta por racao
rica em sais minerais e proteinas, com baixos indiceRESULTADOS
de colesterol.

A dieta hipercolesterolémica constitui-se de Os resultados estdo dispostos a seguir con-
racdo purina acrescida de 0.5% de colesterol puro @orme os grupos delineados previamente na
4% de gordura animal, foi preparada semanalmentenetodologia:
pelos pesquisadores. Grupo-1 (grupo controle) (Tabela-1)

Foi fornecido aproximadamente 150 gr de ra- Os animais tiveram um aumento do peso cor-
cao/ diariamente para cada coelho e agua livrementeporal total de aproximadamente 620 gr no final do ex-

Experimento: Os animais receberam duran-perimento. A média do comprimento e peso penianos
te o periodo pré determinado a dieta para cada grupdoi 2.45cm e 0.46 gr, respectivamente. A média da area
Apé6s, foram anestesiados com tiopental intra-correspondente ao musculo liso do corpo cavernoso
peritonial (5 mg/100 gr de peso) e coletado sangudoi 139834um? e da espessura da albuginea foi
venoso da orelha para dosagem sérica de testostero@&7.Jum (Figura-1). A dosagem sérica da testosterona
total, colesterol total e trigliceridios. Foram sacrifi- foi 168.4 ng/dl, o colesterol total 100 mg/100 ml e os
cados no mesmo momento, com 5 ml de cloreto ddrigliceridios 98.2 mg/100ml (médias).
potassio a 10% intra cardiaco. Realizado, entdo, am- Grupo-2 (5 semanas de dieta hipercolestero-
putagéo peniana ao nivel das glandulas de Cowper. @mica) (Tabela-2)
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Tabela 1 Grupo controle

Peso do Pénis Hormoénios

coelho

Pré Pés Peso Tamanho TA  Corpo T Colesterol HDL LDL Tg

() (ar) (gr)  (um)  (um) Cavernoso (ng/dl)  Total (mg/100ml) (mg/100ml) (mg/100ml)

(um?) (mg/100ml)

1 2600 3500 0.40 2.5x0.5 830.0 133752 217.0 100.0 <10 92.3 88.3
2 2700 3500 0.40 2.3x0.6 760.2 139875 201.0 100.0 <10 76.0 70.0
3 2800 3300 0.53 2.5x0.7 803.3 139000 118 100.0 <10 76.0 70.0
4 3000 3500 0.55 2.7x0.5 684.7 143210 186.0 100.0 15.4 96.9 92.5
5 2500 2900 0.34 2.1x0.5 753.2 142137 189.0 100.0 <10 61.0 145.0
6 2600 3500 0.52 2.7x0.6 794.4 135789 150.0 100.0 10.5 92.0 92.3
7 2700 3100 0.50 2.4x0.7 743.0 145075 118.0 100.0 19.7 93.9 129.0

TA = tlnica albuginea; T = testosterona; Tg = trigliceridio

O aumento médio do peso neste grupo, no Grupo-3 (10 semanas de dieta hipercoles-
final do estudo, foi de 1070 gr. A média do compri- terolémica) (Tabela-3)
mento e peso penianos foi 2.54 cm e 0.48 mg, respec- A média do aumento do peso dos animais

tivamente. A area do musculo liso e a espessura dii 920 gr, do comprimento peniano foi 2.56cm e o
tinica albuginea foi 142344n? e 810.2um, respec-  peso do pénis foi 0.47gr. A area média do musculo
tivamente. A média da dosagem da testosterona foliso do corpo cavernoso e a espessura da albuginea
217 ng/dl, o colesterol total 103.4 mg/100 ml e osfoi 145345um? e 1045.8m (Figura-2), respectiva-
trigliceridios 114.6 mg/100 ml . mente. O valor médio da testosterona foi 1097ng/dl,

Tabela 2— Grupo que recebeu durante 5 semanas dieta rica em colesterol.

Peso do Pénis Hormonios
coelho
Pré Pd6s Peso Tamanho TA Corpo T  Colesterol HDL LDL Tg
() (@) (gr) (um) (um) Cavernoso (ng/dl)  Total  (mg/100ml) (mg/100ml) (mg/100ml)
(um?) (mg/100ml)
1 2600 3200 0.53 2.3x0.5 805.3 145625 180.0 123.0 19.8 117.8 76.6
2 2900 3300 0.61 2.4x0.65905.4 139856 209.0 105.0 11.9 293.9 196
3 2500 3000 0.70 2.5x0.6 798.3 138998 169.0 86.0 13.7 87.0 96.1
4 2600 3400 0.56 2.1x0.6 799.8 142152 291.0 102.0 18.4 103.6 100.0
5 3000 3500 0.57 2.5x0.6 802.6 140201 186.0 139.0 17.7 157.3 70.0
6 3000 3500 0.61 2.5x0.6 810.3 129878 256.0 98.0 15.3 102.5 100.2
7 2400 2900 0.52 2.4x0.6 823.2 148999 245.0 107.0 12.4 104.2 102.3
8 2600 3100 0.54 2.3x0.5 745.2 133654 236.0 90.0 13.8 204.3 95.3
9 2700 3100 0.68 2.2x0.6 805.0 151020 259.0 100.0 15.3 178.9 112.4
10 3100 3500 0.72 2.5x0.6 806.0 153057 139.0 116.0 11.2 100.2 197.1

TA = tlnica albuginea; T = testosterona; Tg = trigliceridio
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Tabela 3— Grupo com dieta rica em colesterol por 10 semanas.

Peso do Pénis Hormonios
coelho
Pré Pd6s Peso Tamanho TA Corpo T Colesterol HDL LDL Tg
(gr) (gn) (gr) (um)  (um) Cavernoso (ng/dl) Total  (mg/100ml) (mg/100ml) (mg/100ml)
(um?) (mg/100ml)
1 2800 3200 0.64 2.8 x0.5 1051.2 142356 1119.0 225 45.1 165.9 70.0
2 2600 3300 0.5 2.3 x0.5 985.3 148769 1500.0 >500 23.7 442.5 169.0
3 2800 3800 0.45 0.22x0.7 998.2 138596 1136.0 >500 25.1 438.1 184.0
4 3200 4300 0.45 2.2 x0.6 1122.3 135789  927.0 250 35.5 195.9 92.7
5 3000 4300 0.45 2.0 x0.7 1054.2 149563  934.0 133 25.9 91.8 76.2
6 2600 4000 0.46 2.2 x0.5 945.3 142345 1500.0 224 32.9 176.6 72.2
7 3000 3200 0.50 2.5 x0.5 1098.5 148963 873.0 208 10.3 203.4 74.3
8 2800 3100 0.50 2.8 x0.5 1048.9 145236  907.0 124 30.9 79.1 70.0
9 2600 4100 0.25 2.0 x0.5 1054.0 157015 980.0 477 10.0 471.2 98.8
10 2800 4100 0.58 2.3 x0.6 1095.0 145017 1094.0 >500 13.8 425.2 305.0

TA = tlnica albuginea; T = testosterona; Tg = trigliceridio

do colesterol 314.1 mg/100 ml e trigliceridios totais testosterona e colesterol total foram significativamen-
122.2 mg/100 ml, respectivamente. te maiores neste mesmo grupo.

A andlise estatistica comparativa entre os .
grupos nao evidenciou alteragdes significativas noDISCUSSAO
peso e comprimentos penianos; assim como, na area
correspondente ao musculo liso cavernoso e dosagem Este estudo demonstra os efeitos da dieta rica
de trigliceridios. Houve aumento significativo (p < em colesterol no pénis de coelhos, colaborando com
0.05) na espessura da tunica albuginea somente apéstras pesquisas que vém surgindo, que procuram es-
10 semanas de dieta rica em colesterol. Os niveis delarecer a fisiopatogenia da disfuncéo erétil masculina.

hog 4

Figura 1 — Corte da tunica albuginea do pénis de animal Figura 2 — Corte da tunica albuginea do pénis de animal do
do grupo controle, que recebeu somente dieta purina, de-grupo-3, que recebeu dieta hipercolesterolémica durante 10 se-
monstrando a espessura da albuginea - 794 (HE, X manas, demonstrando albuginea espessada — 1064 (HE,
400). X 400)
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Jinemann, em recente trabalho, avaliou atelial, porém este comportamento néo foi reprodu-
acao da dieta hipercolesterolémica no pénis, demonszido quando analisado independentemente a acéo da
trando uma diminuicdo da membrana basal e dimi-testosterona e do colesterol sobre os vasos sangui-
nuicdo dos contatos da membrana entre as célulaseos (11). Neste estudo constatamos aumento da
interferindo com a transmissao intercelular da exci-testosterona no grupo com alteracfes da albuginea,
tacao (1). Constatou também uma diminuicdo da arehaveria entdo um mecanismo direto ou indireto da
correspondente a musculatura lisa cavernosa, fattestosterona, quando em niveis supra fisiologicos,
este ndo identificado neste estudo, talvez pelo méem induzir espessamento da tunica?
todo de mensuracao utilizado pelos autores, micros- Ao longo do tempo tem-se procurado deter-
copia Optica associada a computador Leica neste minar a fisiopatogenia da disfungéo erétil com o in-
eletrénica naquele. Este mesmo estudo demonstrouyito de poder melhor tratar os individuos que possu-
associado as fibras musculares diminuidas, um auem incapacidade de obter rela¢cdes sexuais satisfa-
mento da densidade do tecido conectivo do corpdérias. Frente a isto, estudos experimentais compa-
cavernoso (1). Comparativamente, detectamos emando diferentes fatores de riscos e suas alteragoes
nossa pesquisa, aumento da espessura da tunice pénis tém colaborado para este fim, portanto de-
albuginea apés 10 semanas de dieta acrescida dem ter sua pratica estimulada.
colesterol, podendo corresponder a agédo do coles- .
terol no tecido conectivo, tornando-o mais denso,CONCLUSAO
com perda da distensibilidade.

Recentemente, tem ocorrido um crescente A dieta hipercolesterolémica, por um peri-
interesse pelo estudo da forma estrutural e funcionabdo minimo de 10 semanas, foi responséavel pelo
da tanica albuginea, bem como seu papel ho mecaaumento dos niveis séricos de testosterona e do
nismo da erecdo peniana (4,5). Tais fatos ainda nacolesterol total. Houve também um espessamento
foram totalmente compreendidos, necessitando ainsignificativo da tanica albuginea que envolve os
da estudos maiores nesta area. corpos cavernosos. Nao constatamos alteragdes na

A tunica albuginea é formada por fibras area correspondente ao musculo liso do corpo ca-
elasticas e colageno, estando envolvida com o mevernoso ou diferengas no peso e comprimento
canismo da erecéo, participando das etapas dpenianos.
extensibilidade, complacéncia e venocluséo (6). As R
fibras colagenas possuem elasticidade limitada deREFERENCIAS
vido a sua configuracado molecular, as elasticas, as

quais sdo compostas de elastina e microfibrilas, po4.
dem alongar-se até 150% a mais do seu tamanho
inicial (7). Defeitos nestas fibras alteram a hemodi-

namica e complacéncia do pénis, podendo levar a
disfuncéo erétil (8). 2.

Demonstramos, pela analise morfométrica,
espessamento da albuginea na vigéncia de niveis ele-
vados de colesterol. Seria 0 espessamento um dos
fatores responsavel pelo mecanismo da disfuncao
erétil em homens hipercolesterolémicos?

A hipercolesterolemia estimula a producao
de testosterona tanto pela glandula supra-renal quar8.
to pelo testiculo (9,10). Elevados niveis de testos-
terona associados ao aumento do colesterol sérico
parecem piorar o mecanismo de relaxamento endo-
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MISCELLANEOUS

¢ Qué idioma hablara MEDLINEN el proximo milenio?
Escanddn MAS, Guitian CG, Fernandez MMG
Arch Esp de Urol, 53: 93-99, 2000

Qual sera o idioma da MEDLINE no proximo milénio?

Objetivo: Analisar a evolucéo idiomatica da Medline desde sua criacdo em 1966 até o presente, tant
no nivel global quanto na area urolégica, e extrapolar o futuro idiomatico e de informacéo biomédica nos
préximos 15 anos.

Métodos:O numero total de artigos publicados, tanto na Antiga Medline de 1960-1965, quanto na
atual 1966-1999, foi analisado por ano, idiomas e paises de origem. O mesmo estudo foi realizado, centrand
se no campo da urologia.

ResultadosDesde sua criagdo, 75% dos artigos séo publicados em inglés. Essa influéncia foi aumen-
tando, paulatinamente, desde 1966, quando era somente 53% até 1999 quando passou a 89%, com aument
1% ao ano. Esses dados se reproduzem igualmente nos artigos urolégicos. Os trabalhos indexados em idio
inglés aumentou, aproximadamente, 400% desde 1966, ao passo que 0s escritos em outros idiomas diminuir:
cerca de 40%. Alguns paises como Alemanha, Holanda e Japao publicam a maioria de seus artigos em inglé

Conclusdomantendo-se a evolugdo atual, a Medline ir4 publicar somente artigos escritos em inglés
a partir de 2014.

Comentario Editorial

O numero de citacbes de artigos brasileiros € muito reduzido, mesmo nas revistas nacionais. O
artigos publicados em 1999, em 2 revistas uroldgicas brasileiras de diferentes estilos, o Jornal Brasileiro d
Urologia (JBU) e Urologia Contemporanea (UC), foram analisados quanto as suas referéncias bibliograficas
O total de artigos publicados foi 139, e apenas 7.3% citacdes se referiam a autores nacionais.

A dificuldade para localizar, e a escassez ou total auséncia das revistas brasileiras no contexto de
publicacbes indexadas, sao fatores que explicam, pelo menos em parte, a auséncia de referéncias nacionai

A criacdo de um indice Médico Brasileiro, sob a responsabilidade da Associacéo Médica Brasileira e
suas associadas, informatizado e distribuido as bibliotecas sob a forma de CD-ROM, ser& a estratégia me
adequada para contornar esse obstaculo.

As citagcbes nacionais devem ser incrementadas nas revistas brasileiras, através das comissées edi
riais de nossas revistas, que devem estimular as citagdes de artigos nacionais, como também lutar pela indexa
de nossas revistas.

Os dados oferecidos pelo artigo revisado sédo assustadores, e mostram a necessidade de mudar
urgente, dado o perigo iminente de desaparecermos por completo do cenario mundial.

Dr. Nelson Rodrigues Netto Jr.
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ONCOLOGY

Dilema en el tratamiento del angiomiolipoma
Ikari O, D’Ancona CAL, Prando A, Rodrigues-Netto Jr N
Arch Esp Urol, 53: 425-429, 2000

O dilema do tratamento do angiomiolipoma renal

Objetivo: Revisar a experiéncia com os angiomiolipomas renais.

Casuistica e Métodos: O total de 27 pacientes, 26 do sexo feminino, com o diagndstico de
angiomiolipoma renal foram estudados. Destes, 23 apresentavam comprometimento renal unilateral (85%) e,
das 4 pacientes com lesao bilateral (15%), trés tinham associacdo com a esclerose tuberosa (10%).

ResultadosTratamento cirargico foi instituido epacientes com leséo renal bilateral e num caso
com acentuado comprometimento renal, unilateral. Os demais encontram-se em seguimento, cujo periodo
mediano é de 38 meses.

Conclusaotumores com tamanho superior a 4 cm, sintomaticos ou associados a esclerose tuberosa
devem ser tratados cirurgicamente. Nos tumores menores de 4 cm, a observacao clinica periddica esta indicada.

Comentario Editorial

Os angiomiolipomas ou hamartomas renais sao tumores benignos, ocorrendo ao redor de 3%, poden-
do manifestar-se de duas formas: isolada ou associada a esclerose tuberosa. A forma isolada é, geralmente,
unilateral, de pequeno tamanho e assintomatica. Quando associada a esclerose tuberosa, geralmente é bilateral
e multifocal. A associacdo com a esclerosis tuberosa ocorre entre 40 a 80% dos casos. Em 10% pode ocorrer
sangramento intenso, acompanhado de choque hipovolémico.

A presenca de gordura no interior de um nédulo renal, apesar de ndo patognomadnica, virtualmente
conduz ao diagnéstico de angiomiolipoma. Por isso, o método radiolégico ideal para caracterizar o
angiomiolipoma é a tomografia computadorizada, que apresenta acuracia de 95%.

No presente estudo a maioria dos casos era unilateral (85%) e assintomaticos, tamanho mediano de
2.3 cm x 2.0 cm. O padrdo de crescimento tumoral permaneceu inalterado em 20 pacientes, e em 3 houve
crescimento médio de 1.2 cm, durante 38 meses de acompanhamento. Todos 0s casos de comprometimento
bilateral eram sintométicos, com manifestacéo dolorosa abdominal intensa, e choque hemorragico, associados
a esclerosis tuberosa (75%).

Dessa forma, os dados sugerem que quando o tumor € bilateral, e principalmente quando associado a
esclerosis tuberosa, as complicagées sdo maiores e necessitam tratamento cirargico precoce.

A crioablacgéo por laparoscopia ou terapia por radiofreqtiéncia, permitindo a enucleacdo de pequenas
lesBes renais com segurancga, poderdo vir a ser o tratamento de eleicdo desses tumores em condic¢des clinicas
favoraveis.

Dr. Osamu lkari
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Digital rectal examination for detecting prostate cancer at prostate specific antigen
levels of 4 ng/ml or less
Carvalhal G F, Smith DS, Mager DE, Ramos C, Catalona W
J Urol, 161: 835-839, 2000

Toque retal para detectar Ca de préstata com PSA igual ou menor que 4 ng/mi

Objetivo: Avaliar os indices de deteccdo do Ca de prostata em individuos com alteragdes no toque
retal (TR), diante de PSA 4ng/ml ou inferior, como também, determinar o estadio e o grau dos tumores eviden
ciados.

Material e Métodos: Em programa de rastreamento interessando 22.513 voluntérios, foram levanta-
dos dados de PSA e TR a cada 6 meses. A biopsia (BX) foi recomendada na presenca de alteragdes. O subgr
de 2.703 homens, brancos e negros, todos com PSA até 4ng/ml ou inferior, mas com TR suspeito foram subm
tidos a BX.

Resultados: Em 70% das bidpsias realizadas nao foram encontradas diferencas quanto a idade, ra
ou nivel do PSA. BXs positivas (13%) foram correlacionadas com a idade, ragca e PSA (p < 0.003). O valol
preditivo positivo do TR suspeito foi 5%, 14% e 30% em homens com PSA entre 0-1.0; 1.1-2.5 e 2.6-4.0 ng/ml
respectivamente. Todos os tumores eram localizados clinicamente. Em 72% dos casos estadiados cirurgic
mente, 82% foram 6rgdos confinados e 78%, moderadamente diferenciados.

Conclusodes: O valor preditivo positivo do TR suspeito foi importante em homens com PSA baixo. A
maioria dos tumores detectados era clinicamente significativos e potencialmente curaveis.

Comentario Editorial

Mais recentemente tem-se concluido que o rastreamento do cancer da prostata contribui para a red
¢cdo das taxas de mortalidade especifica por doenca (1). A melhor estratégia para a implementacao dest
programas de rastreamento, no entanto, ainda néo esta bem definida. Estudo europeu concluiu que o toque r¢
teria um valor preditivo muito baixo para a deteccao de cancer e que pouco acrescentaria a dosagem simpl
dos niveis de PSA (2).

O presente trabalho se reveste de grande importancia, pois ao estudar as taxas de deteccdo de car
prostatico, em pacientes com toque retal suspeito, demonstra que o valor preditivo positivo (VPP) do mesm
nao é desprezivel (VPP geral = 13%; VPP para PSA entre 2.6/4.0 ng/ml = 30%). Considerado a raca, 0 estuc
revela que entre os Afro-americanos o VPP do toque retal € ainda maior (VPP para PSA entre 2.6 e 4.0 ng/r
= 50%; sendo a raga negra um determinante positivo para a detec¢do do cancer da préstata através do to
retal [p = 0.003)).

Talvez o achado mais significativo do estudo seja 0 de que a maioria dos canceres detectada exclus
vamente pelo toque retal mostrou-se confinados ao 6rgdo, sendo potencialmente curaveis pela cirurgia radic:
Tais dados, inegavelmente, reforcam a necessidade de continuarmos a realizar o toque retal na populacéo,
intuito de detectar e tratar precocemente as neoplasias malignas da préstata.

Referéncias
1. Landis SH, Murray T, Bolden S, Wingo PA: Cancer Statistics. CA, 48: 6, 1998.
2. Schroder FH, Cruijsen-Koeter I, Koning HJ, Vis NA, Hoedemaeker RF, Kranse R: Prostate cancer detection at low
prostate specific antigen. J Urol, 163: 806-812, 2000.
Dr. Aloysio Floriano de Toledo
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UROLOGICAL NEUROLOGY AND FEMALE UROLOGY

Bladder stretch alters urinary heparin-binding epidermal growth factor and antiproliferative
factor in patients with intersticial cystitis
Chai TC, Zhang CO, Shoelfelt JL, Johnson Jr. HW, Warren JW, Keay S
J Urol, 163: 1440-1444, 2000

Distensao vesical altera o fator de crescimento heparina-epitelial e o fator anti-proliferativo na
urina de pacientes com cistite intersticial

Objetivo: Verificar se o estiramento provocado pela hidrodistensédo altera a atividade do fator anti-
proliferativo ou a producéo de fator de crescimento epidérmico capaz de ligar heparina (HB-EGF — Heparin-
Binding Epidermal Growth Factor), previamente relatados como alterados em pacientes com cistite intersticial.

Material e Métodos: 15 pacientes (13 mulheres e 2 homens) e 13 controles (mulheres pareadas por
idade) colheram urina imediatamente antes, 2 a 4 horas ap0s e 2 semanas apos hidrodistenséo vesical a 80 cm
H,O, repetida 3 vezes, sob analgesia. O HB-EGF foi mensurado com ELISA e o fator anti-proliferativo foi
mensurado pela captacdo de 3H-timidina por células uroteliais normais.

Resultados: A hidrodistensdo levou a um acréscimo do HB-EGF urinario na direcdo dos valores dos
controles (P = 0.003, 2 horas apés, porém P = 0.67, 2 semanas apoés) e reduziu a atividade do fator anti-
proliferativo tanto apds 2 horas (P = 0.0000004) quanto apés 2 semanas (P = 0.04), com relagdo aos controles.

Conclusdes: A hidrodistensao vesical foi capaz de aumentar o HB-EGF urinario e reduzir a atividade
antiproliferativa dos pacientes com cistite intersticial com relacdo aos controles, isto dando suporte ao possivel
papel desses fatores na fisiopatologia da cistite intersticial.

Comentario Editorial

Qualquer estudo acerca de cistite intersticial (Cl) jA comeca com um viés, pois desconhecemos em
grande parte a fisiopatologia e o diagndstico da cistite intersticial. Dessa maneira, como assegurar que 0S
pacientes, realmente, tenham cistite intersticial. Talvez isso explique o baixo impacto na melhoria da qualidade
de vida, a longo prazo, quando utilizados tratamentos, como agora proposto (2).

Pelo exposto, sdo necessarios marcadores para a doenga, que seriam superiores aos escores ou ao
teste do potassio, de baixa especificidade (3). Além de fornecer alguma informacéo fisiopatoldgica, os autores
nos apresentam alteracdes de peptidios urinarios que podem eventualmente tornar a Cl uma doenca de diagnés-
tico e tratamento menos empiricos.

Referéncias

1. Elbadawi A: Intestitial cystitis: a critique of current concepts with a new proposal for pathologic diagnosis and manage-
ment. Urology, 49 (suppl 5A): 15-40, 1997.

2. Propert KJ, Schaeffer AJ, Brensinger CM: A propective study of interstitial cystitis: results of longitudinal follow-up of
the interstitial cystitial data base cohort. J Urol 163: 1434-1439, 2000.

3. Jones CA, Nyberg L: Epidemiology of interstitial cystitis. Urology, 49 (suppl 5A): 2-9, 1997.
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Variations in strategy for the treatment of urethral obstruction after a
pubovaginal sling procedure
Amudsen CL, Guralnick ML, Webster GD
J Urol, 164: 434-437, 2000

Estratégias de tratamento de obstrugéo uretral apos sling pubouretral

Objetivo: Avaliar o sucesso de diversas técnicas para o tratamento da obstrucédo apds cirurgia de slin
pubouretral.

Materiais e Métodos: 32 mulheres tratadas com sling (varios materiais), referidas por possivel obstru-
¢do infravesical, foram avaliadas por histéria clinica, exame fisico, diario miccional, cistoscopia e video-
urodinamica. A correcdo da obstrucéo foi realizada sempre por via transvaginal e a técnica utilizada levou er
conta o material do sling, erosao uretral, incontinéncia urinaria ou outra enfermidade uretral. O resultado fo
avaliado através de questionarios de qualidade de vida, diario miccional e questionario uroginecoldgico.

Resultados: 30/32 (93.7%) mulheres tinham urge-incontinéncia, 20/32 (60.5%) faziam cateterismo
intermitente limpo, 6/32 (18.7%) estavam com sonda de demora e 3/32 (9%) e também tinham queixa de IUE
Apos a incisdo do sling 29/32 (93.5%) obtiveram micg¢éo eficiente em uma semana, 20 tiveram os sintomas d
urge-incontinéncia solucionados, mas 3 desenvolveram IUE. O total de 27 mulheres (84%) informou que ¢
continéncia estava muito melhor que antes do primeiro sling.

Conclusdes: A uretrolise pode n&o ser apropriada para o tratamento de todos 0s casos de obstrug
apos cirurgia de sling. A utilizacdo de varias técnicas, levando-se em conta o material do sling, e a presenca
doenca uretral associada, permitem alcancar sucesso na maioria dos casos.

Comentario Editorial

Os autores adotaram uma abordagem cirargica passo-a-passo (disseccao, isolamento e seccéo
sling na linha média, disseccao lateral, disseccao circunferencial da uretra, uretrolise completa) até que
objetivo intra-operatdrio (correcao da angulacdo sagital e miccdo com credé com a bexiga cheia) fosse alcang
do. Dois pontos chamam a atencdo: slings de fascia autéloga foram associados a uma maior fibrose periuret
e necessitaram de maior dissec¢do; todos os casos de erosdo uretral (3 casos) estavam associados a sl
sintéticos, sendo que em 2 destes casos além do desbridamento e fechamento da uretra foi interposto um rete
de Martius. Causa alguma estranheza que 5 casos com persisténcia de obstrugdo tenham sido incluidos ne
casuistica. Os autores relatam sucesso de 84%, mas melhor seria se todas as pacientes, e ndo apenas aqg
com incontinéncia recidivada, fossem submetidas a avaliacdo urodindmica, para que dados objetivos @
desobstrucdo fossem obtidos (ainda ndo temos parametros definitivos de obstrugéo infravesical em mulher
(1-3). Ficam 2 licbes: a complicacdo mais frequiente do sling pubovaginal, a obstrucdo, pode ser tratada d
forma eficiente com uma abordagem cirdrgica racional e escalonada; a incontinéncia apds este tipo de trat
mento geralmente ndo é pior que a inicialmente referida (apenas uma paciente solicitou tratamento adicione
injecdo de colageno).
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The urethrodetrusor facilitative reflex in women: results of urethral perfusion studies
Bump RC
Am J Obstet Gynecol, 182: 794-804, 2000

Reflexo uretrodetrusor facilitatorio em mulheres: resultados de estudo de perfuséo uretral

Objetivo: Descrever os efeitos da perfusdo uretral sobre a atividade detrusora em mulheres com
incontinéncia urinaria (de esforco, urge-incontinéncia ou mista) e/ou prolapso genital.

Métodos: Em 63 pacientes foram mensuradas a pressao vesical, abdominal e uretral com instilacao de
fluido na uretra. O estudo foi considerado positivo se a perfusao uretral provocasse contracéo detrusora.

Resultados: Em 9 (14%) das mulheres o estudo foi positivo. O estudo foi positivo em 53% (9/17) das
mulheres com instabilidade detectada na cistometria sem perfusdo e em nenhuma com bexiga instavel. Mulhe-
res com incontinéncia mista tinham maior probabilidade de terem o teste positivo que as que nao tinham
incontinéncia mista (57% versus 10%, P = 0.006).

Conclusdes: Positividade no teste de perfuséo uretral foi mais comum em mulheres com instabilida-
de, mas nao discriminou nenhuma paciente a mais que a cistometria convencional. A associacao da positividade
do teste com incontinéncia mista parece ser mais associada a perda de inibicdo central que a estimulacao
uretral.

Comentario Editorial

Este estudo foi planejado para responder uma questao importante do ponto de vista pratico. Definir
guais sdo as mulheres com incontinéncia mista a ser primeiramente operadas (porque a instabilidade é causada
pela perda de urina e estimulacdo uretral) ou tratadas clinicamente (sem instabilidade com perfuséo uretral e
instabilidade na cistometria provocativa convencional). O teste foi positivo em uma parcela significativa das
pacientes, todavia nao discriminatério. Uma explicacdo possivel é a pequena casuistica com grande
heterogeneidade diagndstica. No seguimento dessas pacientes, apenas duas optaram pelo tratamento cirlrgico
(coldgeno periuretral). Todas as demais pacientes com instabilidade foram tratadas clinicamente (medicacdes
ou tratamento comportamental) com bom resultado. Embora o estudo seja preliminar, o dogma de estimulagao
uretral per se gerando instabilidade detrusora deve ser questionado, principalmente pelo seu pequeno suporte
na literatura.

Dr. Aderivaldo Cabral Dias Filho
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RECONSTRUCTIVE SURGERY

The Monti procedure: applications and complications
Monti PR, de Carvalho JR, Arap S
Urology, 55: 616-621, 2000

A técnica de Monti: indicagBes e complicagfes

Em 1980, Mitrofanoff conseguiu restabelecer a continéncia urinaria com sucesso, implantando em
bexigas neurogénicas, tubos confeccionados com intestino delgado. Desde o inicio, a dificuldade era a escoll
do conduto eferente, a ser cateterizado.

O apéndice cecal é a estrutura ideal a ser usada como conduto eferente, entretanto, nem sempre
disponivel. Assim, quando o apéndice ndo é disponivel, qualquer outro substituto ndo oferece os mesmc
resultados. Além disso, é praticamente impossivel prever no pré-operatério, a possibilidade de utilizagéo d
apéndice na reconstrugao urinaria.

Quanto ao aspecto técnico, deve-se utilizar segmentos muito curtos, de preferéncia tnico. O compri
mento do tubo é determinado pela espessura da parede abdominal, medida através de uma agulha introduz
no local previsto para o estoma.

O processo de Monti, reproduzindo o conceito de Mitrofanoff, é a principal caracteristica dessa téc-
nica, obtendo a continéncia urinaria em 90% dos casos.

A técnica é sempre recomendada quando o apéndice nao esta disponivel.

Comentario Editorial

A técnica de Monti, pela simplicidade e efetividade, representa uma das grandes contribuicdes para
tratamento da incontinéncia urinaria, quando indicado o principio de Mitrofanoff.

Como tudo que é simples e efetivo, sua utilizacédo é altamente recomendada.

Dependendo da extenséo a ser substituida, pode-se usar um Unico ou duplo segmento intestinal, sel
pre com excelente resultado.

Dr. Nelson Rodrigues Netto Jr.
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